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         AHMAD IBRAHIM SECONDARY SCHOOL
GCE O-LEVEL PRELIMINARY EXAMINATION 2017

PHYSICS 5059/ 01

Secondary Four Express Date     : 18 August 2017
Duration : 1 hour

INSTRUCTIONS TO CANDIDATES

Do not open this booklet until you are told to do so.
Write your name and register number on the answer sheet in the spaces provided.

There are forty questions in this paper.  Answer all questions.  For each question 
there are four possible answers, A, B, C and D. Choose the one you consider to be 
correct and record your choice in soft pencil on the separate sheet.

Read very carefully the instructions on the answer sheet.

INFORMATION FOR CANDIDATES

Each correct answer will score one mark.  A mark will not be deducted for a wrong 
answer.
Any rough working should be done in this booklet.

This question paper consists of 17 printed pages
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Answer ALL the questions in this section.

1 What is the correct order of magnitude for the diameter of an atom and for the 
diameter of the Earth?

diameter of atom diameter of Earth
A 0.1 nm 10 Mm
B 0.1 nm 10 Gm
C 0.1 μm 10 Mm
D 0.1 μm 10 Gm

2 A student measures the diameter of a pen with a ruler.
How could he increase the accuracy of the measurement?

A take the average value of several measurements of the diameter along different 
parts of the pen using the ruler

B take the average value of several measurements of the diameter along 
different parts of the pen using vernier calipers with zero error 

C take the average value of several measurements of the diameter along 
different parts of the pen using vernier calipers without zero error

D use a micrometer with zero error and take one value of the diameter

3 The diagram shows two different pendulums R and S hung from a horizontal rod. 
Which of the following statements is true? 

A R has a shorter period as it has a greater density.
B R has a shorter period as it is larger in size.   
C S has a shorter period as it has a smaller mass.
D S has a shorter period as it is shorter.

4 Two forces act at a point.

What is the resultant of the two forces?

A 1.0 N B 3.6 N C 5.0 N D 7.0 N

metal, 
4.0 kg

30 cm
20 cm

plastic, 
3.0 kgS

R

3.0 N

4.0 N

diagram not drawn 
to scale

120 °
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5 A ball is thrown vertically up from the top of a building 20 m high with an initial velocity 
of 20 m s-1. The displacement of the balls is measured from the point of projection of 
the ball. Which of the following graphs best represents the displacement of the ball 
with time t?

A       B

C      D
  
  
           

6 If the engine of a space craft travelling in empty space is turned off, the space craft will

A continue to move with constant acceleration.
B continue to move with constant deceleration.
C continue to move with constant velocity.

  D stop moving.

0

-20

20

s / m

t/s

s / m

20

0

40

s / 

t/s

-20

0

20

s / m

t/s

t/s

s / m
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7 A non-uniform object is placed on an inclined plane as shown below. If the object is 
just about to topple, which position will be its centre of gravity?

8  Forces are applied to a uniform beam pivoted at its centre. 
Which beam is balanced?

A

B

C

D

A
C

B D

non-uniform 
object
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9 A string is tied to the wall at a fixed point P to help to secure a bookshelf.   

Which of the following will help to minimise the tension in the string in order to help it 
last longer?

A
B have a longer bookshelf
C less friction at hinge
D use steel bookshelf instead of light wooden one

10 A mercury barometer and a mercury manometer are placed in the same room 
which is on a hill top.  The manometer is connected to a gas container.

What is the pressure of the gas?

A 15 cm Hg B 40 cm Hg C 75 cm Hg D 90 cm Hg

wall
hinge

string

bookshelf

P

connection to gas

metre rule in cm

0

10

30

60

70
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water

beaker

burning 
candle

11 A hydraulic press which consists of two circular pistons is shown.  The diameter of 
piston Y is twice the diameter of piston X.  A downward force of F is applied to piston 
X.

What is the size of the upward force on the load?

A 0.5F  B 1.0F  C 2.0F  D 4.0F  

12 A student, Peter, observes Brownian motion of smoke particles in air with a 
microscope.  He sees moving points of light.  Where do these points of light come 
from?

A air particles moving randomly
B air particles vibrating
C air and smoke particles moving randomly
D smoke particles moving randomly

13 A gas is heated in a sealed metal container.  Which one of the following quantities 
will not increase?

A average force of collision of the particles on the container walls
B average kinetic energy of the particles
C frequency of the collision between particles
D intermolecular distance between particles

  

14 The diagram shows a beaker of water placed near a burning candle.

How does thermal energy from the candle reach the water in the beaker?

A conduction  convection     
B radiation  conduction  
C convection  conduction     
D radiation  convection

F

load

piston Ypiston X
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15 Which one of the following physical properties does not vary with temperature? 

A mass of a liquid at a constant volume 
B pressure of a fixed mass of gas at a constant volume
C resistance of an electrical conductor
D volume of a fixed mass of liquid

16 A thermocouple thermometer uses a voltmeter to measure the electromotive force 
(e.m.f.) generated between two junctions. The junctions are at temperatures T1 and 
T2.

Which pair of values of T1 and T2 will not produce any voltmeter reading?

T1 / C T2 / C 

A - 10 - 20

B - 5 0 

C 10 10

D 0 100

17 The diagram shows three spheres X, Y and Z of different sizes.  Spheres X and Y are 
in thermal equilibrium.  Spheres Y and Z are made from the same material while sphere 
X is made from a different material.

     X                    Y Z 

Which of the following statements is true?

A X and Y have the same specific heat capacity.
B Y has a lower heat capacity than Z. 
C The temperature of Y is higher than that of X. 
D There is a net transfer of thermal energy if X is placed in contact with Y. 

T1 T2
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18 The energy required to change liquid water into water vapour at the same temperature 
is called the latent heat of vaporisation.  What does this energy do?

  
 A increases the average separation of the water molecules

B increases the average speed of the water molecules
C raises the temperature of the air near the water

  D splits the water molecules into their separate atoms

19 The diagram shows a ruler clamped at the end of a bench, with a length of the ruler 
projecting to position Y. The end of the ruler was pushed down to Z and then released. 
The ruler vibrated for a while between Z and X, emitting a sound wave of frequency 
50 Hz.

How long did it take for the end of the ruler to move from Z to X?

A 0.010 s    
B 0.020 s    
C 25 s    
D   50 s

20 A vibrating source S produces circular water waves near a straight reflector.  
If the speed is 60 mm/s, find the wavelength and frequency of the waves.

Wavelength/ mm Frequency/ Hz
A
B 
C 
D

15.0
15.0
22.5
22.5

4.0
40
2.6
26

X

Y

Z

KiasuExamPaper.com 
10



9 

21 The diagram shows a man standing at a position M in front of a plane mirror, a distance 
of x m from the mirror.

When the man moves 3.0 m away from the mirror, the new distance between the man 
and his image becomes 12 m. What is the value of x? 

A 1.0 m
B 2.0 m
C 3.0 m
D 4.0 m

22 Light passes from air into a glass block of refractive index 1.5, as shown. 

What is the angle of refraction in the glass and what is the critical angle? 

angle refraction critical angle

A 34º 42º

B 34º 60º

C 38º 42º

D 38º 60º

moves 3.0 m
away

33o
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23 The rays of light from a ray-box pass through three lenses placed at positions 
1, 2 and 3.

What type of lens is used at each position?  

position 1 position 2 position 3

A converging converging converging

B converging converging diverging

C diverging converging diverging

D diverging diverging converging

24 Which line in the table summaries the change in wave characteristics on going from 
infra-red to ultraviolet in the electromagnetic spectrum?

frequency speed in a vacuum

A decreases  decreases 

B decreases remains constant

C increases remains constant

D increases increases
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25 The waveform of a sound appears on an oscilloscope as shown.

Which of the following correctly describes the changes in the sound?

pitch loudness

A increases and then decreases  decreases and then increases

B decreases and then increases remains the same

C increases and then decreases remains the same

D remains the same decreases and then increases

26 A sonic ‘tape measure’ is used to measure the distance of a place. In measuring a 
place of distance 1280 m away, it transmits a sound pulse and received the echo 8.0 
s later. What is the speed of sound measured?

  A 160 m/s    B 250 m/s   
C 320 m/s    D 400 m/s 

27 Which of the following is equivalent to one coulomb?

A one ampere per volt  
B one ampere second
C one volt ampere
D one volt per ampere

28 A positively charged rod is held close to an earthed metal sphere.

Which of the following describes the charge on the metal sphere?

A It is negative because electrons are attracted towards the rod.
B It is neutral because electrons are attracted towards the rod and protons are 

repelled.
C It is neutral because it is earthed.
D It is positive because protons are repelled by the rod.
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29 A circuit is set up in the diagram below.

What is the ammeter reading in the circuit?

  A 0.50 A  B 0.67 A  C 1.5 A  D 2.0 A

30 In the circuit shown, R is a light-dependent resistor. 

The light intensity on R increases. 
What happens to the brightness of the two lamps L1 and L2? 

L1 L2

A decreases decreases

B decreases increases

C stays the same decreases

D stays the same increases
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31  The diagram shows the label on an electric iron.

This iron is used for 12 hours every month. The cost of 1 kWh of electrical energy is 
25 cents. Which of these statements is true about the electric iron?

A The fuse will blow because the fuse rating is too low.
B The energy dissipated in the iron every month is 120 kJ.
C The iron is 90% efficient.
D It costs $8.40 every month to use the iron.

32 Which one of the following electrical appliances is correctly wired to a three-pin plug?

A 

B 

C 

D 
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33  The bulb in a lamp is rated 2 V, 1 W, while the bulb in an oven is rated 220 V, 10 W.
What will happen when both the lamp and oven are connected in series across a 220 
V operating supply?

A The bulb in the lamp will blow immediately, and no current will flow in the circuit.
B The bulb in the lamp will appear to operate normally, while the bulb in the oven 

will emit a weak light.
C The bulb in the lamp will emit very little light, while the bulb in the oven will 

appear to operate normally.
  D Both bulbs will operate at normal brightness.

34  A metal ring screens a piece of equipment from a magnetic field.

Which metal should be used for the ring, and why?

metal explanation

A copper the metal carries the field lines around the equipment

B copper the metal is non-magnetic

C iron the metal carries the field lines around the equipment

D iron the metal is non-magnetic
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35 The diagram below shows a simple d.c. motor.

When the switch is closed, which of the following statements is/are correct?
I A current will flow round the coil in the direction WXYZ. 
II The coil will rotate in a clockwise direction about the axle.
III The split-ring commutator will reverse the direction of the current every 360°.

  A I only B I and II only 
C I and III only D I, II and III

36 P and Q represent two, parallel, straight wires carrying currents into the plane of the 
paper. P and Q exert a force on each other.
Which arrow shows the force on Q?

W

X Y

Z

KiasuExamPaper.com 
17



16

37 The diagram shows part of an a.c. generator when its coil is in a horizontal position.

   
  The graph below shows the voltage output plotted against time.  
  Which point on the graph shows the coil in a vertical position?

38 A magnet is dropped vertically through a copper ring.

Which of the following statements is incorrect? 

A A current flows in the ring just before the magnet passes through the ring.
B A current flows in the ring just after the magnet passes through the ring.
C The magnet’s acceleration decreases just before it passes through the ring. 
D The magnet decelerates just after it passes through the ring.

rotation
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39 An ideal transformer has a primary voltage of 600 V and a secondary voltage of  
240 V. 

What is the power dissipated in the resistor and the current in the primary coil?

power / W current / A

A 120 0.20

B 120 5.0

C 480 0.80

D 480 1.3

40 The diagram shows the trace obtained on the screen of an oscilloscope when a given 
signal is applied to the input terminals. The time-base is set at 2.0 ms / div and the 
voltage sensitivity is set at 2.0 V / div. 

Which of the following correctly represents the peak voltage and frequency of the 
signal?

peak voltage / V frequency / Hz

A 4.0 83.3

B 4.0 125

C 8.0 83.3

D 8.0 125

-- End of Paper –  
Setter: Mdm Ilysa Saari
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Section A

Answer all the questions in this section.

1 Fig. 1.1 shows a 58 g ball being thrown vertically upwards from the top of a building with 
an initial velocity of 20 m/s. It reaches the highest point and begins to fall. It lands on the 
ground in the 6th second. The velocity-time graph is shown in Fig. 1.2. 

Fig. 1.1 Fig. 1.2

(a) The acceleration due to gravity is 10 m/s2. Calculate

(i) the time t for the ball to reach its highest point,

time = ….……………………………………. [2]

(ii) the velocity v of the ball just before it touches the ground.

velocity = ….……………………………………. [1]

(b) Determine the height h of the building.

height = ….……………………………………. [2]

h

building

ball

0

velocity /ms-1

time /s

20

v

t

6.0

X
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(c) Explain how Fig. 1.2 shows that the stone is moving in opposite direction after a period 
of time.  

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [1]

(d) State the assumption made in order to obtain the straight line graph in Fig. 1.2. 

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [1]

2 Fig. 2.1 shows a student doing a push-up. A total force F acts upwards on his hands. 
There is also a force R upwards on his toes.

Fig. 2.1

The weight of the student is 600 N and this force acts downwards from his centre of gravity.

(a) Describe how work is done on his body as it rises from the ground.

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [1]

(b)  At the position shown in Fig. 2.1, the student is stationary. The weight of the student 
causes a moment about his toes. Calculate

(i)  the moment of the weight of the student about his toes,

moment = ….……………………………………. [1]

centre of 
gravity R
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(ii) the value of the forces F and R.

F = ….……………………………………. 

R = ….……………………………………. [2]

(c) Describe the other force that forms a Newton’s Third Law action-reaction pair with F,
and state the body on which it acts.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [2]

3 Fig. 3.1 shows a diver salvaging items from a plane wreck below the surface of a lake.
The density of the water in the lake is 1000 kg/m3, the atmospheric pressure at the surface is 
1.0 x 105 Pa and the gravitational field strength is 10 N / kg. The diver inflates a balloon with 
air at a depth of 15 m and attaches the balloon to a tray of object.

(a) Calculate

(i) the pressure due to 15 m of water in Pa,

pressure = ….……………………………………. [2]

bottom of lake

Fig. 3.1

water

balloon
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(ii)  the total pressure at 15 m below the surface of the lake.

pressure = ….……………………………………. [1]

(b)  The pressure of the air inside the balloon is lower at the surface of the lake than at a 
depth of 15 m. Explain, in terms of the air molecules inside the balloon, why the pressure 
is lower. State any assumption(s) made.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [2]

(c)  State one difference between the arrangement of the molecules of water in the lake and 
the molecules of air in the balloon.

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [1]

4 Electronics components are easily overheated and damaged. They are thus usually attached 
to heat sinks which will transfer thermal energy from the electronic components to the 
surroundings. Fig. 4.1 shows a heat sink attached to an electronic component in a computer.

(a) (i)  Suggest a material for the heat sink and explain why.

...……………………………………………………………………………….................

...……………………………………………………………………………….................

……………………………………………………………………………….............. [2]
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(ii) Suggest a colour for the heat sink and explain why.

...……………………………………………………………………………….................

...……………………………………………………………………………….................

……………………………………………………………………………….............. [2]

(b) Heat sinks are characterised by their thermal resistances. The heat sink shown in 
Fig. 4.1 has a thermal resistance of 2 °CW-1. This means its temperature will rise by 
2 °C when the electronic component dissipates 1 J of thermal energy per second.

(i)  Find the temperature rise of the heat sink when the electronic component 
dissipates a thermal power of 10 W.

temperature = ….……………………………………. [1]

(ii) The electronic component continues to dissipate heat. Suggest a reason why the 
temperature of the heat sink will be constant after some time.

...……………………………………………………………………………….................

……………………………………………………………………………….............. [1]

5 The boiling point of nitrogen is –196 °C.

(a)  State what is meant by boiling point of nitrogen is –196 °C.

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [1]

(b) The energy of liquid nitrogen changes as it turns into a solid at the melting point. 
State and explain how the energy changes, using ideas about molecules.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [2]
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(c) The liquid nitrogen reaches –196 °C, its boiling point. A small piece of metal at 20 °C is 
lowered slowly into the liquid nitrogen. The small piece of metal has a mass of 50 g. 
When it is lowered into the liquid nitrogen, the metal cools to –196°C. 
The specific heat capacity of the metal is 390 J/(kg°C).
The specific latent heat of vaporisation of nitrogen is 200 J/g. 
Calculate the mass of nitrogen that boils away when the metal is placed in it.

mass = ….……………………………………. [3]

6 A collector views a postage stamp of height 1.5 cm through a lens. The lens is 2.0 cm from 
the stamp and the ratio of height of image to height of object is 3.0.

(a)  In Fig. 6.1, complete the full scale ray diagram to determine the image of the stamp. [3]

2.0 cm

position of the lens

2.0 cm

image viewed 
from this side of 
the lens

Fig. 6.1

ray A

stamp
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(b) State what is meant by a virtual image.

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [1]

(c) Use your drawing to determine the focal length of the lens.

focal length = ….……………………………………. [1]

(d) On Fig. 6.1, complete the path of ray A after passing through the lens. [1]

7 Ultrasound may be used to measure distances. Fig. 7.1 shows a setup consisting of a 
cathode-ray oscilloscope (CRO) connected to a microphone, a pulse generator and a 
reflecting wall.

Fig. 7.1

An ultrasonic pulse is generated by the pulse generator.  The CRO is turned on at the same 
time and a trace consisting of two pulses is obtained on the CRO as shown in 
Fig. 7.2.  The time-base of the CRO is set at 10 ms/division.

Fig. 7.2

pulse 
generator

microphone

reflecting wall

trolley

CRO
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(a) Ultrasound is a longitudinal wave.  Explain what is meant by this statement.

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [1]

(b) If the speed of sound is 330 m/s, determine the distance between the microphone and 
the reflecting wall.

distance = ….……………………………………. [2]

(c) The reflecting wall is now moved closer to the microphone.  

(i) Describe two changes that would occur to the trace on the CRO.

...……………………………………………………………………………….................

...……………………………………………………………………………….................

...……………………………………………………………………………….................

……………………………………………………………………………….............. [2]

(ii) Suggest why the setup could not be used if the distance between the 
microphone and the wall is less than 1 m.

...……………………………………………………………………………….................

……………………………………………………………………………….............. [1]
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Fig. 8.1

8 Fig. 8.1 shows a simple experimental set-up to study the motion of a motor. AB and CD are 
solenoids connected to a battery. F and G are connected to an external d.c. voltage supply.  

(a)  State the polarity of the solenoids 

(i)  at B,

………………………………………………………………………………............. [1]

(ii)  at C.

………………………………………………………………………………............. [1]

(b)  If the direction of rotation of the coil PQRS as seen by the observer is in the clockwise 
direction, state whether F or G is connected to a positive terminal.  

…………………………….………………………………………………………............. [1]

(c)  Suggest two ways that can be done to have the coil PQRS turn in the anti-clockwise 
direction.

1. ………………………….………………………………………………………....................

……………………………………….……………………………………………………….......

2. ………………………….………………………………………………………....................

…………………………….……………………………………………………….............. [2]
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(d) The coil rotates continuously when the split-ring commutator is used. Explain why.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [2]

KiasuExamPaper.com 
30



12

Section B 

Answer all the questions in this section.
Answer only one of the two alternative questions in Question 11.

9 A student decided to build a temperature probe using a thermistor. He sets up the circuit as 
shown in Fig. 9.1. The 9.0 V battery has negligible internal resistance. 

Fig. 9.1

The voltmeter connected in parallel to the 5.0 k resistor has infinite resistance. The 
thermistor is immersed into a water bath, which is then heated. The calibration curve for the
thermistor is shown in Fig. 9.2.

Fig. 9.2

(a)  Explain why it is necessary to include a fixed resistor in the circuit as shown in Fig. 9.1.

……………………………………….………………………………………………………......

……………………………………….……………………………………………………….......

…………………………….………………………………………………………………… [2]
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(b) The probe is to be used to measure temperatures in the range of 0 oC to 35 oC.

(i) Use Fig. 9.2 to determine the resistance of the thermistor when the probe is at a
temperature of 35 oC.

………………………………………………………………………………............. [1]

(ii) Hence, calculate the reading on the voltmeter when the temperature is 35 oC.

voltmeter reading = ….……………………………………. [2]

(iii) The 5.0 k resistor is replaced by a light bulb. When the switch is closed, the
student observes that the brightness of the light bulb increases gradually.
Explain this observation.

...……………………………………………………………………………….................

...……………………………………………………………………………….................

...……………………………………………………………………………….................

……………………………………………………………………………….............. [2]

(c) The student decides to use an ammeter and a 100 resistor to replace the voltmeter
and the 5 k resistor as shown in Fig. 9.3.

Fig. 9.3
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The ammeter reading was measured across a range of temperatures and the results 
were plotted in a graph shown in Fig. 9.4.

Fig. 9.4

(i)  Describe how the ammeter’s reading changes with temperature. 

………………………………………………………………………………............. [1]

(ii) Calculate the thermistor’s resistance at 100 oC.

resistance = ….……………………………………. [2]

Ammeter reading/ mA

Temperature/ ºC
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10 Two coils, A and B, are placed one on top of the other, as shown in Fig. 10.1. Coil A is 
connected in series with a battery and a switch. A millivoltmeter is connected across the 
terminals of coil B. 

  

(a)  Explain why, when the current in coil A in Fig 10.1 is switched on, the millivoltmeter 
indicates an induced e.m.f. for a short period of time and then reduces to zero rapidly.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….………………………………………………………............. [2]

(b) (i)  On Fig. 10.2, draw an arrow on coil B to show the direction of the induced current
in coil B when the switch was just opened.                                                         [1]

(ii)  Explain the direction drawn in (b)(i).

...……………………………………………………………………………….................

...……………………………………………………………………………….................

...……………………………………………………………………………….................

………………………………………………………………………………............. [2]

Fig. 10.2

coil A

mVcoil B

wooden rod

Fig. 10.1

coil A

mVcoil B

wooden rod
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Fig. 10.3 shows two coils of insulated wire wound on an iron core to make a transformer. 
One coil is connected to a 16 V a.c. supply. The other coil is connected to a lamp, which is 
rated 12 V, 24 W.

(c) The lamp is operating at its correct rating.
Calculate the minimum current drawn from the 16 V supply.

current = ….……………………………………. [2]

(d) The current drawn from the supply is found to be 1.7 A instead. Caculate

(i) the input power to the transformer,

power = ….……………………………………. [1]

(ii) the energy lost by the transformer each second.

energy = ….……………………………………. [1]

(e) Explain why the thermal energy lost in the wire is lower if the wire is thicker.

……………………………………….……………………………………………………….......

…………………………….………………………………………………………............. [1]

Fig. 10.3

12 V, 24 W

16 V
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11 EITHER

Fig. 11.1 shows the circuit diagram of a hairdryer. A motor-driven fan and a heating element 
are used to generate warm air. The hairdryer is connected to a 240 V a.c. supply. 
Switch S can be connected to either contact X or Y.

(a) The hairdryer is used to dry wet hair. Explain, using kinetic model of particles, how the 
hairdryer can increase the rate of evaporation of water from the wet hair.

……………………………………….……………………………………………………….......

……………………………………….………………………………………………………......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [3]

(b) During quality control tests of the hairdryer in the factory, switch S is first connected to 
contact X. Some measurements are made to obtain the data shown in Fig. 11.2. 

resistance of the heating element

resistance of resistor R 

temperature of air entering the hairdryer 25 C 

rate of air flow through the hairdryer 0.055 kg/s

specific heat capacity of air 1 000 J/kg C 
                                                   Fig. 11.2

240 V 
mains Y

motorheating
element

M

X
S

R

cool airwarm air

main 
switch

Fig. 11.1
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(i) Estimate the temperature of the air flowing out of the hairdryer.

temperature = ….……………………………………. [2]

(ii) State one assumption in your calculation.

...……………………………………………………………………………….................

……………………………………………………………………………….............. [1]

(c) Switch S is then connected to contact Y. State and explain how this change will affect
the speed of the motor-driven fan.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [2]

(d) Calculate the cost of using the hair dryer for 10 minutes if the hair dryer is set to the
lower heating setting and the cost of electricity is 20 cents per kWh.

cost = ….……………………………………. [2]
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OR

Fig. 11.3 shows part of the mains electrical circuit in a house. The mains supply is 240 V.

Fig. 11.3

Three identical lamps are connected to the live wire through a fuse labelled X.
An electrical fan is connected to the live wire through a 7 A fuse. 
There is a 10 A fuse to protect the whole circuit. 

(a)  Explain what is meant by

(i)  live wire,

...……………………………………………………………………………….................

………………………………………………………………………………............. [1]

(ii)  neutral wire.

...……………………………………………………………………………….................

………………………………………………………………………………............. [1]

(b)  Each of the lamps is rated 100 W, 240 V.

(i)  Calculate the amount of current drawn by each lamp.

current = ….……………………………………. [1]

X
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End of Paper
Setter: Mdm Ilysa Saari

(ii) Suggest a suitable fuse rating for X.
Support your answer with appropriate calculations.

fuse rating = ….……………………………………. [2]

(c) The electrical fan is not connected to an earth wire. Explain how this will affect the safety
of the user.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [2]

(d) If the live wire touches the neutral wire inside the fan, state and explain what will
happen to the fan, the lamps and the fuses.

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

……………………………………….……………………………………………………….......

…………………………….……………………………………………………….............. [3]
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Answers to 4E Preliminary Examinations 2017

No Answers
1 ai a = (v – u) / t

-10 = (0-20) / t [M1]
t = 2.0 s [A1]

aii -10 = (v-0) / (6.0-2.0)
-10 = v / 4.0
v = - 40 m/s  [A1] (2 sig.fig. & allow for e.c.f.)

b height = area under the graph from 4.0s to 6.0s
= ½ x (6.0 – 4.0) x (20 + 40) [M1]
= 60 m [A1] (allow for ecf)

d After 2.0 s, the velocity changes from positive to negative. [B1]

e No air resistance acting on the ball throughout the motion. [B1]

2 a When he pushes the floor, his body rises and moves through a distance in the 
same direction as the force F, hence work is done. [B1]

bi Moment = F x d
= 600 x 0.80

= 480 Nm [A1]

bii By Principle of Moments,
F x 1.2 = 480
F = 400 N [A1] (ecf awarded)

F + R = 600
R = 200 N [A1]

c The other force that forms an action-reaction pair with F is the force exerted by 
the boy’s hand on the floor. [B1]
It has an equal magnitude but acting in the opposite direction to F. [B1]

3 ai M1]
= 150 000 Pa [A1]

aii Total P = 100 000 + 150 000 = 250 000 Pa or 2.5 x 105 Pa [A1]

b Assume temperature remains the same when it is near the surface or at depth 
of 15 m. [B1]
At depth of 15 m, pressure is higher than at the surface. the volume is smaller 
so the air molecules are moving a shorter distance before it impacts on the 
balloon walls or the frequency of collisions is higher although its speed of
impact and KE is the same. [B1]

c Air molecules are spaced further apart than water molecules [B1]

4 ai Material: Any type of metal [A1]
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b height = area under the graph from 4.0s to 6.0s
= ½ x (6.0 – 4.0) x (20 + 40) [M1]
= 60 m [A1] (allow for ecf)

d After 2.0 s, the velocity changes from positive to negative. [B[B[ 1]1]1]

e No air resistance acting on the ball throughout the mmotototioioion.nn. [B[B[B111]
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bi Moment = F x d
= 600 x 0.80

= 480 Nm [A1]

bii By Principle of Moments,
F x 1.2 = 480
F = 400 N [A1] (ecf awarded)

F + R = 600
R = 200 N [A1]

c The other force that forms an action-reaction pair with F is the force exerted by 
the boy’s hand on the floor. [B1]
It has an equal magnitude but acting in the opposite direction to F. [B1]

3 ai M1]
= 150 000 Pa [A1]

aii Total P = 100 000 + 150 000 = 250 000 Pa or 2.5 x 105 Pa [A1]

b Assume temperature remains the same when it is near the surface or at depth

 
42



Explanation: Metals are better conductors of thermal energy than non-metals so 
it allows higher rate of heat transfer to be conducted from the component to the 
heat sink. [A1]

aii Colour: Any dark colour [A1]
Explanation: Dark colours are better emitters of radiation than light colours so it 
increases the rate of emission of thermal energy to the surroundings so that it 
can cool faster. [A1]

bi Temperature rise = (2)(10) = 20 °C [A1]

bii Rate of conduction of thermal energy from electronic component = rate of 
emission of thermal energy to surroundings. [A1]

5 a Nitrogen hanges from liquid to vapour/ gaseous state at a constant
temperature of –196 oC [B1]

b Energy of nitrogen decreases. [B1]
Energy is released as intermolecular bonds are formed (or to strengthen forces 
of attraction between molecules) when liquid solidifies to form a solid. [B1]

c Energy given out by the metal = mc
Energy given out by the metal = (50/1000)(390)(20 – (-196)) [M1]
Energy given out by the metal = 4212 J [M1]
Mass of nitrogen = 4212/200 = 21.06 = 21 g [A1]

6 a correct position (6 cm) 
or height for image (4.5cm) [A1]

drawing of ray passing through 
centre of lens and extending
backwards to meet image. [A1]

correct drawing of second ray 
[A1]

b A virtual image is an image that cannot be formed on a screen [B1]

c f = 3.0 cm [B1]

d correct drawing using concept ray from bottom of object originate from bottom 
of image [B1]

7 a Ultrasound travels in a direction parallel to the direction of vibration of the 
medium particles. [B1]

position of the lens 

2.0 cm 

image viewed 
from this side of 
the lens 

2.0 cm 

Fig. 6.1 

ray B 

1 

1 

1 
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bii Rate of conduction of thermal energy from electronic component = rate of 
emission of thermal energy to surroundings. [A1]

5 a Nitrogen hanges from liquid to vapour/ gaseous state at a consnsnstatatantntnt
temperature of –196 oC [B1]

b Energy of nitrogen decreases. [B1]
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c Energy given out by the metal = mc
Energy given out by the metal = (50/1000)(390)(222000 00000000000000000000 – (-196)6)6)) [MMM1]
Energy given out by the metal = 4212 J [M1]
Mass of nitrogen = 4212/200 = 21.06 = 21 g [A1]

6 a correct position (6 cm) 
or height for image (4.5cm) [A1]

drawing of ray passing through 
centre of lens and extending
backwards to meet image. [A1]

correct drawing of second ray 
[A1]

b A virtual image is an image that cannot be formed on a screen [B1]

position of the lens

2.0 cm

image viewed 
from this side of 
the lens

2.0 cm

Fig. 6.1

ray B

1

1

1
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b Time taken for sound to travel from microphone to wall and back = 7 x 0.01
       = 0.07 s [M1]
  2d / 0.07 = 330
  d = 11.6 m [A1]

ci The second pulse on the CRO will be positioned nearer to the first pulse [B1] 
and has a larger amplitude. [B1]

cii The two pulses on the CRO will overlap each other / cannot be distinguished 
from each other. [A1]

8 ai B is north pole. [A1]

aii C is south pole. [A1]

b G is connected to the positive terminal. [A1]

c 1. reverse polarity of E, 
2. wind the solenoids differently from the given to give a S pole on the left and 

N pole on the right
3. reverse the polarity at F or G

Any correct 2 ways – [A1] mark each

d The split-ring allows the current direction in the coil to be reversed for every 
half rotation. [A1]
By Fleming’s Left Hand Rule, an upward force always acts on the left side and 
a downward force always acts on the right side of the coil since the current 
direction is the same on each side. [B1]
This allows the coil to rotate continuously in one direction.

9 a With the fixed resistor, the total resistance of the circuit will be higher. [B1]
Hence, a smaller range of current/ smaller maximum current will be present in 
the circuit. [B1] 

bi 1.1 k [A1]

bii V = (5/(5+1.1)) x 9.0 [B1]
V = 7.4 V [B1]

biii Temperature of water bath increases, the temperature of the thermistor 
increases and its resistance decreases. [B1]
Current passing through the light bulb (or potential difference across the light 
bulb) increases. [B1] 

ci The increase in current per unit temperature is increasing. [A1]

cii Current at 100 oC = 10 mA
p.d across the resistor = (10x10-3) (100) = 1.0 V [B1]
p.d across thermistor = 6 – 1 = 5.0 V
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8 ai B is north pole. [A1]

aii C is south pole. [A1]

b G is connected to the positive terminal. [A1]

c 1. reverse polarity of E, 
2. wind the solenoids differently from the giveveveeeeeeeeeeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeveeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn tototototototototootototootototototootototototooototoootototootootototototootototottooototototooototootoooototoototootototoooootoototoototootooootooooooooootoootoootooooototootototoototttototoooototooooootttooootoootooooott gggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggiivvivivivivivivivivivivvvvvvivvvvvivvivivvivvvivvvivvvvivvvivvivvvvvivvvvvivivvvvvvivvvvivvvvvvvvivvvvvvvivivvvivvvvivvvvviivvvivvivvvvivviiivvvivviviiivvvvvvvvvivivvviivvvvvvveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeee eeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaa aa aaaaa aaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaa aaaaaaaaaaa SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS popopole on ththe ee leleleftff  and 

N pole on the right
3. reverse the polarity at F or G

Any correct 2 ways – [A1] mark each

d The split-ring allows the current direction in the coil to be reversed for every 
half rotation. [A1]
By Fleming’s Left Hand Rule, an upward force always acts on the left side and 
a downward force always acts on the right side of the coil since the current 
direction is the same on each side. [B1]
This allows the coil to rotate ccontinuously in one direction.

9 a With the fixed resistor, the total resistance of the circuit will be higher. [B1]
Hence, a smaller range of current/ smaller maximum current will be present in 
the circuit. [B1] 

bi 1.1 k [A1]

bii V = (5/(5+1.1)) x 9.0 [B1]
V = 7.4 V [B1]
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resistance = V/I = 5/(10x10-3) = 500 [B1]

10 a The induced e.m.f in coil B is due to a change in the magnetic flux linkage 
created by coil A on coil B when current flows in coil A making it an 
electromagnet. [B1]
When the current is steady, there is no change in magnetic flux linkage 
between the two coils although there is magnetic flux linkage between the 2 
coils. Zero change results in no emf induced according to Faraday’s law of 
electromagnetic induction. [B1]

bi Direction of current in the outer coil of B is to the right [B1]

bii By Lenz’s Law, the induced current must be in such a direction as to oppose 
the change in magnetic flux in coil B. [B1]
The induced current thus produces a North pole at the end of coil B that is 
facing coil A to oppose the weakening or moving away south pole at the 
bottom of coil A. [B1]

c P=VI, I=P/V = IS = 24/12 = 2.0 A [B1]
 IP/IS = VS/VP
IP =(12/16) x 2.0 = 1.5 A [B1]

di Input Power = IV = 1.7 x 16 = 27.2 W [B1]

dii Lost power = 27.2 – 24 = 3.2 W [B1]

e As resistance is inversely related to the cross-sectional area, thicker wires will 
result in a decrease of resistance. Since P = I2R, [A1] thus power loss in the 
cables decreases as resistance of cable decreases. 

11E a Hair dryer causes fast moving air molecules to collide with the water molecules 
on the hair and transfer energy to them. [B1]

More water molecules increase in KE and they move more vigorously. [B1]
Overcome forces of attraction between the remaining molecules and doing 
work to overcome atmospheric pressure. [B1]

OR 

The water molecules once evaporated from the hair are removed away by the 
movement of the air molecules from the motor [B1] thus freeing up the space 
for the remaining water molecules to escape [B1].

OR

The water molecules can evaporate at a greater rate at a lower humidity level
[B1] as the hot air from the motor reduces the moisture level in the air [B1]. 

bi Heat lost by heater in 1 s = heat gained by air in 1 s
V2

[B1]
Temperature of air flowing out = 34.9 + 25 = 59.9 °C or 60 °C [A1]
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bi Direction of current in the outer coil of B is to the right [B1]

bii By Lenz’s Law, the induced current must be in such a direction aaasss tototo oppose 
the change in magnetic flux in coil B. [B1]
The induced current thus produces a North pole at the end of cccoioo l BB thththat is 
facing coil A to oppose the weakening or moving away souououththth pppololole e e atatat the 
bottom of coil A. [B1]

c P=VI, I=P/V = IS = 24/12 = 2.0 A [B1]
 IP/IS = VS/VP
IP =(12/16) x 2.0 = 1.5 A [B1]

di Input Power = IV = 1.7 x 16 = 27.2 W [B1]

dii Lost power = 27.2 – 24 = 3.2 W [B1]

e As resistance is inversely related to the cross-sectional area, thicker wires will 
result in a decrease of resistance. Since P = I2R, [A1] thus power loss in the 
cables decreases as resistance of cable decreases. 

11E a Hair dryer causes fast moving air molecules to collide with the water molecules 
on the hair and transfer energyg  to them. [B1]

More water molecules increase in KE and they move more vigorously. [B1]
Overcome forces of attraction between the remaining molecules and doing 
work to overcome atmospheric pressure. [B1]

OR 

The water molecules once evaporated from the hair are removed away by the
movement of the air molecules from the motor [B1] thus freeing up the space
for the remaining water molecules to escape [B1].
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bii Assume room temperature is constant or 
Assume no heat is lost by the heating circuit to other parts of the circuit or
All the heat energy is transferred to the cold air and not lost to the surrounding 
eg by radiation Or
Assume resistance of motor is zero ohm.

Any one – [B1]

c Speed of rotation of the motor decreases and produces moving cool air at a 
slower rate. [A1]
When switch is connected to Y, the addition of resistor R only reduces current 
flow to the motor. [A1]

d Total Power of heating element and motor 
= 2402/30 + 2402/20 = 1920 + 2880 = 4,800 W [B1]
Cost = (4,800/1000) x (10/60) x 20 = 16.6 cents [A1]

11O ai The live wire is connected to a high potential and delivers current to the 
appliance. [B1]

aii The neutral wire is connected to zero potential and provides a return path for 
the current back to the supply. [B1]

bi Current drawn = P / V
= 100 / 240

= 0.42 A (2 s.f.) [A1]

bii Total current drawn by 3 lamps
= 0.416 x 3
= 1.25 A [B1]

Hence fuse rating = 2 A [A1]

Max [1] ecf if current drawn in (i) is wrongly calculated.
c If the live wire touches the metal frame of the fan, the fan will become live/be 

at a high voltage/potential. [B1]
The user will get an electric shock if he touches the fan. [B1]

d The fan will not work as it will be short-circuited. [B1]
The 7 A and 10 A fuses will blow due to the large current. Fuse X (2A fuse) will
not blow because it is in a parallel connection. [B1]
The lamps will not light up because the 10 A fuse has blown, hence the circuit 
becomes an open circuit/electrical supply is cut off. [B1]

KiasuExamPaper.com

flow to the motor. [A1]

d Total Power of heating element and motor 
= 2402/30 + 2402/20 = 1920 + 2880 = 4,800 W [B1]
Cost = (4,800/1000) x (10/60) x 20 = 16.6 cents [A1]

11O ai The live wire is connected to a high potential and deelililiveveversrsrs cccurururrent ttto o o thththe e e 
appliance. [B1]

aii The neutral wire is connected to zero potentialalalalalalalaaalalalalaallllalaa anananananananananananananaaaaananaanananananaanaananaaananananaaaanananaaananananaanaaaaananananaaananaanaaaaanaanananaanananaaanannaaannnnanaanaannnaanannnaaannnnnaaaannnnnaannnnnnnnnnnnnnnnnnnnnnnnnnnnddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd prprprprprpprprprprprprprprprprprprpprprprpprprprprprprprprpprprprprpprpppprpprprprprprprprprpprpppprprprprrrpprrprrprrpprrprprrrrrprprrprprprprrrrprprrrrrprprprrrprrpprrrrrrprrprppppppprprprpprppppppppppppppppp ovovovovovovoovovoovovovovovovovovovovovovvovovovovovovooovoooovovovovovovoovoovoovoovovovovovovovovovovovovoovovovovovvovovovooovovovovovovoovovvovovovovovoovovvvovvovoooovvvvvvooovvvvovvovovovovooovvvovvovoooooooooooooooooooooooovoooo diidddididdididiiiddididdddididiiiiidididdddiiiididddididiidididiidididdidiiiiiiiddddddddididddddiddidddddididddddididddidddddididdddddididdiiiiidiidiiddeseseseeeeeeeeeeeee  a rettururnnn papapaththth for 
the current back to the supply. [B1]

bi Current drawn = P / V
= 100 / 240

= 0.42 A (2 s.f.) [A1]

bii Total current drawn by 3 lamps
= 0.416 x 3
= 1.25 A [B1]

Hence fuse rating = 2 A [A1]

Max [1] ecf if current drawn in (i) is wrongly calculated.
c If the live wire touches the metal frame of the fan, the fan will become live/be 

at a high voltage/potential. [B1]
The user will get an electric shock if he touches the fan. [B1]

d The fan will not work as it will be short-circuited. [B1]
The 7 A and 10 A fuses will blow due to the large current. Fuse X (2A fuse) will
not blow because it is in a parallel connection. [B1]
The lamps will not light up because the 10 A fuse has blown, hence the circuit 
becomes an open circuit/electrical supply is cut off. [B1]
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2

1 A pair of vernier calipers is used to measure the outer diameter of a metal ring. With the 
jaws fully closed, the reading is as shown in diagram 1. With the jaws closed around the 
metal ring, the reading is as shown in diagram 2.

                                 diagram 1                                               diagram 2

The ring is 1 mm thick along its circumference. 

What is the inner diameter of the ring?

A 0.81 cm B 0.91 cm C 0.99 cm D 1.00 cm

2 Which pair contains two vector quantities?

A acceleration and time

B displacement and temperature

C force and displacement

D velocity and work done

3 Forces of 4 N and 40,000 N act on an object in the directions shown.

Which arrow best shows the direction of the resultant force on the object?
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4 Liquids P and Q have the same mass and are placed in identical containers. 

Liquid P has a density of p.

What is the density of liquid Q?

A p B p C p D 3p

5 The graph shows how the speed of a car travelling in a straight line changes with time. 

Which section shows the largest rate of change of velocity?

6 The man in the diagram is falling towards the Earth at a terminal velocity.  

Which of the following statements describes the air resistance he is experiencing?

A It is smaller than his weight as he has spread his hands out. 

B It is smaller than his weight as he is moving downwards.

C It is equal to his weight as he is not accelerating. 

D It is equal to his weight as he is in freefall.
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7 An 8.0 kg block is placed on a smooth table and attached to a 5.0 kg block with a string. 
The string runs over a frictionless pulley as shown in the diagram below.  

Ignoring air resistance, determine the acceleration of the 5 kg mass. 

A 3.0 ms-2 B 3.9 ms-2 C 5.0 ms-2 D 16.7 ms-2

8 A beam balance cannot be used to measure the mass of a body if there is no gravitational 
field. This is because the body will have no _______________.

A acceleration

B air

C air resistance

D weight

9 In a tennis match, Rob hits the ball of mass 60 g towards James with a speed of 40 m/s. 
James hits the ball back to Rob along the same path with a speed of 40 m/s. 

Given that the contact time with the racket is 5.0 ms, calculate the force exerted by James 
in returning the ball. 

A 0 N B 400 N C 480 N D 960 N

www.KiasuExamPaper.com 
51



Preliminary Examination 4E5N PHY 2017 5059/1

5

10 A toy monkey is placed at the edge of a table at point P as shown. The toy can be 
balanced on the table by adding a lump of plasticine at the end of the tail.  

Determine the position of the toy’s centre of gravity.  

A directly above P

B directly below P

C directly above the plasticine 

D directly below the plasticine

11 Which graph shows how the total external pressure acting on a submarine varies at 
different depths below the surface of the sea?

A B

C D
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12 A child of mass 30 kg slides down from the top of a smooth slide with an initial speed of 
0.5 m/s. 

What is the height of the slide?

A 0.50 m B 2.43 m C 2.45 m D 6.50 m

13 Two cylinders are connected by a thin pipe, with the tap closed.  

One cylinder has a volume of 200 cm3 and contains air at pressure P.

The other cylinder has a volume of 100 cm3 and contains air at pressure 2P.

What is the final pressure of the air after the tap is opened?

A P B P C P D 2P

14 John uses a microscope to observe the behavior of smoke particles placed in an air-
filled container. He observes bright specks of light.

Where is this light coming from?

A smoke particles vibrating

B smoke particles moving randomly

C air particles and smoke particles vibrating

D air particles and smoke moving randomly
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15 On a cold day, a total of 50 MJ of thermal energy (heat) is lost through the windows, roof, 
floors and walls of the Tan family home. A heater is installed in the house to supply 
thermal energy. 

The heater should supply 

A less than 50 MJ of energy as the house also absorbs heat from the surroundings.   

B less than 50 MJ of energy as the Tan family members radiate heat.

C more than 50 MJ of energy to keep the house warmer than the surroundings.

D more than 50 MJ of energy as the Tan family members radiate heat.

16 A water fountain has an electric pump installed 1.0 m below the surface. 0.50 m3 of water 
flows through the pump every hour and this water is shot 2.0 m into the air. 
Take the density of water to be 1000 kg/m3.

Calculate the work done by the pump every hour. 

A 0 kJ B 5 kJ C 10 kJ D 15 kJ
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17 A glass beaker contains water. When the center of the base of the beaker is heated, a 
convection current is set up. 

Which statement explains this?

A The water above the heat source rises because it becomes less dense.  

B The water above the heat source rises because it has gained energy.  

C The water at the sides sink because it becomes denser.

D The water at the sides sink because it has lost energy. 

18 A hot liquid is poured into a beaker. It is left to cool towards room temperature. 

What is occurring at region X?

A water molecules gain internal potential energy and move closer together

B water molecules gain internal potential energy and move further apart

C water molecules lose internal potential energy and move closer together

D water molecules lose internal potential energy and move further apart
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19 A thermocouple thermometer indicates 0.1 mV at ice point and 2.6 mV at 400 oC. What 
will be the temperature when the thermocouple indicates 3.0 mV?

Assume potential difference in the thermocouple varies linearly with temperature.

A 300 oC B 404 oC C 462 oC D 464 oC

20 Which pair travels as longitudinal waves?

A a radio wave in air and a sound wave in a solid   
B a sound wave in a solid and a sound wave in air
C a sound wave in air and an infra-red wave in space
D an infra-red wave in space and a radio wave in air

21 A wave of frequency 13 000 Hz travels 1300 m in 4.0 s. 

What is the wavelength of the wave?

A 0.025 m B 0.10 m C 325 m D 1300 m

22 A vertical stick is repeatedly dipped in and out of the water at C at a constant rate, 
forming a wave pattern as shown in the diagram.     

Two buoys, P and Q, are placed in the path of the wave pattern. 

Which of the following statements about the buoys is correct?

A Both buoys are in phase.

B Both buoys are 45o out of phase.

C Both buoys are 90o out of phase. 

D Both buoys are 180o out of phase.
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23 Which wave property has the same value for all X-rays travelling in air?

A amplitude 

B frequency

C speed

D wavelength

24 A painter standing at the center of a rectangular room looks into a 1.0 m long mirror on 
the center of the wall. 

What is the length of the opposite wall he can see?

A 2.0 m B 3.0 m C 6.0 m D 12.0 m

25 A ray of light is incident on layer of corn oil. Beneath the corn oil is a layer of Glycerol 
and a plane mirror at the bottom.  The refractive index of the glycerol is 1.45. 
Determine the angle of reflection at the plane mirror

A 16o B 23o C 35o D 67o
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26 The diagram shows a thin converging lens of focal length f. 

Where must an object be placed to produce a real image in the position shown?

27 What is a possible frequency of an ultrasound wave?

A 10 Hz B 300 Hz C 10 kHz D 30 kHz

28 A longitudinal wave travelling at 330 m/s produces the waveform shown below. 

What is the frequency of the sound wave?

A 132 Hz B 198 Hz C 264 Hz D 330 Hz

29 Two charged conducting spheres are placed close to one another. One sphere is 
positively charged and the other is negatively charged. 

Which diagram shows the distribution of charges and the forces acting on the spheres?

A B

C D
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30 The potential difference across a 10 Ω resistor is 5 V

How much charge passes through the 10 Ω resistor in 20 s?

A 10 C B 50 C C 100 C D 200 C

31 The circuit shown consists of three identical lamps. The lamps are rated at 5 W, 12 V.   

Which switches need to be closed for two lamps to be operating at normal brightness?

A R and S

B Q, R and S

C P, R and S

D P, Q, R and S

32 The resistance of a wire is 1.0 Ω. A second wire is made of the same material but has 
twice the length and half the radius. 

Determine the resistance of this wire.

A 1.0 Ω B 2.0 Ω C 4.0 Ω D 8.0 Ω
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33 The diagram represents part of a household circuit containing an electric kettle. 

Which row correctly identifies the wires W, X and Y?

W X Y
A
B
C
D

live

neutral

live

neutral

neutral

live

earth

earth

earth

earth

neutral

live

34 In a darkened room, a 1000 Ω resistor and a light-dependent resistor (LDR) are 
connected in series with a 12 V power supply.  

The curtains are opened and light falls on the LDR. 

What happens to the voltage across the LDR?

A becomes zero

B increases

C decreases

D remains unchanged
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35 A rice cooker is rated at 600 W, 240 V. It takes 30 mins to cook a pot of rice.

If the electrical energy cost $0.20 per kWh, what is the cost of cooking this pot of rice?

A $0.06 B $0.10 C $1.20 D $6.00

36 The figure shows a coil in a closed circuit and connected to a battery. The coil is placed 
between the poles of a magnet. 

From the observer’s point of view, describe the motion of the coil.

A The coil rotates anticlockwise 90o and comes to a stop. 

B The coil rotates anticlockwise 180o and comes to a stop. 

C The coil rotates clockwise 90o and comes to a stop. 

D The coil rotates clockwise 180o and comes to a stop. 
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37 Four sheets of different materials are placed between magnets and iron nails as shown 
in the diagram. 

Which sheet(s) will attract the iron nail?

A iron only

B lead only

C iron and nickel

D aluminum, iron and nickel

38 A compass needle is placed next to a bar magnet and is aligned to the Earth’s magnetic 
north. The compass needle is free to pivot about its center and is held in place by a finger.   

What happens to the compass needle once the finger is removed? 

A remains stationary

B rotates 90o anticlockwise about the pivot and stops

C rotates 90o clockwise and the pivot stops

D rotates continuously about the pivot 
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39 The secondary coil of an ideal transformer is connected to a 120 Ω resistor. A 1200 V 
alternating current source is connected to the primary coil. 

What is the power dissipated in the resistor and the current in the primary coil?

Power / W Current / A
A
B
C
D

480

480

1920

1920

1.6

4.0

1.6

4.0

40 An alternating voltage of frequency 3.0 Hz is applied to the Y-plates of a cathode-ray 
oscilloscope (c.r.o.).

The diagram shows the screen of the c.r.o.

What is the time taken for the spot to cross the screen?

A 0.5 s B 1.0 s C 4.5 s D 9.0 s

END OF PAPER
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Section A
Answer all the questions in this section.

1 Fig. 1.1 shows part of a hydroelectric system that generates electricity from moving water.

Fig. 1.1

Every minute, water with kinetic energy of 14 000 J emerges from a pipe. The water turns 
a turbine that is connected to the generator. Half of the kinetic energy of the water is given 
to the generator.

(a) Calculate the power input to the generator.

power = …………………. [2]

(b) State why only half of the water’s kinetic energy is received by the generator.

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]

(c) The nozzle of the pipe is made smaller while maintaining the volume of water released 
every second. In an ideal system, explain how this affects the turbine’s rotation speed.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]
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2 Fig. 2.1 shows six men on a ship attempting to raise its anchor. Each man pushes against 
a handle with a force of 80 N at a distance of 1.2 m from the axis of rotation. The chain, 
which supports the anchor, wraps around the axle which has a radius of 0.5 m.  

Fig. 2.1 (not drawn to scale)

(a) State the principle of moments.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

(b) Calculate the total moment produced by the six men about the axis of rotation. 

moment = …………… [2]
(c) Determine the weight of the anchor.

weight = ………………. [1]
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(d) Using Fig. 2.1, explain why the effort needed by the men will vary over time. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

3 A farmer uses a hydraulic system to operate machinery that is pulled behind a tractor.
Two cylinders and the flexible pipe that joins them contain oil. Two pistons keep the oil in 
the cylinders. The arrangement is shown in Fig. 3.1.

Fig. 3.1

The cross-sectional area of the smaller and larger cylinders are 0.048 m2 and 0.14 m2

respectively. The smaller piston exerts a force of 1000 N on the oil.

(a) Explain what is meant by pressure.

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]

(b) Calculate the pressure of the oil in the larger cylinder. Give your answer in Pa.

pressure = ……….………..Pa [2]
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(c) Hence, calculate the force exerted on the larger piston.

force = ……………. [1]

(d) The smaller piston moves 10 cm. Calculate the distance moved by the larger piston.
Give your answer in cm.

distance = ……………...cm [2]

(e) Explain why the actual distance moved by the piston will differ from value in (d).

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]
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4 Fig. 4.1 shows a satellite above the television station where a television signal is 
generated. The satellite was launched from the Earth’s surface to a height of 35 km. At 
this height, the Earth’s gravitational field strength is smaller than at the Earth’s surface. 

Fig. 4.1

(a) Which component of the electromagnetic spectrum is used to transmit the television 
signal to the satellite?

…………………………………………………………………………………………….. [1]

(b) State one advantage of using satellites to transmit television signals.

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]

(c) On Fig. 4.1, indicate the gravitational force (weight) acting on the satellite. [1]

(d) The gravitational force acting on the satellite decreases as it goes further from the
Earth’s surface. Explain. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

(e) Given the gravitational force acting on it, suggest why the satellite does not crash into 
the Earth’s surface.

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]
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5 In many cities, energy consumption is high when surrounding temperatures are high. To 
reduce energy consumption, it is proposed that the outer walls of office buildings be built 
entirely with glass windows instead. Fig. 5.1 shows an example of a glass window.

Fig. 5.1

(a) Explain why the energy consumption is high in office buildings on a hot day.    

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

(b) By using terms related to methods of heat transfer, explain how the air in between 
the glass panels help to reduce energy consumption?

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

(c) What is one advantage of having a vacuum between the glass panels instead?

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]
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(d) Suggest the purpose of the seal in the window?

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]

(e) State one other source of energy consumption that will be reduced with the use of 
glass windows for the entire outer wall.

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]

6 Fig. 6.1 below shows the design of a fuel tank that comes with an optical fuel gauge. 
When the fuel in the tank runs low, the light activated switch in the gauge is triggered. At 
present, the fuel tank holds rocket fuel.  

Fig. 6.1

The refractive index of air, rocket fuel and perspex are 1.0, 1.3 and 1.5 respectively.

(a) Calculate the critical angle of light at a perspex-air boundary.

critical angle = ……………….. [2]
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(b) State how the critical angle in (a) will compare to the critical angle of light at the 
perspex-rocket fuel boundary. 

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]

(c) Describe and explain the path of the light beam when the tank is empty.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

(d) The tank is now filled with rocket fuel. Complete the path of the light beam in Fig. 6.1.
[1]

(e) This tank may not be suitable for storing all types of liquids. 
With reference to the refractive index, explain why this is so. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]
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7 Fig. 7.1 shows Lewis in the middle of his marathon run. He pours a cup of water over his 
head to cool himself down. 

Fig. 7.1

(a) He utilizes 420 kJ of energy in the first mile. Given that the efficiency of his muscles 
in doing work to move him forward is 70%, 

(i) calculate, in kJ, his useful energy output for the first mile,  

energy = ……………….kJ [2]

(ii) suggest one way in which the remaining energy was utilized.

…………………………………………………………………………………………….

………………………………………………………………………………………... [1]

(b) Explain, using ideas about molecules, how pouring water over his head keeps him 
cool. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]
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8 Fig. 8.1 shows a new type of braking system design planned for use in a lorry. 

Fig. 8.1

The axle, which is attached to the copper disc, is connected to the wheels of the lorry 
through a series of gears. When the axle rotates, the wheels of the lorry rotate as well. 

When there is a need to reduce the speed of the lorry, the solenoid (wire wound around 
soft iron core) is to attract and make contact with the copper disc, providing the necessary 
friction to reduce its speed of rotation. 

(a) Identify one error in this design and how it can be corrected. 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

(b) Describe how the current in the circuit varies as the driver depresses the brake.

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [2]

(c) More braking force is needed. To achieve this, describe one change that can be 
made to this design.  

…………………………………………………………………………………………………

…………………………………………………………………………………………….. [1]
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Section B 

Answer all the questions in this section. 
Answer only one of the two alternative questions in Question 11.

9 Raj and Ramesh are cyclists. They are physically very similar and ride identical bicycles 
along a straight fair road as shown in Fig. 9.1.  

                 
                             

Fig. 9.1 

Fig. 9.2 shows the power, P they exert on their bicycles measured against the velocity, v, 
they attain.  

Raj Ramesh 
P/W v/ms-1 v/ms-1

10 1.5 1.5 
20 3.0 3.0 
40 4.5 4.6 
75 6.0 6.3 
150 8.0 8.6 
225 9.5 10.5 
300 10.8 12.3 
375 11.7 13.7 

Fig. 9.2 
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(a) Using the data given in Fig. 9.2, 

(i) state which cyclist is more efficient at higher speeds. Explain your answer.   

……………………………………………………………………………………………. 

………………………………………………………………………………………... …. 

……………………………………………………………………………………………. 

………………………………………………………………………………………...  [2] 

(ii) suggest why both cyclists attain identical velocities for power inputs of less than 
 20 W. 

……………………………………………………………………………………………. 

………………………………………………………………………………………...  [1] 

(b) On Fig. 9.3, sketch the velocity-power graph for Ramesh. 

   
Fig. 9.3 [2] 

(c) State how the velocity-power graph shows that Ramesh’s rate of change of velocity 
decreases as his power input increases.  

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [1] 
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(d) Compare the riding position of both cyclists to explain the difference in their ability to 
ride fast.   

  ………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [3] 

(e) After some time, the straight road begins to slope downwards. Both cyclists stop 
pedalling, yet they continue moving.    

Explain why both cyclists need not pedal to continue moving. 
  
  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [1] 

10 A student makes a 2.0 V battery by connecting two cells of electromotive force (e.m.f.) 
2.0 V in parallel. The batteries, two ammeters and three different resistors are used to set 
up the circuit shown in Fig. 10.1. One of the resistors, X, is placed in a container of water.  

Fig. 10.1 

(a) Explain what is meant by an electromotive force.

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [1] 
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(b) Given that combined resistance of resistor X and the 3.0 Ω resistor is 1.5 Ω, determine 
the 

(i) resistance of X, 

resistance = ………………. [1]  

(ii) ammeter readings A1 and A2, 

 ammeter reading A1 = …………….. [1] 

 ammeter reading A2 = …………..…  [1] 

(iii) current through resistor X. 

  

current = …………….. [1] 
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(c) State the advantage of placing the batteries in parallel. 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [1] 

(d) Resistor X dissipates heat as current flows through it. This heat is used to boil the 
water around resistor X.  

(i) Calculate the power loss due to heat in resistor X. 

      power = ……………..….... [1] 

(ii) Given that the water has a mass of 10 g and a temperature of 35 oC, calculate 
the temperature of the water after ten minutes.    

Take the specific heat capacity of water to be 4200 J/(kgoC). 

  
  

temperature = ……………….. [3] 
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11 EITHER 

Factories that utilize fossil fuels produce polluted air as a waste product. This polluted air 
usually contains unburnt carbon, carbon dioxide, methane and nitrous oxide.  

Fig. 11.1 shows an electrostatic precipitator which is used to filter the particles from this 
polluted air before it is released into the open. Particles are attracted to the positively 
charged collection plates after acquiring a charge at the charging plates.  

Fig. 11.1 

(a) State two ways in which polluted air can be harmful. 

………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [2] 
  

(b) State the charge on the charging plates.  

  …………………………………………………………………………………………….. [1] 

(c) Describe the process by which the particles acquire a charge at the charging plates. 

………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [2] 

(d) The particles spread out after passing through the charging plates. Explain. 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [1] 
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(e) Every three hours, the process is stopped. No polluted air is sent into the precipitator 
and the collection plates are discharged. Most, but not all, of the particles are then 
found in the hoppers, which are containers placed directly below the collection plates. 

(i) Explain the purpose of discharging the collection plates every three hours. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

………………………………………………………………………………………...  [2] 

(ii) Explain why some particles continue to remain on the collection plates. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

………………………………………………………………………………………...  [1]

(f) State one limitation of this system in dealing with polluted air.  

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [1] 
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OR 

Fig. 11.2 shows a setup to turn on a light bulb in a room.  Two coils, A and B, are wound 
around an iron ring. Coil A is connected to a direct current (d.c.) source and coil B forms 
a closed circuit with the light bulb in series. 

A compass is placed close to Coil B. The direction of the Earth’s magnetic north is also 
indicated.  

 The switch is initially open.  

Fig. 11.2 

(a) Mark on the compass in Fig. 11.2 the direction of its north-seeking pole. [1]   

(b) The switch is now closed.  

(i) Explain how an e.m.f. is induced in coil B.  

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

………………………………………………………………………………………… [3] 

(ii) On Fig. 11.2, draw, with an arrow, the direction of the induced current in coil B. 
[1] 
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(iii) State observations made of the light bulb and the compass.  

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

……………………………………………………………………………………………. 

………………………………………………………………………………………...  [2] 

(c) The d.c. source is now replaced with a 10 V, 2.0 Hz alternating current (a.c.) source. 
The light bulb is sufficiently bright but flickers.  

Describe and explain how this setup can be improved.    

………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [2] 

(d) The iron ring is now removed.  
State the impact on the induced e.m.f. in coil B. 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………….. [1] 

  

END OF PAPER 
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1 

Anderson Secondary School 
2017 Secondary 4 Express Preliminary Examination 
Physics (5059/2) Mark Scheme

Overall 1 mark penalty each for missing unit and sig fig unless otherwise stated.
Question Solution Marks Remarks

1 (a) Power = (1/2 x 14000) / 60 
 = 120 W (to 2 s.f.) 

[1] 
[1] 

Minus 1 mark for wrong unit

(b) Energy used to overcome friction 
between the mechanical parts OR 
Energy used to overcome torque of the 
blades [1] 

Need to indicate where the 
friction or torque is present 

(c) The rotation speed of the turbine 
remains unchanged
as the energy transferred to the 
turbine/blades is unchanged 

[1] 

[1] 

2 (a) When a system is in equilibrium, the 
sum of clockwise moments about a pivot 
is equal to the sum of anticlockwise 
moments  
about the same pivot. 

[1] 
[1] 

(b) Moments = 6 x 1.2 x 80 
 = 576 Nm 
 = 580 Nm (2 s.f.)

[1] 
[1] 

Minus 1 mark for wrong unit

(c) Weight = 576 / 0.5 
 =  1152 N 
 =  1200 N (2 s.f.)

[1] 
No e.c.f.  
No mark if wrong unit 

(d) Circumference / size of the axle is not 
constant / varies. 
A smaller axle circumference will 
mean a smaller effort is required by the 
men as the total moments needed 
decreases. (vice versa)     

[1] 

[1] 

No marks if an explanation 
is not offered by candidate. 

3 (a) Pressure is the force acting per unit 
area [1] 

(b) pressure = (1000 / 0.048) 
 = 21 000 Pa (to 2 s.f.) 

[1] 
[1] 

(c) force = (20 833 x 0.14) 
 = 2900 N (to 2 s.f.) [1] 

No e.c.f. 

(d) Fs x ds = Fl x dl
1000 x 10 = 2916 x dl
 dl = 3.40 cm (to 2 s.f.) 

[1] 
[1] 
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[ ]

(c) The rotation speed of the turbine 
remains unchanged
as the energy transferred to the 
turbine/blades is unchanged

[1] 

[1] 

(a) When a system is in equilibrium, the 
sum of clockwise moments about a pivot 
is equal to the sum of anticlockwise 
moments 
about the same pivot. 
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[1[1[[11[1111[111[[1[1[[1111111111[1[11[1[111111[1[111111[[11111[1[11111111111[11111111[1[[1[1[1[1[[1[1[1[1[1[1[1[ ]]]]]]]]]]]]]]]] ]]]

(b) Moments = 6 x 1.2 x 80 
 = 576 Nm 
 = 580 Nm (2 ss.f.))

[1] 
[1] 

MiMiMiMiMiMinnnnnun s 1 mark for wrong

(c) Weight = 576 / 0.5 
 = 1152 N 
 =  1200 N (2 s.s.f.f.))

[1] 
No e.c.f.  
No mark if wrong unit 

(d)) Circummfef rerencnce / sisizeze ooof f tht e axle is not 
consnstatantnt // variees.s. 
A smmalalleler axaxlele ccirircucuumfm erence will
mean a smsmalallelel r efefeffofort is required by the 
memeenn asas tthehe tototatal moments needed 
deded crcreaeae seess. (v( ice versa)     

[1] 

[1] 

No marks if an explana
is not offered by candid

(a) Presssus re is the force acting per unit 
area [1] 
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Question Solution Marks Remarks
(e) There has to be work done against 

friction between the sides of the piston 
and the inner walls of the cylinder. [1] 

Need to provide details on 
where the friction is to get 
the mark.  

  
4 (a) Microwaves [1]  

  
(b) Having the ability to transmit signals 

globally to parts that are not in line of 
sight of the television station [1] 

  
(c) Arrow pointing from satellite to center of 

Earth 
[1]  

  
(d) Earth’s gravitational field strength 

decreases as we go higher.   
Since W = mg and its mass remains 
unchanged, the satellite’s weight 
decreases.  

[1] 

[1] 
  

(e) It has a velocity component that is 
horizontal / parallel to the Earth’s surface. [1] 

  
5 (a)

Temperature within building will be 
higher than on a cool day.  
More energy is consumed as cooling 
systems work to cool the building to the 
desired temperature.   

[1] 

[1] 
  

(b) Air transfers heat mostly through 
conduction and radiation in this case. 
Air is a poor conductor of heat. Hence 
reduces heat transferred into the 
building.   

[1] 

[1] 

  
(c) The vacuum will eliminate heat loss 

through conduction [1] 
  

(d) Seals prevent the leakage of cooled air
from within the building. 

[1]  

  
(e) Energy consumption from lighting in 

the building will be reduced as the 
glass windows allow more of the 
sunlight into the building.  

[1] 
Need not explain the 
reason 

  
6 (a) c = sin-1 (1/1.5) 

   = 41.8o (1 d.p) 
[1] 
[1] 

  
(b) The critical angle in (a) will be smaller

than at the perspex-rocket fuel 
boundary. 

[1]  
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Earth
 

(d) Earth’s gravitational field strength 
decreases as we go higher.  
Since W = mg and its mass remains 
unchanged, the satellite’s weight 
decreases. 

[1] 

[111111] ] ] ] ] ] 
 

(e) It has a velocity component that is 
horizontal / parallel to the Earth’s surfaceeeeee..... [1[1[1[1[[1[[1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[1[[1[1[1[[[[11[1[1[111[1111[11[1[111[111[11111[1111[1[11[11[1[11111[1[11[111[1111[11[1[1[[1[11[1[1[[1[1111[ ] ] ]]]]]]]]]] ]]]]]]]]] ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

 
(a)

Temperature within buiu lding will be 
higher than on a cool day.  
More energy is consumed as cooling 
systems work to cool tthehe buiu ldding to thehe 
desired temperature.   

[1] 

[1[ ]
 

(b) Air transfers heat mostlt y y tht rorougugh h h
conduction and raddiaiatitionon iin n ththiss ccasasse. 
Air is a poor conductctororr ooff heeatat. Hence 
reduces s s heheatat traansnsfeferrrrr eded into the 
buildidingng..   

[1] 

[1] 

 
(c) ThT ee vavav cucuumum wwililll ele iminate heat loss 

ththt roror uguggh h cocondnduction [1] 
 

(d) Sealals s prp event the leakage of cooled air
from within the building.

[1]  
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Question Solution Marks Remarks

(c) Light beam will undergo total internal 
reflection at the perspex-air boundary 
twice before hitting the light activated 
switch.   
This happens as the angle of 
incidence will be greater than the 
critical angle at these boundaries.   

[1] 

[1] 
  

(d) [1] Light ray bends away from 
normal.  

  
(e) Some liquids would have a refractive 

index of less than 1.3. Hence, a 
smaller critical angle at the boundary. 
Total internal reflection occurs even 
when tank is full, triggering of the 
sensor.   

[1] 

[1] 

  
7 (a) (i) Energy = 0.7 x 420 

             = 294 kJ 
             = 290 kJ (2 s.f.)

[1] 

[1] 
  

(a) (ii) Released as thermal energy from his 
body OR 
Energy needed to overcome air 
resistance.  

[1] 

(b) More energetic water molecules near 
the surface of the water evaporate.  
Average kinetic energy of remaining 
molecules molecules decreases. 
Hence, temperature of water 
decreases, creating cooling effect.  

[1] 

[1] 
  

8 (a) The copper disc cannot be used as it is 
not a magnetic material.  
Disc should be made of iron/nickel/ 
cobalt. 

[1] 

[1] 

Insufficient to say it needs 
to be made of a soft 
magnetic material. Must 
state at least one of them.   

(b) As the driver depresses the brake, the 
pointer rotates about the pivot and 
moves further to the left along the 
variable resistor.  [1] 
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(e) Some liquids would have a refractive 

index of less than 1.3. Hence, a 
smaller critical angle at the boundary. 
Total internal reflection occurs even 
when tank is full, trigggeg ring of the 
sensor.   
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[1] 

 
(a) (i) Energy = 0.7 x 420 

             = 294 kJ 
             = 290 kJ (2 s.ff.).)

[1[ ] 

[1] 

(a) (ii) Released as thermall enenerrgyg ffrorom m hihis ss
body OR 
Energy nnneeededed toto oovevercrcr omome air 
resisttanancec .  

[1] 

(b) MoMoreree eenenerrgeteticic waw ter molecules near 
ththt eee susuurfrfacace e ofo the water evaporate.  r
AvAvereragage e kik netic energy of remainingy
molelecuculles molecules decreases. 
Hence, temperature of water 
decreases, creating cooling effect.  

[1] 

[1] 
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Question Solution Marks Remarks
This decreases the resistance of the 
variable resistor and hence the overall 
resistance of the circuit, leading to an 
increase in the current flowing through 
the circuit. 

[1] 

  
(c) Increase the current in the circuit by 

using a higher voltage battery / smaller 
variable resistor / more turns of wire in 
the coil to strengthen the magnetic field 
around solenoid.   

[1] 

Do not accept increase 
current without explanation 
on how to achieve that.  

  
  
  

9 (a) (i) Ramesh is more efficient. 
With power inputs of 75 W and above, 
he has consistently achieved a higher 
velocity for the same power input.   

[1] 

[1] 

No marks if no explanation 
offered.  
Need to reference data 
from table.  

  
(a) (ii) At these relatively low velocities, air 

resistance experienced by both cyclists 
is comparable, making their attained 
velocities identical.  

[1]  

  
(b) [1] 

[1] 

1 mark for all points 
plotted correctly 

1 mark for correct shape  

  
(c) The gradient of the graph decreases 

as the power input increases. This 
indicates a decreasing acceleration. 

[1] 

  
(d) Ramesh’s body is lower on his bicycle, 

making his surface area against the 
wind / facing front smaller than Raj’s. 

Air resistance acting on the cyclists 
increases as their speed increases

Smaller surface area reduces air 
resistance. For a given power input, 
Ramesh can travel faster before
experiencing the same air resistance
as Raj.          

[1] 

[1] 

[1] 
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[1] 
 
 
 

(a) (i) Ramesh is more efficient. 
With power inputs of 75 W and above, 
he has consistently achieved a higher 
velocity for the same power input.   

[1] 

[1[1[1[1[1[1]] ]]] ] ]]]]]]]]]]]]]]]]]]]]

NoNoNoNoNoNo mmmmmmararararararksksksksksks if no explana
ofofofofofoffefefefefefered.d.d.d.d.d.  
NeNeNeNeNeNeed to o o oo o rerererererefefefefefefererererererennnnnnce data
frfrfrfrfrfrooooomo  tabababababablelelelelele.  

 
(a) (ii) At these relatively low velocities, air 

resistance experienced by both cyclisisissssstststststststtstststststsstststtststststttssststtsttsttsttsststttssstststttssssstttssssssststttssststtttssssssssttssssststtssssttsssssstsssssttsstssssssstsssssstsssssssssssssssss   
is comparable, making their attained
velocities identical.  
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(b) [1] 

[1[ ] 

111111 mark for all points 
plotted correctly 

1 mark for correct sh

 
(c) ThTheee grgrradadieentnt of the graph decreases 

asas tthehe ppowower input increases. This 
indidicacatetes a decreasing acceleration. 

[1] 

 
(d) Ramesh’s body is lower on his bicycle, 
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Question Solution Marks Remarks
(e) A component of their weight along the 

slope provides a forward force on them.  [1] 
  

10 (a) It refers to the energy required to drive a 
unit of charge around a circuit. 

[1]  

  
(b) (i) (1/1.5) = (1/Rx) + (1/3.0) 

Rx = 3.0 Ω
[1]  

  
(b) (ii) e.m.f. = (combined resistance) x A1

2.0 = (3.5) I 
Reading for A1 = 0.57 A (2 s.f.) 

Reading for A2 = 1/2 (A1) 
                       = 0.29 A (2 s.f.) 

[1] 

[1] 

Answer must be in decimal 

  
(b) (iii) Ix = (Rx / (Rx + 3.0 Ω)) x A1 

Ix = 0.29 A (2 s.f.) [1] 
  

(c) The desired e.m.f. and hence current in 
circuit can be provided for twice as 
long. 

[1]  

  
(d) Ploss = I2R 

        = (0.286)2 x (3.0) 
        = 0.25 W (2s.f.)  [1] 

  
(e) Energy dissipated by resistor X = Pt 

                                     = (0.245)(60)(10) 
                                     = 147 J 

Pt = mc(∆θ)
147 = (0.010)(4200)(temp -35) 
temp =  39 oC (2 s.f.) 

[1] 

[1] 
[1] 1 mark e.c.f. 

  
Either   

11 (a) The polluted air can be hazardous to 
health, such as breathing problems    
It can also damage the environment, 
such as global warming or acid rain.  

[1] 

[1] 
  

(b) Negative charge [1]  
  

(c) Particles are charged by friction. 
They rub against the charging plates
and electrons transfer over to the 
particles, making them negatively 
charged.  

[1] 

[1] 

  
(d) The particles have like charges and like 

charges will repel each other.  
[1]  
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Reading for A1  0.57 A (2 s.f.) A

Reading for A2 = 1/2 (A1) 
                       = 0.29 A (2 s.f.)A

[1]

[1]
 

(b) (iii) Ix = (Rx / (Rx + 3.0 x Ω)) x A1
Ix = x 0.29 A (2 s.f.) [111111] ] ] ] ] ] 

 
(c) The desired e.m.f. and hence current in 

circuit can be provided for twice as 
long. 

[1[1[1[1[1[1[[1[1[1[11[1[1[1[1[1[1[1[1[1[[1[[1[1[1[1[1[1[[1[1[1[[1[[1[[[11[11111[11111111[11[111[1[1[1[1[111[[[1[111[1[1[1[1[1111[1[11[[[[1[1[[[1[[[[[[[[[[[[ ] ] ] ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] ]]]]]]]]]]]]]]  

 
(d) Ploss = I2R 

        = (0.286)2 x (3.0) 
        = 0.25 W (2s.f.) W [1]

 
(e) Energy dissipated by rrese istotor X X = PtPt  

                                     = ((0.0.2422 5))(6(60)0)(1(10)0) 
                                     = 1477 JJ 

Pt = mc(∆θ)
147 = (00.001010)()(420000)()(tetempmpm  -35) 
tempmp == 3399 oC ((22 s.s.f.f.) )

[1] 

[1] 
[1] 1 mark e.c.f. 

 
Either  

1 (a) ThThT ee popollllututede  air can be hazardous to
heealalththh, such as breathing problems    
It can also damage the environment, 
such as global warming or acid rain.  

[1] 

[1] 
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Question Solution Marks Remarks
(e) (i) To remove the build-up of particles

on the collection plates.  
Discharging the plates reduces the 
force of attraction between the 
particles with the plate, causing them 
to fall into the hoppers below.  

[1] 

[1] 
  

(e) (ii) These particles have sufficient charge 
to maintain a force of attraction with 
the discharged (neutral) plates. 

[1] 

  
(f) Only the particles are removed but the 

gases released are not chemically 
treated and remain harmful.  

[1]  

  
Or

11 (a) parallel to the earth’s magnetic north  [1]  
  

(b) (i) When the switch is closed, current flows 
in the primary coil creates a magnetic 
field around it. 

As a result, there will be a change in 
the magnetic flux / cutting of field 
lines linking the secondary coil. 

An e.m.f. will be induced in the 
secondary coil to oppose this change
and it will be proportional to the rate 
of change of the magnetic flux / cutting 
of field lines.   

[1] 

[1] 

[1] 

  
(b) (ii) (Arrow going clockwise) [1] To reflect creating a N pole 

at the bottom end of coil B 
  

(b) (iii) The light bulb turned on momentarily
before turning off.  
The compass pointed vertically 
upwards momentarily before returning 
to its original position.   

[1] 

[1] 

  
(c) To use an a.c. source with a higher 

frequency.  
This will turn the bulb on and off at a 
faster rate to eliminate flickering.  

[1] 

[1] 
  

(d) The induced e.m.f will be smaller in 
magnitude. 

[1]  
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(f) Only the particles are removed but the 
gases released are not chemically 
treated and remain harmful. 

[1]  

 
Or

1 (a) parallel to the earth’s magnetic north  [1]  
 

(b) (i) When the switch is closed, current flows 
in the primary coil creates a magnetic 
field around it. 

As a result, there will be a change in 
the magnetic flux / cucutting of field 
lines linking the secondary coil.

An e.m.f. will be induceedd in tthee 
secondary coil to oppoose thih ss changege
and it will be proportionnalal ttoo thhe e raratete 
of change of the magnetic fflulux x / / cucuc ttttining
of field lines.  

[[1[1[1[1[1[1[1[[[1[1[1[1[1[1[[1[1[1[1[1[1[1[1[1[1[1[1[[1[1[1[1[1[1[1[[1[1[1[[1[[[1[1[1[11[1[1[1[1[11[1[111111[1111[1[1[1111111111[1[11[11[11[1[111[1[11[111[11[11[[1[1[[ ] ] ] ]]]]]]]]]]]] ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]

[1] 

[1]

 
(b)) (ii) (Arrow ggoiingng cclockkwiwisesee) ) [1] To reflect creating a N 

at the bottom end of co
 

(b) (iii) Thee lighg t t bubulblb ttururnen d on momentarily
bebefoforee tturu niningng ooff.  
ThThT ee cococ mpmpasa s pointed vertically 
uppwawardrdss momentarily before returning y
to itss original position.   

[1] 

[1] 

 
( ) T ith hi h
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A C C B A C B D D B 
11 12 13 14 15 16 17 18 19 20 
B B C B C D A C D B 
21 22 23 24 25 26 27 28 29 30 
A A C B B A D C B A 
31 32 33 34 35 36 37 38 39 40 
D D A C A C B B C A 
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1 A vernier caliper is used to measure the diameter of a ball-bearing.
Diagram 1 shows the reading when the vernier caliper is closed.
Diagram 2 shows the reading when the ball-bearing is placed between the jaws.

Diagram 1

Diagram 2

What is the diameter of the ball bearing?

A 2.48 cm
B 2.66 cm
C 2.68 cm
D 2.88 cm

2 Which has two vector quantities?

A acceleration and weight
B density and kinetic energy
C force and power
D pressure and volume
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3 The graph shows how displacement varies with time for three cars X, Y and Z.

Which row describes cars X, Y and Z correctly?

car X car Y car Z

A
B
C
D

decreasing speed
decreasing speed
increasing speed
increasing speed

constant speed
not moving
constant speed
not moving

moving in the same direction as car X
moving in the opposite direction to car X
moving in the opposite direction to car X
moving in the same direction as car X

4 An athlete participates in a 200 m race. In the first 10 seconds, he increases his speed 
from rest with a uniform acceleration of 1.0 m/s2.  Thereafter, he maintains his speed 
and completes the remaining distance.

What is the time he took for the entire race?

A 15 s
B 25 s
C 30 s
D 35 s

5 An object released from the top of building falls through the air with terminal velocity.

How many statement(s) is/are correct as the book continues to fall?

The air resistance acting on the book will increase.
The book will undergo uniform acceleration.
The book will increase in velocity.
The forces acting on the book are balanced.

A 1
B 2
C 3
D 4
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6 A ball rebounds after being dropped from a height.

Assuming that no energy is lost during its impact with the ground and air resistance is 
negligible, which graph best describes the motion of the ball from the time it rebounds?

A B

C D

7 Which statement is correct?

A 1 kg of iron is heavier than 1 kg of air.
B Mass and weight for matter can both be zero.
C Gravitational field is a region in which a mass experiences a force due to 

gravitational attraction or repulsion.
D Gravitational field strength is the gravitational force acting per unit mass.

v / m/s

t / s

v / m/s

t / s

v / m/s

t / s

v / m/s

t / s
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8 An alloy is made from two metals A and B.

The mass of metals A and B are 14 g and 23.5 g respectively.
The volume of metal A is 1.1 cm3 and the alloy has a density of 15 g/cm3.

What is the volume of metal B?

A 0.8 cm3

B 1.4 cm3

C 2.2 cm3

D 2.5 cm3

9 The diagram shows two stretched springs X and Y being attached to one end of a metre 
rule. A weight W is hung from the other end. 

The weight W is now moved gradually towards the pivot. 

How does the extension of each spring change?

X Y

A decreases decreases
B decreases increases
C increases decreases
D increases increases
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10 Four persons climbed up four different staircases. Their weights, vertical heights of the 
staircases and times are recorded in the table. 

Which person develops the least power?

weight / N height / m time / s

A
B
C
D

590
720
850
940

13
9
11
6

7
6
8
5

11 The diagram shows a light source illuminating smoke particles in air.  When observed 
with a microscope, moving points of light are seen. 

What are these moving points of light?

A Reflected light from smoke particles that move due to convection.
B Reflected light from smoke and air particles that move randomly.
C Reflected light from air molecules, colliding with smoke particles.
D Reflected light from smoke particles, colliding with air molecules.

 

microscope 

light
source 

smoke cell view through 
microscope 
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12 The diagram shows a cylindrical copper bar with one end, P, in contact with a continuous 
supply of steam. The sides and the other end of the bar are well-insulated as shown in 
the diagram.

How does the temperature of the bar vary with the distance from point P after several 
hours?

A B

C D

A temperature of bar

distance 
from P

B temperature of bar

distance 
from P

temperature of bar

distance 
from P

D temperature of bar

distance 
from P
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13 The resistance of a wire is 1.00 Ω at ice point and 1.40 Ω at steam point.

What is the resistance of the wire at 200 °C?

A 1.80 Ω
B 1.96 Ω
C 2.00 Ω
D 2.80 Ω

  

14 The graph shows how the temperature of a sample of molten wax changes as it cools.

Which statement is correct?

A From P to Q, the molecules lose internal energy and molecules move more slowly.
B From Q to R, latent heat is given out to the surroundings and intermolecular forces 

of attraction decrease.
C From Q to R, the molecules come closer together and internal energy increases.
D From R to S, latent heat is given out to the surroundings and intermolecular forces of 

attraction increases.
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15 Which of the following correctly shows the changes to the potential energy and the 
kinetic energy of the molecules of a liquid as it boils?

potential energy kinetic energy

A decreases increases
B increases stays the same
C stays the same decreases
D stays the same increases

16 The diagram shows a drink in a bottle placed in a bowl of water on a hot day.  

The drink is kept cool by placing a wet cloth over it.

Which statement correctly explains why the drink is kept cool?

A Hot air cannot escape from the bottle.
B The cloth conducts heat from the bottle into the water.
C The drink cannot evaporate from the bottle.
D Water evaporating from the cloth cools the drink.
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17 The diagram shows circular wavefronts moving from X to Z. 

(diagram not drawn to scale)

The distance between Y and Z is 1.2 m and the frequency of the dipper at X is set at 
15 Hz.

What is the speed of the wave? 

A 4.5 m/s
B 6.0 m/s
C 12.5 m/s
D 18.0 m/s

18 The diagram shows a water wave moving in the direction shown.

At which point is the water moving upwards with maximum speed?

A

B

C

D

KiasuExamPaper.com 
103



Anglo-Chinese School (Barker Road) 

Preliminary Examination 2017 11 Secondary 4 Physics 5059/01 

19 A student makes five statements.

All electromagnetic waves can travel in a vacuum.
All waves obey the laws of reflection but some waves do not obey the laws of 
refraction.
Sound is a longitudinal wave which travels in a direction parallel to the 
direction of vibrations.
The distance between 3 consecutive crests of a transverse wave is equal to 3 
wavelengths.
Transverse waves transfer energy by transferring matter but longitudinal 
waves transfer energy without transferring matter.

How many statements is/are not correct?

A 1
B 2
C 3
D 4

20 The diagram shows a ray of light reflecting off a mirror.

What is the angle the light ray turns through?

A 40°
B 50°
C 80°
D 130°
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21 The diagram shows a ray of light passing through three transparent media, A, B and 
C.

(diagram not to scale)

Which statement is correct?

A Medium B has a lower refractive index than medium C.
B Medium B has the smallest refractive index.
C Light travels slower in medium A than in medium C.  
D Light travels the fastest in medium A.  

22 The diagram shows a thin converging lens placed in between a candle and a screen.

Various focussed images of the candle are produced on the screen by moving the lens 
and the screen backwards and forwards. 

Which statement is correct?

A The image is bigger than the object.
B The image is closer to the lens than the object is.
C The image is formed at the focal point of the lens.
D The image is inverted.
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23 Which of the following is arranged in order of decreasing wavelength?

A microwaves, X-rays, visible light
B radio waves, ultraviolet rays, infra-red radiation
C radio waves, visible light, gamma rays
D ultraviolet rays, visible light, infra-red radiation

24 Which electromagnetic wave can cause structural damage to living cells and tissue?

A infra-red radiation
B microwaves
C radiowaves
D ultra-violet radiation

25 The diagram shows waveforms produced by a flute (Y) and turning fork (Z) played by two 
students.

How does the loudness and pitch of the sound from the turning fork Z compare to flute Y?

A The loudness of Y is lower but has the same pitch as compared to Z.
B Both Y and Z have the same pitch and loudness.
C The loudness of Y is higher and the pitch is lower as compared to Z.
D The loudness of Y is the same and the pitch is higher as compared to Z.

KiasuExamPaper.com 
106



Anglo-Chinese School (Barker Road) 

Preliminary Examination 2017 14 Secondary 4 Physics 5059/01 

26 A boy strikes a rigid metal fence with a stick. A girl listens with her ear against the fence. 
One second after the fence is struck, the girl hears a sound through the air.

How long will it take for the girl to hear a sound through the fence?

A less than 1 second
B 1 second
C more than 1 second
D sound cannot travel through the fence
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27 The diagram shows a positively charged metal sphere placed between two uncharged 
metal spheres.

The sphere on the right is now earthed.

Which diagram correctly shows how the charges are distributed on the spheres?

A B

C D
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28 The diagram shows the electric field produced by two metal plates which are 
connected to an electrical supply. 

A small negative charge is placed in the gap between the two plates.

What is the direction of the force exerted by the electric field on the negative charge?

A down
B left
C right
D up

29 The diagram shows how the potential difference varies with current for two wires X and 
Y. 

Both wires have the same length and cross-sectional area. 

Which statement is correct?

A A higher current flows through X than Y, if the same p.d is applied across them. 
B Both X and Y do not obey Ohm’s Law.

C The resistivity of X is greater than Y.
D Y has a greater resistance than X.
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30 The diagram shows a thermistor connected in series with a 72 Ω resistor connected 
across a 6 V power supply. When the temperature of the thermistor is 20°C, the 
potential difference across it is 2.0 V.

What is the resistance of the thermistor when the temperature is 20°C?

A 36 Ω
B 48 Ω
C 108 Ω
D 144 Ω

31 In which circuit does the voltmeter reading decrease when light shines on the light 
dependent resistor?

A B

C D
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32 Four electric heaters are connected in parallel to the same power supply source.
The resistances of the four heaters and the amount of time it was used are shown in 
the table.

Which heater consumed the most electrical energy?

resistance / Ω time / s

A 17.6 221
B 18.8 242
C 19.4 230
D 20.3 253

33 A 1.9 kW vacuum cleaner and a 200 W television is connected in parallel to a 240 V
mains.

Which will be a suitable fuse rating for the mains?

A 7 A
B 8 A
C 9 A
D 10 A
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34 Which device is correctly wired to a three-pin plug?

A

B

C

D

35 The diagram shows a strong magnet with four small iron rings attracted to it.

A weak magnet, Z, is brought near to the end of the lowest ring.

What will happen to the chain of iron rings?

A It will bend away from Z.
B It will bend towards Z.
C It will fall to the ground.
D It will remain still.
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36 A student makes three statements on magnetism.

(i) A freely suspended magnet always points in a North-South direction.
(ii) A compass is a temporary magnet.
(iii) Electrical method of magnetisation will always produce permanent magnets

Which statement(s) is/are correct?

A (i) only
B (i) and (iii) only 
C (ii) only
D (i), (ii) and (iii)

37 The diagram shows a beam of electrons moving in the direction shown.

What will happen to the beam of electrons as they enter into a magnetic field that goes 
into the plane of the paper?

A continue moving in the same direction and accelerates
B continue moving in the same direction and decelerates
C deflect downwards
D deflect upwards

38 The diagram shows part of a d.c. motor.

What is the function of X?

A to control the speed of rotation 
B to provide a magnetic field
C to reverse the direction of current in the coil every half a revolution
D all of the above 

X

to coil
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39 Which diagram shows the correct magnetic field around two parallel wires carrying a 
current?

A B

C D

40 The diagrams below show the set-up for which a short bar magnet is dropped through a 
coil of wire.

Which of the following correctly indicates the direction of the induced current between X
and Y?

as magnet enters the coil as magnet leaves the coil
A X to Y X to Y
B X to Y Y to X
C Y to X X to Y
D Y to X Y to X

magnet 
enters

magnet 
leaves

KiasuExamPaper.com 
114



KiasuExamPaper.com 
115



AAnglo-Chinese School 
(Barker Road) 

PRELIMINARY EXAMINATION 2017 

SECONDARY FOUR EXPRESS  

PHYSICS 5059 
(PAPER 2 Theory) 

TIME: 1 HOUR 45 MINUTES 

READ THESE INSTRUCTIONS FIRST 
Write your Exam Index Number in the box provided at the top of this page and any separate 
answer paper provided. 
Write in dark blue or black pen on both sides of the paper. 
You may use a soft pencil for any diagrams or graphs. 

Section A 
Answer all questions.   

Section B
Answer all questions. 
Question 11 has a choice of parts to answer. 

Candidates are reminded that all qualitative answers should include appropriate units. 
Candidates are advised to show all their working in a clear and orderly manner, as more marks 
are awarded for sound use of Physics than for correct answers.   

The number of marks is given in brackets [ ] at the end of each question or part question. 

This question paper consists of 23 printed pages

For Examiner’s Use

PAPER 1 /40
PAPER 2
Section A /50
Section B /30
Total            /80

Exam 
Index 
Number

KiasuExamPaper.com 
116



Anglo-Chinese School (Barker Road) 

Preliminary Examination 2017 2 Secondary 4 Express Physics 5059 

Section A  
Answer all the questions in this section. 

1 Fig. 1.1 shows an acrobat walking a tight rope.

Fig. 1.1

The acrobat is at rest at the position shown in Fig. 1.1.
The tensions T1 and T2 in the rope are 600 N and 540 N respectively.

(a) (i) In the space below, draw a labelled diagram to show the resultant of the two tensions.

Determine the size of the resultant force and the direction between the resultant force 
and the horizontal.

resultant force = …………………………………

direction : ……………………………………[3]
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(ii) Determine the weight of the acrobat.

weight  = …………………………[1]

(b) A second acrobat of mass 65 kg stationed at tower B jumps vertically upwards with a force 
of 2000 N.

The gravitational field strength is 10 N/kg.

(i) Calculate the initial acceleration of the second acrobat. 

acceleration = ………………………………[2]

(ii) On Fig. 1.2, sketch a velocity-time graph of the second acrobat from the instant she
jumped upwards to the instant she lands back on tower B.

Neglect air resistance in your sketch. 

[1]

Fig 1.2

velocity 

time
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2 Fig. 2.1 shows a uniform oval disc freely pivoted at P. The bottom of the disc is pulled to the right 
by the tension in the thread ST.

Fig. 2.1 

(a) On Fig. 2.1, draw an arrow to represent

(i) the weight of the disc, marking out the position of the centre of gravity of the disc with 
a cross, X,                                                                                                              [1]

(ii) the force exerted by the thread on the disc and label it as F1,                               [1]

(iii) the force exerted by the pivot on the disc and label it as F2.                                   [1]

(b) Describe and explain what happens to the disc when the string ST is cut.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

…………………………...……………………………………………………………….…….…[2]
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3 Fig. 3.1 shows a simplified structure of a tidal generator used to generate electricity. 

Fig. 3.1 

(a) (i) State the Principle of Conservation of Energy.

…………………………………………………………………………………………………

……………………………………………………………………………………………...[1]

(ii) The total kinetic energy provided by tidal currents acting in a second is 111 240 J.

The efficiency of the tidal generator is 77%.

Calculate the energy output of the tidal generator in 10 min.  

output = ……………………………….[2]

(iii) Give a reason why the efficiency of the tidal generator is not 100%.

…………………………………………………………………………………………………

……………………………………………………………………………………………...[1]

(b) Both wind turbines and tidal turbines are potentially eco-friendly and inexpensive sources 
of renewable energy.

State one advantage of tidal turbines as compared to wind turbines.

…………………………………………………………………………………………………….….

…………………………………………………………………………………………………….[1]
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4 Fig. 4.1 shows a solar heating system.

Fig. 4.1

(a) Explain how the sun causes the water in the tank to heat up.

…………………………………………………………………………………………………..……

…………………………………………………………………………………………………..……

…………………………………………………………………………………………………..……

…………………………………………………………………………………………………..……

…………………………………………………………………………………………………..……

………………………………………………………………………………………………..…...[4]

(b) Explain the purpose of the styrofoam.

…………………………………………………………………………………………………..……

………………………………………………………………………………………………..…...[1]

(c) Suggest one modification that can heat up the water at a greater rate and explain why.

…………………………………………………………………………………………………..……

………………………………………………………………………………………………..…...[2]
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5. Fig. 5.1 shows a setup using ultrasound to detect flaws in welding. A pulse sent by the transmitter 
reflects from the other end of the metal into the receiver. Fig. 5.2 shows one normal C.R.O. signal 
display and two abnormal displays. The speed of ultrasound through the piece of metal is  
3200 m/s.

(a) For the normal display, the time interval between the transmitted and received pulse is  
30 x 10-6 s.

Calculate the thickness of the piece of metal.

thickness = ……………..………[1]

C.R.O. transmitter and receiver

metal

Fig. 5.1

Fig. 5.2

Normal 
display

Abnormal 
display 1

Abnormal 
display 2
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(b) Suggest a possible reason for the abnormalities in

display 1,

……………………………………………………………………………………………………..…

………...............................................................................................................................[1]

display 2.

……………………………………………………………………………………………………..…

………...............................................................................................................................[1]

(c) Explain why a received pulse will have a lower amplitude than the transmitted pulse.

………...............................................................................................................................[1]

(d) Electromagnetic waves can also be used to detect flaws in welding.

(i) State one electromagnetic wave that is used.

…………………………………………………………………….                                 [1]

(ii) Explain how the use of electromagnetic waves is different from ultrasound waves in 
detecting flaws.

………………………………………………………………………………………………...

……………………………………………………………………………………….…….[1]
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6 Fig. 6.1 shows the print head for an inkjet printer. The inkjet from the ink gun is charged before 
it is ejected downwards.

Fig. 6.1

(a) State the type of charge on the inkjet and explain your answer.

…………………………………………………………………………………………………..……

……………………………………………………………………………………………….……[1]

(b) Explain why the ink particles form an even layer of coating on the paper.

…………………………………………………………………………………………………..……

……………………………………………………………………………………………….……[1]

(c) Predict if an even layer of coating on the paper is more likely to be achieved by a printer in 
an air-conditioned room compared to a non air-conditioned room.

…………………………………………………………………………………………………..……

…………………………………………………………………………………………………..……

……………………………………………………………………………………………….……[2]
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(d) The deflecting plates are maintained at a potential difference of 20 V. A charge of 1.5 C
is passed between the plates every second.

(i) State what is meant by potential difference.

…………………………………………………………………………………………………

……………………………………………………………………………………………...[1]

(ii) State the electric current passing through the plates.

current = …………………….[1]

(iii) Calculate the energy consumed by the plates in one minute.

energy =………………………[2]
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7 A magnetic relay uses a small circuit to control a larger circuit. Fig. 7.1 shows a simple magnetic 
relay, together with three contacts X, Y and Z, used to control the operation of two lamps L1 and 
L2.

The switch is closed.

(a) On Fig. 7.1, draw the magnetic field around the magnetic relay.                                      [2]

(b) Describe the changes that occur in L1 and L2.

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

………………………………………………………………………………………………………..

…………………………………………………………………….………………………………[3]

Fig 7.1
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8 Fig. 8.1 shows an a.c. generator.

(a) The coil starts to rotate from the position shown in Fig. 8.1.

(i) Explain why the e.m.f. induced is a maximum at this instant.

………………………………………………………………………………………………...

………………………………………………………………………………………………...

………………………………………………………………………………….………..…[2]

(ii) The coil rotates 180° every 10 s and the maximum e.m.f. induced is 110 V.

On Fig. 8.2, sketch the voltage against time graph for the first 20 s, indicating your 
values clearly.

     

[2]

Fig 8.1

voltage / V

time / s

X

Fig 8.2
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(b) State one way to increase the magnitude of the induced e.m.f.

……………………………………………………………………………..……………...………[1]

(c) State component X and its function.

…………………………………………………………………………………………………….…

…………………………………………………………………………………………………….[2]
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Section B  
Answer all the questions in this section. 

Answer only one of the two alternative questions in Question 11.  

9 Induction cookers work on the principle of electromagnetic induction. Fig 9.1 shows an induction 
cooker which consists of a copper coil connected to an alternating current (a.c.) supply and a 
ceramic plate. When a pot made of soft magnetic material is placed on top of the cooker and the 
a.c. supply is turned on, electromagnetic induction leads to the pot being heated. The ceramic 
plate remains relatively cool. 

Fig. 9.1
(a) Explain how an alternating current causes a heating effect in the pot but not in the ceramic 

plate.

…………………………………………………………………….........................……………….

…………………………………………………………………….........................……………….

…………………………………………………………………….........................……………….

…………………………………………………………………….........................……………….

…………………………………….…………………………………………………………...…[3]
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(b) The manufacturer is exploring alternative materials for the pot.  Fig. 9.2 shows how the 
resistivities of two alloys A and B change with temperature.

temperature / °C resistivity of A (Ωm) resistivity of B (Ωm)
20 1.5 x 10-7 7.0 x 10-7

70 2.3 x 10-7 8.1 x 10-7

120 3.1 x 10-7 9.2 x 10-7

170 3.9 x 10-7 10.3 x 10-7

220 5.3 x 10-7 13.4 x 10-7

270 8.7 x 10-7 18.7 x 10-7

320 12.7 x 10-7 26.8 x 10-7

370 18.9 x 10-7 37.6 x 10-7

420 26.2 x 10-7 58.4 x 10-7

470 35.4 x 10-7 80.7 x 10-7

Fig. 9.2

(i) Using data from Fig. 9.2, describe the relationship between temperature and 
resistivity of A

1. At low temperature, ……………………………………………………………….........

……………………………………………………………………………………………..[1]

2. At high temperature, ………………………………………………………………........

……………………………………………………………………………………………..[1]

(ii) Fig 9.3 shows the chemical composition of alloys A and B.

Alloy A B
carbon (%) 2 3

iron (%) 88 78
chromium (%) 10 19

Fig. 9.3

The data in Fig. 9.2 and Fig. 9.3 provides some evidence of a relationship between 
chromium content and resistivity. State this possible relationship.

………………………………………………………………………………………………...

…..…………………………………………………………………………………………[1]
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(c) The induction cooker has a power rating of 1800 W and contains 0.2 kg of water at a 
temperature of 23 °C. The pot was left on the induction cooker until all the water boiled 
off.

The specific heat capacity of water = 4200 J/(kg °C)
The specific latent heat of vaporization of water = 2 260 000 J/kg 

Calculate the minimum time the pot was left on the induction cooker.

time =……..…………………[3]

(d) Fig. 9.4 shows a gas stove used to heat up a pot.

Fig. 9.4

Suggest why an induction cooker is more efficient than the gas stove using the same pot
with the same energy input.

………………………………………………………………………………………………………

……………………………………………………………………………………………………[1]
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10 Fig. 10.1 shows an air pump, which is 1.0 m in length, connected to a manometer. It initially 
contains 2000 cm3 of air at atmospheric pressure of 1.03 x 105 Pa. The volume of air in the narrow 
tube is negligible. The right side of the manometer is exposed to atmospheric pressure.

Fig. 10.1
The piston is partially pushed to the right and held steady at a distance of 0.8 m as indicated in 
Fig. 10.1. The temperature of the air inside the air pump remains constant. 

(a) Describe the difference in the motion of the air molecules in the air pump and the water 
molecules in the manometer.

………………………………………………………………………………………..……………..

………………………………………………………………………………………..……………..

…………………………………………………………………………………………….…......[2]

(b) The cross-sectional area of the piston is 2 x 10-3 m2.

Calculate the force of air acting on the piston before it was pushed.

force = …………………….[2]
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(c) Using ideas about molecules, explain why the pressure of the air inside the air pump
increases when the piston is pushed.

………………………………………………………………………………………..……………..

………………………………………………………………………………………..……………..

………………………………………………………………………………………..……………..

………………………………………………………………………………………..……………..

…………………………………………………………………………………………….…......[3]

(d) After the piston was pushed, the pressure in the air pump increases to 1.29 x 105 Pa.

The density of water is 1000 kg/m3 and gravitational field strength is 10 N/kg.

Calculate the height difference between the water columns in the manometer.

height difference = …………………….[2]

(e) Explain why there is no change to the height difference between the water columns in the 
manometer in (d) if the diameter of the manometer tubing is increased.

………………………………………………………………………………………………..…..[1]
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11 EITHER

(a) Fig. 11.1 shows an electric motor where a coil PQRS is connected to a battery and is 
placed between two solenoids AB and CD which are connected to a separate d.c. power 
supply.

(i) On Fig. 11.1, F represents the force experienced by sides PQ and RS of the coil 
when both switches X and Y are closed.

Explain why a force is experienced by sides PQ and RS of the coil.                           

……………………………………………………………………………………………….

…………………………………………………………………………………………….[1]

(ii) The force experienced on each side of the coil is 8 N. The lengths of PQ and QR 
are 0.8 m and 0.5 m respectively.

Calculate the moment produced by the motor and state its direction of rotation.

moment =………………………….[2]

direction of rotation : …………………………[1]

Fig 11.1

P

A RQ

S

B

C D

+–

axis of coil

X

Y

F F

KiasuExamPaper.com 
134



Anglo-Chinese School (Barker Road) 

Preliminary Examination 2017 20 Secondary 4 Express Physics 5059 

(iii) Describe and explain the effect on the movement of coil PQRS when the d.c. power
supply connected to solenoids AB and CD is replaced by an a.c. power supply.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………….[2]

(b) Fig. 11.2 shows a cathode-ray oscilloscope (c.r.o.) being used to measure the period and 
voltage of an a.c. supply. 

(i) The Y gain is 5 V / division and the timebase is 2 ms / division.

Using Fig. 11.2, determine the peak voltage and period of the a.c. supply.   

peak voltage = ……………………..… [1]

period = ……………………… [1]

(ii) Calculate the frequency of the a.c. supply.

frequency = ………………………………..[2]

ON

OFF

focus

Y-input Timebase

trace of a.c. 
supply

trace with 
a.c. supply 
switched off

Fig 11.2
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11 OR
(a) Figure 11.3 shows a lamp and two resistors connected to a battery of e.m.f. 6.0 V. 

Fig. 11.3

(i) Calculate the total resistance of the circuit. 

resistance = …………………….. [2]

(ii) Calculate the ammeter reading A2.

ammeter reading = ……………………[1]

(iii) Calculate the potential difference across XY.

potential difference = ………………………..[1]
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(iv) A 100 Ω resistor was connected in parallel across the 90 Ω resistor. The ammeter 
reading A1 increased. Explain why.

……………………………………………………………………………………….

……………………………………………………………………………………….……[1]

(b) An a.c. source is used to light up another lamp as shown in Fig. 11.4. A transformer with 
500 turns in the primary coil is attached to a 240 V, 50 Hz a.c supply. The secondary coil 
is connected to a 20 V, 50 W lamp that is operating under normal working condition. 

Fig. 11.4
(i) Calculate the number of turns in the secondary coil. 

number of turns = ………………[2]

(ii) Calculate the current flowing through the primary coil. 

current = ………………[1]
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(iii) A thicker wire is used at the secondary coil instead of the primary coil.  

Suggest a reason.

…………………………………………………………………………………………….…

…………………………………………………………………………………………….…

………………………………………………………………………………….…………[1]

(iv) The core linking the two transformers is made of thin laminated sheets.

Explain how this improves the efficiency of the transformer.

…………………………………………………………………………………………….…

…………………………………………………………………………………………….[1]

End of Paper 
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Section A (50 marks) 

SUGGESTED ANSWERS FEEDBACK

1ai

Scale 1 cm rep 100 N or 1 cm rep 200 N

1 mark for correct scale, shape and arrows

1 mark for magnitude of resultant force 
resultant force = 450 N (accept 430 to 470 N)

1 mark for direction
direction: 
60° with T1 (accept 59° to 61°)
OR  74° with T2   (accept 73° to 75°)

B1

B1

B1

1aii weight = 405 N (accept 430 to 470 N) B1

1bi F = ma
2000 – mg = ma
2000 – 65 x 10 = 65 a
a = 20.8 m/s2

M1
A1
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1bii
B1

2ai

Correct position of X and arrow vertically down passing 
through X

B1

2aii
2aiii

B1

B1

2b The weight of the disc will produce a moment (about the 
pivot) and disc will rotate clockwise OR disc will come to 
rest with centre of gravity directly below pivot.

B1
B1

F1

F2

velocity 

time
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3ai Energy cannot be created nor destroyed but can be 
converted from one form to another (total amount of 
energy in a closed system remains constant)

B1

3aii Efficiency = (Useful energy output / energy input) x 100%
77 = (Electrical energy output / KE energy input) x 100
77 = (Electrical energy output / (111 240 x 10 x 60)) x 100 
Electrical energy output = 51 392 880 J

M1
A1

3aiii Energy is used to overcome frictional forces / resistive 
forces.
*Do not accept heat loss / converted to other forms of 
energy

B1

3b -There are constant tidal currents compared to wind 
speeds which fluctuate
-Tidal turbines take up less space on land to construct 
compared to wind turbines
*Any one 

B1

4a Pipes are heated up through radiation from sun.
The pipes conduct heat to the water flowing in pipe.
Water expands, becomes less dense and rises, flowing to 
the top of the water tank.
Cool water at the tank (is denser) and sinks, flowing down 
the pipe to get heated, repeating the process/forming a 
convection current.

B1
B1
B1

B1

4b Poor conductor / good insulator of heat to reduce heat loss
to surroundings

B1

4c Increase bends of pipes / use longer pipe to
increase surface area / allow more time for water to heat 
up

B1
B1

5a speed = total distance / total time
3200 = (2 x thickness) / (30 x 10-6)
Thickness = 0.048 m B1

5b display 1: metal is too thin

display 2: two cracks/cavities in metal

B1

B1

5c -Energy is absorbed by the metal / energy is lost to 
surroundings
Or any appropriate answer that shows waves reflect in 
different directions and not all return to receiver

B1

5di X rays or gamma rays B1

5dii Ultrasound waves use the time taken for reflection as 
compared to electromagnetic waves that penetrates 
through the metal and measures the difference in radiation 
passing through.

B1
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6a Positive. Like positive charge on inkjet is repelled by 
positive charge on deflecting plate OR gets attracted to 
negative charge on deflecting plate.

B1

6b Inkjet charges are alike and repel each other as like 
charges repel, thus spreading out with an even layer of 
coating.

*Accept repel and not deflected

B1

6c Yes it will be more likely to achieve an even layer of 
coating in an air-conditioned room.
There will be less water molecule charges in the air to 
discharge/neutralise the inkjet charges. 

B1

B1

6di Potential difference is the work done to drive a unit charge 
across a component.

B1

6dii I = Q / t
= 1.5 x 10-6 / 1
= 1.5 x 10-6 A B1

6diii E = VQ
= 20 x 1.5 x 10-6 x 60
= 0.018 J

*allow ecf from 6dii

M1
A1

7a

[1] – magnetic field arrows
[1] – magnetic field shape/curvature

B1
B1

7b Magnetic relay is magnetised and attracts the soft iron 
armature.  
This breaks contact X with the battery and L1 switches off.
Contact Y now touches contact Z and L2 lights up.

B1

B1

B1

8ai The magnetic field lines are being cut at the greatest rate / 
rate of change of magnetic flux is maximum.
From Faraday’s law, the magnitude of the induced current 
/ e.m.f is directly proportional to the rate of change of 
magnetic flux and thus the e.m.f induced is maximum.

B1

B1
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8aii

[1] – shape
[1] - values

B1
B1

8b Increase speed of rotation / increase number of turns of 
coils / use stronger magnet / insert soft iron core (any one)

B1

8c Slip ring.
To ensure the induced current in circuit / coil is transferred 
to the output.

B1
B1

Section B 
9a An alternating current in the circuit creates a changing 

magnetic field/flux in the soft iron pot. 
This induces a current in the soft iron pot which heats up 
the pot.
The ceramic plate does not heat up as it is an insulator of 
electricity (and no current flows through it).

*Do not accept insulator of heat as question is not 
referring to transfer of heat between iron pot and ceramic 
plate

B1

B1

B1

9bi 1. Low temperature: resistivity varies linearly with 
temperature / resistivity increases at a constant 
rate with temperature

2. High temperature: resistivity increases at an 
increasing rate with temperature

B1

B1

9bii As chromium content increases, the resistivity increases.

*accept resistivity varies linearly with chromium content 
linearly with a positive gradient.
**Do not accept resistivity is directly proportional to 
chromium content.

B1

9c Thermal energy required to change water from 23°C to 
100 °C
Q = mc
= 0.2 x 4200 x (100 - 23)
= 64 680 J

Thermal energy required to change water from 100°C to 
steam at 100 °C
Q = mlv

M1

110 V

-110 V

5 s 20 s10 s 15 s
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crease speed of rotation / increase number of turns of 
oils / use stronger magnet / insert soft iron core (any one)

B1

ip ring.
o ensure the induced current in circuit / coil is transferred 
the output.

B1B1
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Section B BBBBBBBBBBB
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= 0.2 x 2 260 000
= 452 000 J

Total energy needed = 64 680 + 452 000 = 516 680 J

E = Pt
516 680 = 1800 x t
t = 287 s

*Accept 288 s (*minimum time)

M1

A1

9d For the same energy input, the gas stove loses more
heat to the surroundings compared to the induction 
stove.

B1

10a Air molecules move freely and randomly at very high 
speeds.
Water molecules move freely within liquid in random
motion / sliding over one another.

B1

B1

10b p = F / A
1.03 x 105 = F / (2 x 10-3)

F = 206 N

M1
A1

10c When volume decreases, the number of air molecules 
per unit volume increases.
The frequency of collision of air molecules with the walls 
increases, which increases the force of collision with the 
walls.

*1 mark for every 2 correct sub-points 

This increases the force per unit area and the pressure.

B1

B1

B1

10d pressure difference 
= density x gravitational field strength x height difference
(1.29 – 1.03) x 105 = 1000 x 10 x h
h = 2.6 m

M1
A1

10e The height difference depends on the pressure difference 
between the 2 water columns, (which does not depend 
on the cross sectional area of tubing).

B1

11 EITHER
11ai The magnetic field of the current and magnetic field of 

the magnet interact to give a resultant magnetic field 
producing a force.

B1

11aii M = F x d 
   = 8 x 0.25 x 2
   = 4 Nm

anticlockwise

M1
A1

B1
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Air molecules move freely and randomly at very high 
speeds.
Water molecules move freely within liquid in random
motion / sliding over one another.

B1

B1

p = F / A
1.03 x 105 = F / (2 x 10-3)

F = 206 N

M1M1MM1M1M1M1M1M1MMMMMM1M1M1MM1M1M1M1M1M1M1M1M1MM1M1MMM1MM1M1M1MM1M1MM1M1M1M1M1M1M1MM1MMM1M1M1M1MMM1M1MMM1MMMM1M1MMM1M1MMMMM1M1M1M1111MM1M1MMM1M1111MMMMM1M1M11MMMMM1M1M1MM1MM1M11M11MMM111MMMM1MM11M1M1M1MMM11M1MMM1MMMMMM1MMMMMMMMMMMMMMMMMM1MMMM1MMM
A1A1A1A1AA1AA1A1AAA1A1A1A1A1A1A1A1A1A1A1A1AA1AA1AA1AAAA1A1A1A1A1AA1AAA1AA1A1A1AAA1A1A1AAA1A1AA1A1A1AA1A1A111A1AAAA1AAA111A1AAA111A1AAAAAAAAAA11A11111AAA1A1111A1AAA1AA1A11A1AA1AAAAA11A1A1A1AAAA1A1AAAAAA1AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA1AA1AA

When volume decreases, the number of air moleculese  
per unit volume increases.
The frequency of collision of air molececulu ess wwith the wawallllss
ncreases, which increases the forcee of cocollisision withth tthehe 
walls.

*1 mark for every 2 correct sub-poinntsts 

This increases the forcece pperer uniit t arareaea aandn  the pressure.

B1

B1

B1

pressure differeencncee
= density x gravvititatatioionan ll fifieleldd strength x height difference
(1.29 – 1.03) x 10055 = 10100000 x 10 x h
h = 2.6 m

M1
A1

The height difference depends on the pressure difference B1
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11aiii The force acting on coils PQ and RS will change 
direction repeatedly.
This will cause the coil to rotate anticlockwise and then 
clockwise repeatedly.

B1

B1

11bi Peak voltage = 5 V / div x 1.6 div = 8.0 V

*accept 1.4 or 1.8 div 
(1.4 div x 5V / div = 7.0 V,
1.8 div x 5V / div = 9.0 V)

3 periods = 10 divisions
1 division = 2 ms
10 divisions = 20 ms
3 periods = 20 ms
period = 20/3 =  6.67 ms

*accept 3.2, 3.4 and 3.6 div 
(3.2 div x 2ms / div = 6.4 ms
3.4 div x 2 ms / div = 6.8 ms
3.6 div x 2 ms / div = 7.2 ms

B1

B1

11bii f = 1/T
= 1 / 6.67 x 10-3

= 150 Hz

*allow ecf from 11bi

M1
A1

11 OR
11ai Parallel resistance = (1/2000 + 1/3000)-1 = 1200 Ω

Total resistance = 1200 + 90 = 1290 Ω
M1
A1

11aii I = V/R
= 6 / 1290
= 4.65 x 10-3 A

*allow ecf from 11ai

B1

11aiii p.d. across XY + p.d. across 90 Ω = 6 V
p.d. across XY + 4.65 x 10-3 x 90 = 6
p.d. across XY = 5.58 V

OR 
Rxy = (1/2000 + 1/3000)-1 = 1200 Ω
Vxy = I Rxy

        = 4.65 x 10-3 x 1200
     = 5.58 V

OR 
Vxy = (1200/1290) x 6 
      = 5.58 V

B1

11aiv Effective resistance will decrease. Main current in circuit 
will increase / A2 will Increase.

B1
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period = 20/3 =  6.67 ms

*accept 3.2, 3.4 and 3.6 div 
(3.2 div x 2ms / div = 6.4 ms
3.4 div x 2 ms / div = 6.8 ms
3.6 div x 2 ms / div = 7.2 ms

B1

f = 1/T
= 1 / 6.67 x 10-3

= 150 Hz

*allow ecf from 11bi

M1M1MM1M1M1M1M1MMM1M1M1M1M1M1M1M1M1M1M1MMMMM1MM1M1MMM1M1MMMMMMM1M1M1M1M1M1MMMMM1MM1M1MMMM1M1M1M1M1MM1M1M1M1M1MM1MMMM1MM1M1M1M1MM1M1MM1M1M1MMM1MMMM1M1M1M111M1M1M1M1MM1MMMM1M1M1M1MM1MM1M11M111M1M1MMMM11M1MMMMM1MMMMMMMMMMMM1MMMMMMMMMMMMMM11M1MMM11
A1A1AA1A1A1A1A1A1AA1A1AA1A1A1A1A1A1A1A1A1A1A111A1A1A1AAAA1A1AAAAA1A1AA1A1A1AAA1A1A1AAAAA1A1A1AAAA1AA1A1AA1AA1AAA1A1AA1A1AAA1A1A111AA1A1A11A1A1AAAA111AAAAA11A1AA1AAAA111A1AAAAA11A1111A111AAA1A1A11AAAAAAAAA1A1AAAAA1AAAAA1AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA1

OR
Parallel resistance = (1/2000 + 1/300000))-1 == 121 00 Ω
Total resistance = 1200 + 90 = 1290 Ω

M1
A1

 = V/R
= 6 / 1290
= 4.655 x 10-3 A

*allow ecf from 11ai

B1

p.d. across XY ++ pp.d.d.. accrorossss 90 Ω = 6 V
p.d. across XY ++ 44.6.65 5 x x 101 -3 x 90 = 6
p.d. across XY = 55.5.58 8 V

OR

B1
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11bi No. of turns in secondary/no. of turns in primary = 
voltage at secondary / voltage at primary
No. of turns in secondary/500 = 20/240
No. of turns in secondary = 41.7

M1
A1

11bii power at primary = power at secondary
VI (pri) = P(sec)
240 x I = 50
I = 0.208 A B1

11biii Higher current at secondary which will leading to 
increased heating effect.
Thicker wire is used as it has lower resistance which will 
reduce heating effect 

B1

11biv The laminated sheets reduce eddy currents and reduce 
heating losses / energy lost as heat / joule heating effect 

B1

KiasuExamPaper.com

The laminated sheets reduce eddy currents and reduce 
heating losses / energy lost as heat / joule heating effect

B1
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1 Vernier calipers are shown with the jaws closed.

What is the zero error?

A 0.04 cm B 0.05 cm C 0.14 cm D 0.15 cm

2 What is the correct order of magnitude for the diameter of a strand of human hair and 
the diameter of an atom?

diameter of a strand of human hair diameter of atom
A 0.10 mm
B 0.10 mm 0.10 nm
C
D 0.10 nm 

3 Which group contains three vector quantities?

A acceleration, power, velocity
B displacement, energy, velocity
C displacement, force, velocity
D energy, force, work
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4 The diagram shows a graph of displacement s against time t of an object moving in 
a straight line.

Which graph of velocity v against time t correctly represents the motion of the object?

5 Two objects have the same size and shape but one is heavier than the other. They 
are both dropped from rest from the same height.

Which statement is true when comparing the motion of the two objects?

A Both objects have the same initial acceleration and the same terminal 
velocity.

B Both objects have the same initial acceleration but the heavier object has a
higher terminal velocity.

C The heavier object has a higher initial acceleration and a higher terminal 
velocity.

D The heavier object has a lower initial acceleration but the same terminal 
velocity as the lighter object.

6 A force of 20 N pushes an object of mass 5.0 kg along a rough horizontal surface where 
the frictional force is 5.0 N.

What is the acceleration of the object?

A 1.0 m/s2 B 2.0 m/s2 C 3.0 m/s2 D 4.0 m/s2

s

t
00

0

v

t t t

  A                               B                                   C                              D
v v v

t
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7 Andreas hangs a ball to the ceiling of his car using a thin thread. The figure below 
shows the ball when the car is at rest.

What is the position of the ball when his car starts moving to the left?

  A B C D 

  
  

  
    

8 In the diagram below, a hot-air balloon is tied to the ground by two ropes. The total 
mass of the balloon is 800 kg.

What is the tension T in each rope?

A 800 N B 1000 N C 2000 N D 5000 N

9 A plastic block of dimensions 20 cm by 10 cm by 5 cm and mass 4 kg is cut equally 
into 6 pieces.

What is the density of one of the 6 pieces?

A 0.00067 kg/m3 B 0.004 kg/m3 C 667 kg/m3 D 4000 kg/m3

upward force 10,000 N

T T
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10 A uniform rectangular board (8 m x 2 m), pivoted at X, is acted on by three forces on 
the edges.
(X is the centre of the board.)

What is the value of F such that the board remains in equilibrium?

A 40 N B 45 N C 85 N D 90 N

11 The stability of a bus is tested by tilting it on a ramp. The diagram shows a bus that is 
just about to topple over.

Where is the centre of gravity of the bus?

F

5 N

X

10 N
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12 A block of wood is pulled along a horizontal bench at a constant speed of 6 m/s by a 
force of 8 N.
How much work is done in 5 s against the frictional force?

A 40 J B 48 J C 240 J D 480 J

13 A cyclist accelerates up a slope.

What are the changes in the kinetic and gravitational potential energy of the cyclist?

kinetic energy gravitational potential energy
A decrease increase
B increase decrease
C increase increase
D no change no change

14 The diagram shows a motor used to lift a mass of 2 kg up a ramp.

The frictional force between the mass and the ramp is 8 N.

Given that the gravitational field strength of Earth is 10 N/kg and the mass is moving 
at a constant speed between X and Y, what is the power of the motor if the mass is 
lifted from X to Y in 4 s?

A 4.5 W B 7 W C 25 W D 43 W

Wooden block
8 N

6 m/s

motor

2 kg

2 kg
5 m

9 m

X

Y

KiasuExamPaper.com 
154



7 

[Turn over

15 In the arrangement shown below, a woman of mass 50 kg is standing on a platform 
over the piston of area 0.02 m2. 
What height of water h will just support her? Assume the density of water to be
1000 kg/m3.

A 0.25 m B 2.5 m C 5.0 m D 10 m

16 Water of depth 10 m exerts a pressure equal to atmospheric pressure.

An air bubble rises to the surface of a lake which is 20 m deep. When the bubble 
reaches the surface, its volume is 6 cm3. 

What is the volume of the air bubble at the bottom of the lake?

A 2 cm3 B 3 cm3 C 12 cm3 D 18 cm3

0.02 m2

h
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17 The pressure of a fixed mass of gas in a cylinder is measured. The volume of the gas 
in the cylinder is then slowly decreased. The temperature of the gas does not change.

Which graph best shows the change of pressure of the gas during this process?

18 The temperature shown by a mercury-in-glass thermometer increases.

Which of the following is constant?

A the density of the mercury
B the internal energy of the mercury
C the mass of the mercury
D the volume of the mercury

19 An inflated car tyre contains air at a constant volume. When the car is travelling on the 
road, the air inside the tyre gets heated and its air pressure increases.

Which option correctly describes the properties of the air molecules inside the tyre?

number of air
molecules in the tyre

force between air 
molecules and tyre wall

number of collisions per 
second between air 

molecules and tyre wall
A increased increased decreased
B increased unchanged decreased
C unchanged increased increased
D unchanged unchanged decreased

KiasuExamPaper.com 
156



9 

[Turn over

20 Which of the following descriptions of heat transferred by convection is correct?

A Differences in the density of the fluid cause the fluid to move.
B Differences in the mass of the fluid cause the molecules to move.
C Molecules at the hotter end vibrate at higher speeds about a mean position 

and collide with neighbouring molecules.
D Molecules expand and rise, while colder molecules contract and sink.

21 An experiment is carried out to investigate heat transfer.

A rod is constructed, one end of which is copper and the other end of wood. The 
middle section of the rod is wrapped with paper and heated over a Bunsen flame. 
The flame is unable to reach the paper but close to it.

The paper burns

A equally on both sides.
B in the middle because that is where it is being heated.
C only where it covers the copper because copper is a good conductor of heat.
D only where it covers the wood because wood is a poor conductor of heat.

22 An ice-cube has a mass of 7.50 g. The ice-cube is at 0°C.

Heat from the surroundings reaches the ice-cube at an average rate of 1.25 J/s. 

How long does it take the ice to melt?
(specific latent heat of fusion of ice = 333 J/g)

A 35.5 s B 55.5 s C 2000 s D 3120 s

23 How is heat transferred through the base of a metal saucepan?

A by conduction only
B by radiation only
C by conduction and convection
D by convection and radiation

wood paper copper

heat
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24 A cup of hot tea of mass 200 g is at an initial temperature of 80 °C. A gust of wind, at 
an initial temperature of 20 °C, is blowing across the cup at a rate of 1.0 kg/s. After 
moving over the cup, the temperature of the wind increases to 25 °C.

If the specific heat capacity of tea is 4.0 kJ/(kg K) and that of air is 200 J/(kg K), what 
is the necessary time to cool the cup of hot tea to 50 °C?

A 0.024 s B 4.8 s C 24 s D 40 s

25 When a liquid evaporates, why does it cool?

A Air molecules lose heat by colliding with the water surface.
B Fewer molecules are left in the liquid.
C Heat energy is lost by radiation.
D Some of the most energetic molecules leave the liquid.

26 The diagram shows a water wave in a ripple tank.

Which line represents a wavefront?

cup containing 
200 g of teawind

1.0 kg/s
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27 Water waves can be used to demonstrate refraction by passing them in a trough of 
water of different depths.

Which statement describes why the water wave changes direction as it passes into 
the shallow water?

A The frequency of the wave decreases.
B The frequency of the wave increases.
C The speed of the wave decreases.
D The speed of the wave increases.

28 A shoe shop places a mirror on the wall so that customers can look at their new 
shoes. The length of the mirror is 50 cm. The distance between the customer’s eyes 
and the ground is 150 cm. The bottom of the mirror is at height h above the ground.

What is the smallest value of h that allows the customer to see an image of his new 
shoes in the mirror?

A 25 cm B 50 cm C 75 cm D 100 cm
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29 The converging lens in a camera is used to make an image on a film.

At which labelled point could a large object be placed so that it forms a smaller 
image?

30 A sound is played on a flute. A sound of the same pitch is played on a trumpet.
Which of the following correctly compares the two sound waves?

frequency speed
A different different
B different same
C same different
D same same
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31 A negatively-charged sphere X is brought up to an identical uncharged sphere Y. The
spheres do not touch.

Sphere Y is 'earthed' by touching it with a finger, which is then removed. Sphere X is 
then moved away from sphere Y.

What is the final charge, if any, on sphere Y?

KiasuExamPaper.com 
161



14

[Turn over

32 A suspended uncharged pith ball first makes contact with a positively-charged dome 
of a Van de Graaff generator. The pith ball is repelled and moves close to a metal 
plate without touching the metal plate.

Which statement correctly describes the movement of charges in the metal plate?

A Electrons move to the ground and the metal plate becomes negatively-
charged.

B Electrons move to the ground and the metal plate becomes positively-charged.
C Electrons move towards the metal plate and the metal plate becomes 

negatively-charged.
D Electrons move towards the metal plate and the metal plate becomes 

positively-charged.

33 The resistance of a wire is R. Its length and cross-sectional area are L and A 
respectively. When its length is increased to 5L and its cross-sectional area to 3A, its 
resistance becomes

A 0.6R. B 1.67R. C 3R. D 15R.

34 At which point in the circuit is the current the smallest?
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35 The diagram shows the resistance–temperature graph of a thermistor in a circuit.

What are the current and voltage when the temperature of the thermistor is 30 °C?

current / A voltage / V
A 0.024 2.4
B 0.024 3.6
C 0.040 2.4
D 0.040 3.6

36 An electric cooker has a hotplate rated at 1500 W and an oven rated at 2000 W.

Over the duration of one day, the hotplate is switched on for a total of 1.0 hour and the 
oven is switched on for 3.0 hours.

The cost of electricity is 24 cents per kWh.

What is the cost of using the electric cooker in one day?

A 56 cents B 84 cents C 180 cents D 336 cents

37 The diagram shows three bars placed in a line. X and Y are both magnets. Z is soft 
iron.

What are the magnetic forces on X and Z due to magnet Y?

force on X force on Z
A attraction attraction
B attraction repulsion
C repulsion attraction
D repulsion repulsion
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38 A coil is rotated steadily between the poles of a magnet. The coil is connected to an
oscilloscope.

Which graph shows the output voltage V against time t?

39 The diagrams show patterns which can be seen on the screen of a cathode-ray 
oscilloscope.

Which pattern will appear if an alternating current is applied to the Y-plates, with the 
time-base switched off?

KiasuExamPaper.com 
164



17

[Turn over

40 The diagram shows a lamp connected to a transformer.

What is the potential difference across the lamp?

A 2.4 V B 12 V C 60 V D 240 V

END OF PAPER
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Section A

Answer all the questions in this section. 

1 A sky-diver jumps from a stationary balloon. His initial downward acceleration is 
10 m/s2. 

Fig. 1.1 shows the directions of the air resistance and the weight of the sky-diver.

The mass of the sky-diver is 60 kg.

(a)  Explain, using ideas about the forces, why his initial downward acceleration 
is 10 m/s2.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(b) When the parachute opens, the sky-diver experiences an upward 
acceleration for a short time. Explain why.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [1]
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(c) The total force of air resistance on the sky-diver and open parachute 
changes with their speed as shown in Fig. 1.2.

After the parachute opens, the sky-diver slows down to a terminal velocity.

(i)  Using Fig. 1.2, determine the terminal velocity of the sky-diver.

terminal velocity = ….….……….……………………….. [1]

(ii)  Calculate the resultant force on the sky-diver when his speed is 
5.5 m/s.

resultant force = ….….……….……………………….. [2]
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Fig. 2.1

2 Fig. 2.1 shows a diving board that is 2.0 m in length and weighs 200 N.

The centre of gravity of the diving board is acting through the centre of the diving 
board. A woman having a weight of 500 N stands at one end of the diving board 
and the diving board is in equilibrium.

(a)  State two conditions that apply when the diving board is in equilibrium.

1 ……………………………………………………………………………………

………………………………………………………………………………………

2  ……………………………………………………………………………………

……………………………………………………………………………………… [2]

(b)  Calculate the moment due to the weight of the board about Spring B.

moment = ….….……….……………………….. [2]
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(c) Calculate the tension in Spring A when the woman is standing at the end of 
the board.

tension = ….….……….……………………….. [2]

(d)  Hence or otherwise, calculate the compression (in N) in Spring B.

compression = ….….……….……………………….. [2]

(e)  State and explain how the compression in Spring B will change when the 
woman moves towards Spring B.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]
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Fig. 3.1

3 Fig. 3.1 shows the hydraulic braking system of a bicycle.

(a)  The cyclist applies a force on the brake lever. This increases the pressure 
in the oil by 1.2 x 106 Pa.

The cross-sectional area of piston R is 5.0 x 10–5 m2. 

Calculate the force F applied by the brake lever on piston R.

F = ….….……….……………………….. [2]
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(b)  Explain why the force applied to each of the brake pads is larger than F.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(c)  Suggest why the hydraulic system does not work properly if the oil contains 
bubbles of air.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

4 (a)  Define what is meant by specific heat capacity.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

(b)  The temperature of a liquid is between its melting point and its boiling point.

Using ideas about molecules, describe the changes that occur when the 
liquid evaporates.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [3]
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Fig. 5.1

(c)  The temperature of liquid nitrogen reaches –196 °C, its boiling point. A small 
piece of metal at 20 °C is lowered slowly into the liquid nitrogen.

The small piece of metal has a mass of 50 g. When it is lowered into the 
liquid nitrogen, the metal cools to –196 °C.

The specific heat capacity of the metal is 390 J/(kg°C).
The specific latent heat of vaporisation of nitrogen is 200 J/g.

Calculate the mass of nitrogen that boils away when the metal is placed in 
it.

mass = ….….……….……………………….. [2]

5 Fig. 5.1 shows a wave on a string produced by the man. The wave is travelling 
towards the right with a speed of 2.0 m/s.

(a)  Describe the movement of the particles of the string.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]
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Fig. 6.1

(b)  Calculate the frequency of the wave.

frequency = ….….……….……………………….. [2]

(c)  On Fig. 5.1, draw the string at a time 0.30 s later than the time in Fig. 5.1. [1]

6 Fig. 6.1 shows an object placed in front of a converging lens.
The diagram is drawn to scale. 

(a)  By drawing two rays from the object, locate the position of the image. [3]

(b) State the 3 characteristics of the image

……………………………………………………………………………………… [2]

(c)  On Fig. 6.1, complete the paths of the rays P and Q. [2]

KiasuExamPaper.com 
175



10

[Turn over

Fig. 7.1

7 Fig. 7.1 shows a cathode-ray oscilloscope (c.r.o.). An alternating voltage supply 
is applied to the input and the trace produced is shown.

(a)  Use Fig. 7.1 to determine the maximum voltage of the supply.

voltage = ….….……….……………………….. [2]

(b)  Describe how the trace on the screen and the controls on the c.r.o. are used 
to measure the time between any two points on the trace.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]
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Fig. 8.1

8 Fig. 8.1 shows a type of electric motor where coil PQRS is connected to a battery 
and placed between two solenoids AB and CD which are connected to a separate 
d.c. power supply.

Both switches X and Y are closed.

(a)  On Fig. 8.1,

(i)  label the magnetic poles on A, B, C and D, [1]

(ii)  draw arrows to indicate the direction of the force experienced by sides 
PQ and RS of the coil.

[1]

(b)  Describe how the split ring commutator allows the coil PQRS to rotate 
continuously.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [2]

P

A RQ

S

B

C D

+ –  

axis of coil

X

Y

KiasuExamPaper.com 
177



12

[Turn over

(c) Describe the effect on the movement of coil PQRS when the d.c. power 
supply connected to solenoids AB and CD is replaced by an a.c. power 
supply of low frequency.

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [1]
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Section B 

Answer all the questions from this section.
Answer only one of the two alternative questions in Question 11. 

       Fig. 9.1              Fig. 9.2

mass of 
pellet, m

speed of pellet 
just before it hits 
plastic block, v

depth of 
penetration by 

pellet, d

time taken for 
pellet to 

come to a 
stop, t

maximum 
increase in 

height of plastic 
block, h

0.050 kg 40 m/s 0.15 m 0.025 s 0.348 m
0.025 kg 56 m/s 0.12 m 0.020 s 0.292 m
0.020 kg 62 m/s 0.11 m 0.018 s 0.274 m

Fig. 9.3

9 In an experiment, different sized metal pellets are fired from an air rifle towards 
an 8.0 kg block of plastic suspended from the top of a ceiling. The initial position 
of the block is shown in Fig 9.1, and when the pellet hits the plastic block, the 
block is displaced as shown in Fig 9.2.

The information obtained from the experiment is shown in Fig. 9.3 below.

(a)  Calculate the kinetic energy of the 0.025 kg pellet just before it hits the block 
of plastic.

kinetic energy = ….….……….……………………….. [2]
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(b) (i)  Calculate the deceleration of the 0.025 kg pellet.

deceleration = ….….……….……………………….. [2]

(ii)  Hence calculate the resistive force acting on the 0.025 kg pellet.

resistive force = ….….……….……………………….. [2]

(c) Calculate the work done by the 0.025 kg pellet against friction.

work done = ….….……….……………………….. [2]

(d) Show that there is a discrepancy between the experimental and theoretical 
values for the increase in height of the plastic block.

[2]
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Fig. 10.1

10 Fig. 10.1 shows a simplified diagram of the transmission of electrical power from 
a power station to homes using transmission cables. The total length of the cables 
is 50 km.

A step-up transformer, TU, increases the voltage of the power station to 120 kV 
along the transmission cables and a step-down transformer, TD, decreases the 

(a) (i)  Explain why it is necessary to step-up the voltage along the 
transmission cables.

………………………………………………………………………………..

……………………………………………………………………………….. [1]

(ii)  If the power output of the power station on a particular day is 20 MW, 
calculate the current flowing in the transmission cables.

current = ….….……….……………………….. [2]

(iii)  Hence, calculate the power loss in the transmission cables during 
transmission.

power loss = ….….……….……………………….. [2]
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Fig. 10.2

(b)  Fig. 10.2 shows an electric cooker hob. The simplified circuit diagram shows 
how the four heating elements connect to the mains electricity supply. The 
heating elements are identical.

When all four heating elements are switched on at full power, the hob draws 
a total current of 26 A from the 230 V mains electricity supply.

(i)  Calculate the resistance of one heating element when the hob is 
switched on at full power.

resistance = ….….……….……………………….. [2]
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(ii)  Given that the cost of electricity is $0.30 per kWh, calculate the total 
cost in using the electric cooker hob for 5 days if the hob is switched 
on at full power for 4 hours each day.

total cost = ….….……….……………………….. [2]

(iii)  Suggest why it is not advisable to connect the four heating elements 
in series to the main supply.

………………………………………………………………………………..

……………………………………………………………………………….. [1]

KiasuExamPaper.com 
183



18

[Turn over

Fig. 11.1

Fig. 11.2

11 EITHER

Fig. 11.1 shows a motorcycle during a race.

The motorcycle accelerates along a straight section of the track from a speed of 
40 m/s to maximum speed. The mass of the motorcycle is 180 kg.

Fig. 11.2 shows the speed-time graph for the motorcycle along the straight section 
of the track.
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(a) From the time 0 to 2.0 s, determine

(i)  the acceleration of the motorcycle,

acceleration = ….….……….……………………….. [2]

(ii)  the resultant force acting on the motorcycle.

resultant force = ….….……….……………………….. [2]

(b) State the constant speed achieved by the motorcycle.

……………………………………………………………………………………… [1]

(c) The driving force acting on the motorcycle remains constant throughout the 
12 s spent on the straight section of track.

(i)  Using Fig. 11.2, describe how the acceleration of the motorcycle 
changes during this time.

………………………………………………………………………………..

………………………………………………………………………………..

……………………………………………………………………………….. [3]

(ii)  Explain, in terms of the forces acting, why the acceleration changes in 
this way.

………………………………………………………………………………..

……………………………………………………………………………….. [2]
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Fig. 11.3

OR

Fig. 11.3 shows a 10 V cell connected to four resistors.

(a) Calculate the effective resistance of the circuit.

resistance = ….….……….……………………….. [2]

(b) Calculate the potential difference between Q and R.

potential difference = ….….……….……………………….. [2]

(c) (i)  State what is meant by an electric current.

………………………………………………………………………………..

……………………………………………………………………………….. [1]

10 V

R

P

Q
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Fig. 11.4

END OF PAPER

(ii)  Hence calculate the charge flowing through the battery in 3.0 minutes.

charge = ….….……….……………………….. [2]

(d) The 1.0 and 4.0 resistors are replaced by a light bulb and a LDR 
respectively as shown in Fig. 11.4.

The light in the room is switched off. Describe and explain what happens to 
the brightness of the bulb.

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… [3]

10 V
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Answer Key

2017 Preliminary Examination 2 
Sec 4 Express 
Physics 
Paper 2

Section A

1 (a) Only force acting on the sky-diver is the weight.
Thus the initial acceleration is the acceleration due to gravity.

[1]
[1]

(b) Air resistance increases when the parachute is opened, thus air 
resistance is more than the weight. [1]

(c) (i) Weight = 60 x 10 = 600 N
From the graph, terminal velocity = 5.0 m/s [1]

(ii) Air resistance = 720 N
Resultant force = 720 – 600 = 120 N 

[1]
[1]

2 (a) 1. Sum of anticlockwise moments about a pivot is equal to the sum 
of clockwise moments about the same pivot.  
2. Sum of upward forces must be equal to the sum of downward 
forces.

[1]

[1]

(b) moment = 200 x 0.6
= 120 Nm 

[1]
[1]

(c) Taking moments about Spring B,
by the Principle of Moments 
sum of anticlockwise moments = sum of clockwise moments 
T x 0.4 = 200 x 0.6 + 500 x 1.6 
T = 2300 N 

[1]
[1]

(d) Compression = 2300 + 200 + 500
= 3000 N 

[1]
[1]

(e) The perpendicular distance of the woman from Spring B decreases, 
thus the total clockwise moment decreases.
Tension at Spring A decreases.  
Hence compression in Spring B decreases.

[1]
[1]

3 (a) F = pressure x area
F = 1.2 x 106 x 5.0 x10–5

= 60 N 
[1]
[1]

Thus the initial acceleration is the acceleration due to gravity. [1]

(b) Air resistance increases when the parachute is opened, thuhuss aiair r
resistance is more than the weight. [1]

(c) (i) Weight = 60 x 10 = 600 N
From the graph, terminal velocity = 5.0 m/s [[1]

(ii) Air resistance = 720 N
Resultant force = 720 – 600 = 120 N

[1]
[1]

2 (a) 1. Sum of anticlockwkwise moments abouut a pivot is eququaal tto the sum 
of clockwise moments about the same pip vot. 
2. Sum of upward forces must be equal too tthehe sum of f dodownward 
forces.

[1]

[1]

(b) moment = 200 x 0.6
= 120 Nm 

[1]
[1]

(c) Taking moments aboboutut SpS riingng BB,
by ttheh PPririncn iplele oof f MoMomements
susum m ofof anticlolockckwiwisese mmoments = sum of clockwise moments 
T T x x 0.4 == 20200 0 x x 0.0 6 6 + 500 x 1.6 
T T = 23230000 NN  

[1]
[1]

(d) CoCompmpreression = 2300 + 200 + 500
== 3030000  N

[1]
[1]

(e) The perpendicular distance of the woman from Spring B decreases, 
h h l l k i d
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(b) Pressure in oil remains the same.
There is a greater cross-sectional area at the brake pads. 
Thus a larger force will be applied.

[1]
[1]

(c) Bubbles of air are highly compressible. 
Thus some pressure is used to compress the bubbles and the 
pressure is not fully transferred to S.

[1]

[1]

4 (a) Specific heat capacity is defined as the amount of thermal energy 
required to raise the temperature of a unit mass of a substance by 
1 K or 1 °C.

[1]
[1]

(b) The more energetic molecules / molecules with higher kinetic 
energy are able to overcome the attractive forces and escape into 
the atmosphere.  
Leaving behind slower-moving molecules. Thus the average 
kinetic energy of the molecules decreases. 
The liquid will cool down / decrease in temperature. 

[1]

[1]
[1]

(c) Energy lost by metal = mc
= 0.05 x 390 x (20 + 196) 
= 4212 J 
Mass of nitrogen = 4212 / 200 = 21.1 g (3sf)

[1]
[1]

5 (a) The particles oscillate / vibrate as stated or described
perpendicular to the direction of wave motion. 

[1]
[1]

(b) f = v
= 2 / 0.4 
= 5.0 Hz 

[1]
[1]

(c) Period = 1/5 = 0.20 s

[1]

required to raise the temperature of a unit mass of a substance by 
1 K or 1 °C.

[1]
[1]

(b) The more energetic molecules / molecules with higher kikinnetic
energy are able to overcome the attractive forces and d esescacapep iintnto 
the atmosphere.  
Leaving behind slower-moving molecules. Thusus tthehe aveveragee 
kinetic energy of the molecules decreases. 
The liquid will cool down / decrease in teemmpmpmpmppmpmppmpmpmppmpmpmpmpmpmpppmpmpmpmpmpmpmpmpmppppmpmpmmpmmpmpmpmpmpmpppppmpmpmppmppmpmpmpmpmppmppmppmpmpmppppmpmppmpmpmpmpppmpppppmmpmpmpmmmmmmmmmmmmmpmmmmmppmmmmpppppppppppppppppppppppppppppppereerererererererrrererererererererrerrrrererrrrererrrererererrrrerererrerererererererrerreerrrreerereeeeeerrereereeeeeerreeeeeeeeeeerereeeereeeeeerreeeeeeereeeeeeeerrreeerrrrrrrreee atatataatatatatatatatatatatatatatatattaaatatatatatattatattatatatatattatatataaatatattaatttatatatatatttatatatatattttttatatatataatattatattattaattaataaaaaaataaaaaaaaaaaaaaaaaaaaata uruuururururrurrurrururururururuururrrrruruururururrururrrrrururururururrrururuurrruruurururuuuururruurrrruururuuuuururuururururuurururururuuuuurrrruuuuuuuuuuuuuuurruuuuurrrrrrrrrrrreeeee.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee  

[1[ ]

[1]
[1]

(c) Energy lost by metal = mc
= 0.05 x 390 x (20 + 196) 
= 4212 J 
Mass of nitrogen = 4212 / 200 = 21.1 gg (3sf)

[1]
[1]

5 (a) The particles oscillatte e / vivibrbrata e ass sstatateted d oror ddese cribed
perpendicular to the didirerectctioi n ofof wwavave e momotit on. 

[1]
[1]

(b) f = v
= 2 / 0.4 
= 5.0 0 HzHz 

[1]
[1]

(c) PePerir od == 11/5/5 == 00.2.20 0 s

[1]
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6 (a)

[3] 

(b) virtual, upright and magnified [2] for 
3
correct

[1] for 
2
correct

(c) see answer for (a) [2]

7 (a) Y-gain = 5 V/division
Number of divisions of max voltage = 2 
Voltage = 2 x 5 = 10 V 

[1]
[1]

(b) Time base is 2 ms per division.
Count the number of divisions between the two points on the trace. 
Multiply the number of divisions with the time base of the c.r.o., 
which will give the time between the two points.

[1]

[1]

8 (a) (i) A & C: North
B & D: South [1]

(ii) PQ: upward force
RS: downward force
Allow ECF from (a)(i)

[1] 

(b) The split ring commutator reverses the current in the coil for every 
half a turn. 
Hence the force on the left side of the coil will always be upwards 
and the force on the right side of the coil will always be 
downwards, causing the coil to rotate continuously.

[1]

[1]

(b) virtual, upright and magnified [2[2] for 
3
correct

[1] for 
2
correct

(c) see answer for (a) [2]

7 (a) Y-gain = 5 V/divisioonn
Number of divisionss ofof mmaxax vvololtatagege == 2 
Voltage = 2 x 5 = 1010 VV 

[1]
[1]

(b) Timee basasee is 22 mmss peper r didiviv sion.
CoCoununt the nunumbmberer oof f didivisions between the two points on the trace. 
MuM ltipplyly tthehe nnumumber of divisions with the time base of the c.r.o.,
whwhicichh wwillll ggivivee the time between the two points.

[1]

[1]

8 (a) (i) A A & & C: North
B & D: South [1]
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(c) The coil PQRS will alternate its rotation anti-clockwise and 
clockwise continuously. [1]

Section B

9 (a) KE = ½ mv2

= 0.5 x 0.025 x 562

= 39.2 J 
[1]
[1]

(b) (i) a = (v-u)/t
= (0 – 56)/0.02 
= –2800 m/s2

Deceleration = 2800 m/s2

[1]

[1]

(ii) F = ma
= 0.025 x 2800 
= 70 N 

[1]
[1]

(c) work done = F x d
= 70 x 0.12 
= 8.4 J 

[1]
[1]

(d) By the Principle of Conservation of Energy
KE = W + GPE
39.2 = 8.4 + GPE
GPE = 30.8 J = mgh
h = (30.8) / (0.025+8.0)(10) 
= 0.384 m (theoretical value)

[1]

[1]

10 (a) (i) By stepping up the voltage, heat dissipated in the cables will reduce 
and efficiency of transmission is improved. [1]

(ii) Current = Power / Voltage
= 20 x 106 / 120 x 103

= 167 A (3sf)
[1]
[1]

(iii) Resistance of cable (50 km) = 50 x 0.5 
Power lost = I2R 
= 1672 x 25 
= 697 kW (3sf)

[1]

[1]

(b) (i) R = V / I
= (230 / 26) x 4 

(3sf)
[1]
[1]

(ii) Power dissipated in four resistors = current x voltage
= 26 x 230 
= 5.98 kW [1]

(b) (i) a = (v-u)/t
= (0 – 56)/0.02 
= –2800 m/s2

Deceleration = 2800 m/s2

[1]

[1]

(ii) F = ma
= 0.025 x 2800 
= 70 N 

[1[ ]
[[1]

(c) work done = F x d
= 70 x 0.12 
= 8.4 J 

[1]
[1]

(d) By the Principle of Conservation of Eneergy
KE = W + GPE
39.2 = 8.4 + GPE
GPE = 30.8 J = mghh
h = (30.8) / (0.025+8.8.0)0)(1(10)0) 
= 0.384 m (theoreticcala  valueue))

[1]

[1]

10 (a) (i) By sstet ppppining upp tthehe vvololtatageg , heat dissipated in the cables will reduce
anand d efeffificiencycy oof f trtranansmsmission is improved. [1]

(ii)i) CuC rrenent == PoPowewer / Voltage
= 2020 xx 110066 // 120 x 103

== 161677 AA (3sf)
[1]
[1]

(iii) ReR sistance of cable (50 km) = 50 x 0.5 
Power lost = I2R 

1672 25

[1]
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Total cost = 5.98 x 5 x 4 x $0.30 
= $35.88 [1]

(iii) Much lesser current will be drawn out and the four heating 
elements will not be able to work to its maximum power. 
More time is used to cook the food. [1]

EITHER

11 (a) (i) a = 
2

4055

= 7.5 m/s2
[1]
[1]

(ii) F = ma
= 180 x 7.5 
= 1350 N 

[1]
[1]

(b) 80 m/s [1]

(c) (i) t = 0 to 2 s: constant acceleration
t = 2 to 8 s: decreasing acceleration
t = 8 to 12 s: zero acceleration

[1]
[1]
[1]

(ii) The air resistance increases as speed increases,
(or: resultant force decreases as speed increases) 
until air resistance is equal to the driving force.
(or: resultant force is zero) 

[1]

[1]

11 (a) (i) a = 
2

4055

= 7.5 m/s2
[1]
[1]

(ii) F = ma
= 180 x 7.5 
= 1350 N

[1]
[1]

(b) 80 m/s [1]

(c) (i) t = 0 to 2 s: constant acceleration
t = 2 to 8 s: decreasiingn  acceleration
t = 8 to 12 s: zero acceleration

[1]
[1]
[1]

(ii) The air resistance incncreaseses aas speed inincrcreaeaseses,s
(or: resultant force ddece reeasaseses as spspeeeed d inincrcreaeases s) 
until air resistance is s eqequaual l to thehe ddririvivingng fforce.
(or: resultant force is s zezero) ) 

[1]

[1]
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OR

11 (a) Resistance = 2 + 

4
1

13
1

1
[1]

[1]

(b) p.d. across PR = 10 ÷ 2 = 5 V
p.d. across QR = ¼ x 5 = 1.25 V

[1]
[1]

(c) (i) An electric current is the rate of flow of electric charge. [1]

(ii) Q = It = (V / R) x t
= (10 / 4) x (3 x 60)
= 450 C

[1]
[1]

(d) In a dark room, the resistance of LDR increases.
Both the potential difference across the light bulb and current
flowing through the light bulb increases.
Hence power dissipated by light bulb, given by P = VI increases
and the light bulb becomes brighter.

[1]

[1]

[1]

OR

11 (a) Resistance = 2 + 

4
1

13
1

1
[1]

[1]

(b) p.d. across PR = 10 ÷ 2 = 5 V
p.d. across QR = ¼ x 5 = 1.25 V

[1]
[1]

(c) (i) An electric current is the rate of flow of electric chharargege. [1]

(ii) Q = It = (V / R) x t
= (10 / 4) x (3 x 60))
= 450 C

[1]
[1]

(d) In a dark room, thehe rrese istaancnce e ofof LLDRD  increases.
Both the potentiall ddififfef rerencncee acacroross the light bulb and current
flowing through h ththe lilighg t t bubulblb incncreases.
HeH ncncee popower didissssipipatated by light bulb, given by P = VI increases
annd d ththe lighght t bubulbb bbececoomes brighter.

[1]

[1]

[1]
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BBSS / 2017 / O-Level Prelim / Sec 4E / Physics (5059) / P1

Apply past knowledge to new situations            2 

1 The diagram shows part of a vernier calipers. 

What is the reading shown on the vernier calipers?

A 6.50 cm B 6.55 cm C 7.00 cm D 7.45 cm

2 A micrometer screw gauge is used to  
measure the diameter of a wire.

The scale of the micrometer screw gauge 
is shown on the right.

What is the diameter of the wire?

A 2.56 mm  
B 2.59 mm
C 5.06 mm  
D 5.09 mm

3 A simple pendulum has a period of 2.0 s.
A stopwatch is started when the pendulum is vertical and moving to the right, as shown below. 

  

Which diagram below shows the position and the direction of the pendulum 3.0 s later?  
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4 A stone is dropped from rest and falls freely from the top of a tall building.
Taking g, the acceleration of free fall near the surface of Earth, to be 10 m/s2, the ratio 

“distance fallen in first 1.0 s : distance fallen in first 2.0 s” 

should be __________.

A 1 : 4
B 1 : 2
C 2 : 1
D 4 : 1

5 An object is falling under gravity with terminal velocity.
Which statement below is correct?

A The air resistance acting against the object at this instant is negligible.
B The object falls with zero acceleration at this instant.
C The object slowed down before it achieves terminal velocity.
D No force acts on the object at this instant.

6 Two forces F1 and F2 act on an object O in the directions shown.

What is the direction of the resultant force?
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7 A wooden box of mass 2.0 kg is pushed horizontally across a table.

If the acceleration of the block is 0.40 m/s2 and the frictional force acting against the block’s
motion is 20 N, then the magnitude of the pushing force is _________.

A 0.80 N 
B 19.2 N 
C 20 N 
D 20.8 N 

8 Paper is sold in packets labelled 80 g/m2. A sheet of this paper of area 10 000 cm2 has a mass 
of 80 g.
The thickness of each sheet is 0.11 mm.
What is the density of the paper? 

A 0.073 g/cm3  
B 0.088 g/cm3  
C 0.73 g/cm3  
D 0.88 g/cm3

9 A uniform rectangular block JKLM of height h and
diagonal d rests on the ground as shown on the right.

Which diagram below shows the easiest way for  
a force F to topple the block?
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10 The diagram below shows two identical containers containing liquid P and liquid Q. 
  

Water spurts out to the same horizontal distance d when the depth of liquid P is 15 cm and the 
depth of liquid Q is 20 cm.

The density of liquid P is 2.00 g/cm3. 

What is the density of liquid Q in g/cm3? 

A 0.67
B 1.30
C 1.50
D 2.70

11 The diagram on the right shows a mercury barometer. 
Some liquid less dense than mercury exists above the  

 mercury column. 

This liquid does not mix with mercury.

Given that: 

 atmospheric pressure = 76 cmHg
density of liquid = 1200 kg/m3

density of mercury = 13600 kg/m3

What is the height X of the liquid column?

A 2.0 cm
B 22.7 cm
C 26.0 cm
D 76.0 cm      
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12 The diagram below shows a water manometer connected to a gas supply.
  

The water in the manometer is then replaced by cooking oil, which is less dense than water.
Which diagram shows the cooking oil levels when the manometer is connected to the same
gas supply?

13 A box of mass 500 grams is lifted diagonally from point A to point B as shown.

Given that the acceleration of free fall is 10 m/s2, what is the gravitational potential energy 
gained by the box?

A 20 J 
B 25 J
C 20000 J  
D 25000 J

5.0 m
4.0 m

3.0 m A

B

Initial position of box

Final position of box
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14 A stone is dropped from a cliff. After some time, the stone falls at constant velocity.
Which of the following shows the overall energy change of the stone when it is falling at constant 
velocity?

A chemical potential energy to kinetic energy  
B chemical potential energy to thermal energy
C gravitational potential energy to kinetic energy
D gravitational potential energy to thermal energy

15 A car, of mass 1000 kg, is slowly going down a steep hill. The brakes fail and the driver uses a 
horizontal sand-filled safety road at the bottom of the hill to stop the car.
The car enters the sand at a speed of 10 m/s and is subjected to a stopping force of 2500 N.
How far does the car travel before coming to rest?

A 2.0 m
B 4.0 m
C 20 m
D 40 m

16 A 100 W spotlight has an efficiency of 40%. How much light energy can the spotlight produce in 
 one hour?

A 144 kJ
B 216 kJ
C 360 kJ
D 600 kJ

17 An illuminated smoke particle, suspended in air, is viewed with a microscope.
It is seen to move randomly as shown below.

What does the motion of smoke particle tell us about the molecular movement of air
molecules?

A air molecules are in continuous motion
B air molecules move in clusters
C air molecules move just as fast as smoke particles
D air molecules have the same amount of average kinetic energy at different temperatures

Illuminated smoke particle
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18 A fixed mass of gas is sealed in a container of fixed volume. 
If the gas is heated, which of the following quantities will increase?

 (I) average speed of the gas molecules
(II) average frequency of collision between gas molecules and container walls

 (III) average distance between the molecules

A (I) only
B (I) and (II) only
C (I) and (III) only
D (I), (II) and (III)

19 Gas inside a cylinder is heated slowly to a higher temperature. The pressure inside the cylinder 
remains constant as the piston moves outwards.

How do the speed of the gas molecules and their rate of collision with the piston compare with 
their initial values at the lower temperature?

speed of molecules rate of collision
A greater same
B greater greater
C greater reduced
D same greater

20 The lengths of mercury thread in a uniform tube above the bulb of a mercury-in-glass 
thermometer are as follows:

20 mm when the bulb is in melting ice
120 mm when the bulb is in steam above boiling water
40 mm when the bulb is in sea water

What is the approximate temperature of sea water?

A 20 C B 33 C C 40 C D 80 C 

21 Which of the following sentence about internal energy is correct?

A When water at 100 C boils to become steam at 100 C, its internal kinetic energy increases.
B When water is heated such that its temperature rises from 30 C to 80 C, its internal 

  potential energy increases. 
C The internal energy is a measure of the total kinetic and potential energies of the molecules 

  in the body.
D Two substances at the same temperature must have the same amount of internal energy.
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22 A 5.0 g bullet travelling at 400 m/s penetrates a copper block of mass 2.0 kg. Assume that there 
is no loss of thermal energy to the surroundings and that all the thermal energy generated during 
the penetration was absorbed by the copper block, what is the increase in temperature of the 
copper block after the bullet has stopped?
(Specific heat capacity of copper = 400 Jkg-1K-1)

A 0.50 C 
B 5.0 C 
C 50 C 
D 500 C 

23 The displacement-time graph below illustrates the motion of a wave.  

Given that the wavelength of the wave is 10 cm, the speed of this wave is ________.

A 0.050 m/s  
B 0.20 m/s  
C 5.0 m/s  
D 20 m/s

24 A pebble is dropped into still water so that circular wavefronts are seen to travel outwards 
with a speed of v.

If the wavelength is , what is the time taken for the wave to travel from P to Q?
A  / (2v)  
B  / v
C 3 / (2v)  
D 2  / v
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25 Diagram 1 shows a convex lens being used to view some small print on a page of a book. 
Diagram 2 shows the small print without the convex lens.

Diagram 1 Diagram 2

Which of the following statements is incorrect? 

A The image of the small print is real.
B The image distance is longer than the object distance.
C The object distance is shorter than the focal length of the lens.
D The small print and its image are on the same side of the lens.

26 Different types of electromagnetic radiation have different uses.
Which common use of electromagnetic radiation listed below are incorrect? 

 (I) X-rays are used for pre-natal scanning of the foetus
(II) infra-red radiation are used in sunbeds
(III) microwaves are used in wireless telecommunication

A (I) and (II) only
B (II) and (III) only
C (I) and (III) only
D (I), (II) and (III)
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27 Compressions and rarefactions are sent out from a loudspeaker cone as it vibrates horizontally.
The frequency of vibration is 50 Hz.

A compression is at point P. How much time elapses before the next rarefaction arrives at P? 

A 0.010 s B 0.020 s C 25 s D 50 s

28 The diagrams show oscilloscope traces of sounds picked up by microphones. 
The oscilloscope controls are set in the same setting for all the traces.
Which trace shows the sound that is both soft and low-pitched?

29 A positively charged rod is held close to an earthed metal sphere.

Which of the following describes the charge on the metal sphere?

 A It is negative because electrons are attracted towards the rod.
 B It is negative because protons are repelled by the rod.
 C It is neutral because it is earthed.

D It is neutral because electrons are attracted towards the rod and protons are repelled.
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30 The diagram below shows a light spherical conductor X that is positively charged and
suspended in between two insulated copper spheres, P and Q, which are connected to an extra 
high tension (E.H.T.) supply. 
(NOTE: extra high tension supply = high voltage supply)

When the switch is closed, conductor X will __________.

A move to P and stay attached to P
B move to P and then oscillate between Q and P
C move to Q and stay attached to Q
D move to Q and then oscillate between P and Q

31 In a given circuit, the current is 0.32 A. If the charge of an electron is 1.6 × 10-19 C, how many 
electrons will flow past a fixed point in the circuit in 1 second?

A 1 × 1018  
B 2 × 1018  
C 5 × 1018  
D 8 × 1018

32 In the circuit below, 9.0 J of energy is supplied by a battery when 3.0 C of charge passes 
through it.

Which of the following statements is true?

A The current flowing through the circuit is 3.0 A. 
B The electromotive force (e.m.f.) of the battery is 3.0 V.
C The e.m.f. of the battery is 27 V.
D The resistance of the resistor is 0.33 . 
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33 A resistor X with resistance R is made from a length L of resistance wire with a cross-sectional 
area A. It is connected to a simple electrical circuit and the voltmeter and ammeter readings are 
recorded.

A second resistor Y is made from wire of the same material as X.
It has length 2L and cross-sectional area A, and it is connected in parallel to wire X. 
Which of the following correctly describes the readings observed from the voltmeter and 
ammeter?

ammeter reading voltmeter reading

A decrease decrease

B decrease no change

C increase decrease

D increase no change

34 In the circuit shown, R1 and R2 are identical resistors.

Which of the following changes to the electrical components X and Y will increase the reading of 
the ammeter by the greatest amount?

Component X Component Y
A immerse completely in cold water decrease the light intensity on Y
B immerse completely in cold water increase the light intensity on Y
C immerse completely in hot water decrease the light intensity on Y
D immerse completely in hot water increase the light intensity on Y
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35 A combined bathroom unit of a heater and a lamp is controlled by one switch. The unit contains 
a 2 kW heater and a 100 W lamp. 
In one week, the lamp uses 1 kWh of electrical energy.
How much electrical energy is used by the heater alone?

A 2.0 kWh  
B 4.0 kWh  
C 10 kWh  
D 20 kWh

36 A long flexible wire is wrapped around two wooden pegs. 
A large current is passed in the direction shown.
In which two pairs do the lengths of wire attract 
each other?

first pair second pair

A J and K K and M

B J and K L and M

C J and L K and M

D J and L L and M

37 What is the part of a simple d.c. motor that reverses the direction of electric current through the
coil every half-cycle?

A the armature
B the carbon brushes
C the commutator
D the slip rings

 

wooden pegs
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38 A bar magnet approaches a coil of wire PQ as shown below. The coil PQ is connected to a 
sensitive centre-zero ammeter.
As the N-pole of the magnet approaches end Q of the coil, the pointer of the sensitive centre-
zero ammeter deflects momentarily to the right.
The N-pole of the magnet is then pulled towards the right, away from end Q of the coil, at a 
faster speed.

What would be observed on the pointer of centre-zero ammeter?

A It deflects to the left momentarily by a larger deflection.
B It deflects to the left momentarily by a smaller deflection.
C It deflects to the right momentarily by a larger deflection.
D It deflects to the right momentarily by a smaller deflection.

39 A transformer consists of a coil of 1200 turns and another coil, with a total of 120 turns, which 
can be tapped at various places.

 A 20 V, 24 W lamp is to be lit normally.
Between which two terminals should you connect the lamp? 

A Terminals R and S  
B Terminals R and T
C Terminals R and U  
D Terminals S and U   
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40 Diagram 1 shows the oscilloscope trace produced by an input of voltage 2.0 V and frequency 
50 Hz.
Without changing the input, the Y-gain and time base of the oscilloscope are then adjusted and 
the waveform as shown in Diagram 2 is then obtained.

Diagram 1 Diagram 2

Which adjustments were made to the Y-gain and time base that resulted in the waveform as 
shown in Diagram 2 to be displayed?

Y-Gain Time base

A 1.0 V / division 5.0 ms / division

B 1.0 V / division 10 ms / division

C 2.0 V / division 5.0 ms / division

D 2.0 V / division 10 ms / division

*** END OF PAPER ***
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Section A
Answer all the questions in this section.

1 Fig. 1.1 shows the horizontal forces acting on a car moving on a straight level road.
You may assume that the friction between the car and the road is constant.

Fig. 1.1

Fig. 1.2 shows the speed-time graph for the first 24 s of the motion of the car along the 
straight level road.

Fig. 1.2

g
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(a) Determine the acceleration of the car during the first 8 s.

acceleration = ……………….. [1] 

(b) Determine the distance travelled by the car in the first 6 s.

distance travelled = ……………….. [1] 

(c) Use Newton’s laws to explain why the acceleration of the car decreases to zero
  eventually. 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  …………………………………………………………………………………………………... [3]

(d) In the axes below, sketch the distance-time graph of the car for the first 24 s. 
  You do not need to give any details on both axes.     [2]

distance

time
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2 In a space mission to the Moon, a spacecraft enters the Moon’s gravitational field and 
descends towards the Moon’s surface. Halfway through the descent, a piece of equipment 
became detached from the spacecraft and descends towards the Moon’s surface on its own.
There is no atmosphere present on the Moon, and the gravitational field strength of the   
Moon is one-sixth of that on Earth.

(a) Define the terms (i) gravitational field and (ii) gravitational field strength. 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  ……………………………………………………………………………………………………… 

  …………………………………………………………………………………………………... [2]

(b) Which acceleration-time graph below – (I), (II), (III) and (IV) – best represents the motion 
  of the spacecraft and the detached piece of equipment?

   

  Spacecraft    : acceleration-time graph ……….    [1]

  Detached equipment  : acceleration-time graph ……….   [1]

3 Fig. 3.1 shows a firefighter of total weight 840 N in equilibrium at the top of a ladder that is
pivoted at point P. 

  

Question continues on next page…

acceleration / ms-2

time / s

(I)
(II)

(III)

(IV)

Fig. 3.1
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The ladder leans towards a burning building at an angle such that the centre of gravity C
of the firefighter is 12 m above and 5.0 m to the right of P. The firefighter holds a hose that
directs a high-speed jet of water horizontally into a burning building.

(a) Calculate the moment M of the firefighter’s weight about P.

moment M = ……………….. [2]

(b) The jet of water causes a horizontal force R on the firefighter that acts towards the left,
  through C. This opposes the turning effect of his weight. Calculate the magnitude of 
  force R that, on its own, ensures that M is exactly cancelled.

force R = ……………….. [2]

(c) Suggest a third force that has a clockwise turning effect about P on the ladder.

  …………………………………………………………………………………………………... [1]
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4 500 g of water at a temperature of 16°C enters an ice-making machine and emerges as 
ice cubes at a temperature of –5°C. The freezing point of water is 0°C. Given that:

specific heat capacity of water   = 4.2 J/(g°C)
specific latent heat of fusion of water   = 336 J/g
specific latent heat of vaporization of water = 2260 J/g
specific heat capacity of ice    = 2.1 J/(g°C)

  Calculate the thermal energy removed from
(a) the water during freezing, 

thermal energy = ……………….. [2]

(b) the frozen water as it cools further.

thermal energy = ……………….. [2]

(c) Using ideas about molecules, suggest why more energy is needed to change water into 
  steam than to change the same mass of water into ice.      

  .............................................................................................................................................

  ........................................................................................................................................ [1]
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5 In cold countries, people wear coats that are designed to reduce the rate at which thermal 
energy is lost from their bodies.
The material for some coats is made from a layer of thin strips of silver-coloured plastic 
between two layers of fabric, as shown in Fig. 5.1.

Fig. 5.1

The plastic strips trap small pockets of air between them.
Explain why the layer of silver-coloured plastic strips reduces loss of thermal energy by

(a) conduction, 

  ………………………………………………………………………………………......................

  ………………………………………………………………………………………...................... 

  …………………………………………………………………………………………………........

  …………………………………………………………………………………………………... [2]

(b) convection, 

  ………………………………………………………………………………………......................

  …………………………………………………………………………………………………... [1]

(c) radiation.

  ………………………………………………………………………………………......................

  …………………………………………………………………………………………………... [1]
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6 Fig. 6.1 shows a ray of light passing through a semi-circular plastic block. 
Q is the centre of the straight side of the block.

(a) State the value of the critical angle in the plastic.
critical angle = ……………….. [1]

(b) Define what is meant by critical angle. 

  ............................................................................................................................................. 

  ............................................................................................................................................. 

  ........................................................................................................................................ [1] 

(c) Calculate the refractive index of the plastic.

refractive index = ……………….. [2]

(d) Another semi-circular block of identical dimensions as that shown in Fig. 6.1 is made of 
  diamond. 
  Diamond has a refractive index of 2.13. 
  Suggest why more internal reflections occur inside this semi-circular diamond block than 
  inside the piece of semi-circular plastic block shown in Fig. 6.1.

  .............................................................................................................................................

  .............................................................................................................................................

  .............................................................................................................................................

  .............................................................................................................................................

  .............................................................................................................................................

  ........................................................................................................................................ [3]

Fig. 6.1
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7 Fig. 7.1 shows how ultrasound is used to produce an image of the heart.

Fig. 7.1
(a) Define ultrasound. 

  .............................................................................................................................................

  ........................................................................................................................................ [1]

(b) The ultrasound has a wavelength of 1.2 mm. The speed of the ultrasound in the  
  human body is 1500 m/s.
  Calculate the frequency of the ultrasound.

frequency = ………………………………… [2]

(c) Explain how the vibrations of the transmitter produce waves of ultrasound between the 
  transmitter and the heart.

  ..........................................................................................................................................

  ..........................................................................................................................................

  ...................................................................................................................................... [2]
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8 Fig. 8.1 shows a mains extension lead. The six sockets allow several electrical 
appliances to be connected to the mains supply through one cable.
The cable connects the sockets to the mains supply.

(a) Explain why such a mains extension lead may pose an electrical hazard in the house.

   …………………………………………………………………………………………………........

 …………………………………………………………………………………………………........ 

   …………………………………………………………………………………………………... [2]

Fig. 8.2 shows the wiring inside the mains plug of an electric kettle that is plugged into the 
extension lead.

  

(b) State two mistakes in the wiring of the plug.

   1. …………………………………………………………………………………………………. 

    …………………………………………………………………………………………………. 

   2. …………………………………………………………………………………………………. 

    …………………………………………………………………………………………………. 
[2]

(c) Explain why it is dangerous to handle the plug with wet hands.

   …………………………………………………………………………………………………........

 …………………………………………………………………………………………………........ 

   …………………………………………………………………………………………………... [2]

Fig. 8.1

Fig. 8.2
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9 Fig. 9.1 shows a magnet, two compasses and two steel nails J and K.  
For this question, you may ignore any effects due to the Earth’s magnetic field.

Fig. 9.1
(a) On Fig. 9.1, draw an arrow in each compass to show the direction of the magnetic field 

of the magnet at the two positions.       [1] 

(b) When nail J is brought near the magnet, it is attracted to the magnet.
  Explain why this attraction occurs.

   …………………………………………………………………………………………………........

 …………………………………………………………………………………………………........ 

   …………………………………………………………………………………………………... [2]

(c) When the magnet is removed, the nails are still magnetised.
  (i) Describe how to test whether the nails are still magnetised when they are away from 
   the magnet.      

    …………………………………………………………………………………………………. 

    ……………………………………………………………………………………………... [1]

  (ii) Describe, with the aid of a labelled diagram, how the nails are demagnetised.  

    …………………………………………………………………………………………………. 

    …………………………………………………………………………………………………. 

    …………………………………………………………………………………………………. 

    ……………………………………………………………………………………………... [3] 

J K
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Fig. 10.1 Fig. 10.2
(Image from Google)

Section B
Answer all the questions in this section. 

Answer only one of the two alternative questions in Question 12. 

10 In an experiment to investigate Bernoulli’s Principle on a wing of an aircraft, the effects of air 
velocity and pressure are recorded as the aircraft moves through air. 

Fig. 10.1 shows how the air flow passes the wing. The velocity of air above the wing is 
higher than the velocity of air below the wing. 

The pressure and velocity data of the aircraft and air (above and below the wing) are 
recorded in Fig. 10.3. 

Bernoulli’s Principle explains why there is a pressure difference above and below the wings 
 (see Fig. 10.2), which produces lift. 

Lift is an upward force produced on the wings of an aircraft, allowing it to take off from a 
runway. 

Fig. 10.3 

Question continues on next page…

Aircraft Speed 
/ ms-1 30.0 40.0 50.0 60.0 70.0 80.0

Above
both

wings 

Air Velocity 
/ ms-1 36.0 48.0 60.0 72.0 84.0 96.0

Air Pressure
/ Pa 551 980 1531 2205 3001 3920

Below 
both

wings 
Air Velocity 

/ ms-1 30.0 40.0 50.0 60.0 70.0 80.0

Air Pressure
/ Pa 794 1411 2205 3175 4322 5645
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(a) Based on the data provided above, state the relationship between the speed of the   
  aircraft and the air pressure difference above and below the wing.   

  …………………………………………………………………………………………………... [1]

(b) Bernoulli’s Principle is essential for the production of the lift force.  
  Based on Fig. 10.3, explain how the lift force is produced and how this force is able to 
  cause the aircraft to take off.

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………... [3] 

(c) Given that the area of the underside (bottom) of all wings of the aircraft is 25 m2,
  determine the lift force produced when the aircraft is moving at 30 m/s. 

lift force = ……………….. [2] 

(d) Given that the weight of the aircraft is 25 kN, estimate the speed of the aircraft 
  necessary for it to take off from a runway.

speed = ……………….. [2] 

Question continues on next page…
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(e) Before platform doors were installed on all above-ground MRT stations in Singapore, all 
commuters waiting for trains at such MRT stations are told to stand behind the yellow 
line for their own safety (see Fig. 10.4)

(Reference: http://i.colnect.net/f/1467/907/Stand-behind-yellow-line.jpg) 

   By referring to your responses to the earlier parts of the question, explain why it is 
dangerous for commuters to stand on the yellow line, or too close to the rail tracks, when 

  a train is entering the MRT station.    

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………........  

  …………………………………………………………………………………………………... [2] 

Yellow Line

Fig. 10.4

Please stand behind 
the yellow line
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11 Fig. 11.1 shows the top view of a simple physics demonstration, which comprises of 
a plotting compass being placed above a copper wire. 

When there is no current flowing through the wire, the plotting compass points towards the 
North.

A large direct current then flows through the wire from point J to point K. 

Fig. 11.1

(a) (i) State what happens to the compass needle.

   …………………………………………...………………………………………………. [1]

  
  (ii) State what happens to the compass needle if the compass were placed under the 
   wire.

    …………………………………………………...………………………………………. [1]

  (iii) State and explain what is observed if there were a 50 Hz alternating current flowing 
   through the wire.

    ………………………………………………………………………………………………. 

   ………………………………………………………………………………………………. 

   …………………………………………………………………………………………… [2]

Question continues on next page…
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(b) Fig. 11.2 shows a coil in a magnetic field. The coil is able to rotate about the axis.
  The ends X and Y of the coil are connected directly to a d.c. power supply. 
  The arrows on the sides of the coil show the direction of the current in the coil.

Fig. 11.2

  (i) On Fig. 11.2, draw arrows to show the directions of the forces acting on the sides 
   of the coil.          [1]

  (ii) Explain why the forces act on the sides of the coil.    

    ……………………………………….………………………………………………………… 

    ……………………………………….………………………………………………………… 

    ………………………………………………………………………………………………… 

    ……………………………………….………………………………………………………… 

    ………………………………………………………………………………………………… 

    …………………………………………………………………………………………...… [3]

  
  (iii) An observer (not shown in Fig. 11.2) looks at the coil while standing at point X.
   Describe the motion of the coil as viewed by the observer.  

    ……………………………………….………………………………………………………… 

    ……………………………………….………………………………………………………… 

    ………………………………………………………………………………………………… 

    …………………………………………………………………………………………...… [2]
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12 EITHER
(a) Fig. 12.1 shows a variable potential divider (potentiometer), a power supply and a lamp.

Fig. 12.1

  (i) On Fig. 12.1,

   1. mark with a letter X the position of an ammeter to measure the current in the 
    lamp,
   2. add a voltmeter to measure the potential difference (p.d.) across the lamp. [2]

  (ii) The sliding contact S moves from P to Q. Describe what happens to the brightness 
   of the lamp.

   ……………………………………………………………………………………………... [1]

(b) The lamp is marked 12 V, 200 mA.
  When the potential difference across the lamp is in the range 0 to 1.0 V, the resistance 
  of the lamp has a constant value of 11 . 

  (i) Calculate the current in the lamp when the potential difference across it is 1.0 V.

current = ………………………… [2]

  (ii) Calculate the power dissipated by the lamp when the potential difference across it is 
1.0 V

power = ………………………… [2]
Question continues on next page…
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  (iii) On Fig. 12.2, sketch a graph to show how the current in the lamp changes with 
   the p.d. across it.          [3]

Fig. 12.2
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12 OR
(a) Fig. 12.3 shows a device used to measure the flow of air. The turbine is made to 

  rotate by the air that flows through it. 

  When viewed from X, the turbine is rotating in an anticlockwise direction.

  The rim of the turbine contains small magnets.

  When a small magnet goes near and then away from the coil (wound on a soft-iron 
  core), a trace (which looks like a sine curve) is formed on the graph of induced e.m.f. 
  against time (see Fig. 12.4). This trace is due to an alternating e.m.f. being induced 
  in the coil.

  

Fig. 12.3

  (i) Explain why an alternating e.m.f. is induced in the coil.     

   ……………………………………………………………………………………………........  

   ……………………………………………………………………………………………........  

   ……………………………………………………………………………………………........  

   ……………………………………………………………………………………………........  

   ……………………………………………………………………………………………........  

   ……………………………………………………………………………………………........  

   ……………………………………………………………………………………………... [3]

Question continues on next page…
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  (ii) The traces (two separate sine curves) on Fig. 12.4 show how the induced e.m.f. 
   varies with time when the turbine rotates at a steady speed.

Fig. 12.4

   The turbine now rotates twice as fast.

   Draw on Fig. 12.4 the new traces to show how the induced e.m.f. varies with time.
               [3]

(b) Fig. 12.5 shows high voltage cables used to transmit electrical energy.

Fig. 12.5

  (i) State the purpose of transformer B.

   ……………………………………………………………………………………………... [1]
  
  (ii) Explain why high voltages are used to transmit electrical power.

   …………………………………………………………………………………………………. 

   ……………………………………………………………………………………………... [1]

Question continues on next page…
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(iii) Fig. 12.6 shows how the loss of thermal energy from a cable varies with the 
  thickness of the cable.

Fig. 12.6

   Explain why the loss of thermal energy is less if the cable is thicker.

   …………………………………………………………………………………………………. 

   …………………………………………………………………………………………………. 

   …………………………………………………………………………………………………. 

   ……………………………………………………………………………………………... [2] 

*** END OF PAPER ***
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1 

2017 BBSS SEC 4E PHYSICS (5059) O PRELIM EXAM
MARK SCHEME (FOR TEACHERS ONLY)

PAPER 2: (W = working), (C/F = concept / formula), (A & U = answer & unit)

Penalize 1 mark per question for no / wrong unit.
Penalize 1 mark per question for failure to show concept / formula clearly and explicitly at the beginning
of each mathematical working.
Mark for 2 / 3 s.f. in Q10(c) only.

Q Suggested Answer Remarks
1(a) When t = 8s, v = 12.8 m/s

acceleration = gradient of v-t graph
= (12.8 – 0) / (8 – 0) = 1.6 m/s2

[1]:
W, C/F, A & U

1(b) When t = 6s, v = 9.6 m/s
Distance = area under v-t graph (1st 6 s)

= ½(6)(9.6) = 28.8 m

[1]: 
W, C/F, A & U

1(c) Constant engine thrust & increasing air resistance leads to
decreasing net force acting on car (and acceleration decreases).
Eventually, engine thrust and air resistance are equal in magnitude and
opposite in direction / balanced, leads to zero net force (and zero acceleration)

[1]
[1]

[1]
1(d) Curve of positive increasing gradient

Straight line of positive gradient
[1]
[1]

2(a) (i) Gravitational field: region in which a mass experiences a gravitational force.
(ii) Gravitational field strength: gravitational force acting on unit mass (of body).

[1]
[1]

2(b) Spacecraft : graph (II)
Equipment : graph (II)

[1]
[1]

3(a) Moments (M) = F × d = (840N)(5.0m) 
= 4200 Nm

[1]: W & C/F
[1]: A & U

3(b) Apply principle of moments about P:
(R)(12) = (840)(5.0)
Force R = 350 N

[1]: W & C/F
[1]: A & U

3(c) weight of ladder / hose / fire engine [1]
4(a) Q = mlf = (500)(336) 

= 168 000 J
[1]: W & C/F
[1]: A & U

4(b) = (500)(2.1)(5 – 0) 
= 5250 J

[1]: W & C/F
[1]: A & U

4(c) Any one of the following: 
More energy needed to completely break intermolecular forces (during vaporization) 
than to strengthen it (during freezing) / incomplete breaking of intermolecular forces 
during melting but complete breaking of such forces during boiling / work is done to 
push back atmosphere during boiling but not so during melting [1]

5(a) Fabric and plastic are good thermal insulators.
Trapped air (between fabric) is a good thermal insulator.

[1]
[1]

5(b) Trapped air prevents formation of convection currents [1]
5(c) Silver-coloured plastic are good reflectors of radiant heat (reflects radiant heat back 

to the human body) [1]
6(a) 46 [1]
6(b) Angle of incidence in optically denser medium where the corresponding angle of 

refraction in optically less dense medium is 90 . [1]
6(c) sin c = 1/n

sin 46 = 1/n n = 1.39 (to 3 s.f.) or 1.4 (to 2 s.f.)
[1]: W & C/F
[1]: A & U

6(d) Critical angle for diamond = sin-1(1/n) = sin-1(1/2.13) = 28 (to 2 s.f.)
Critical angle for diamond < critical angle for plastic (46  – allow for ecf)
Higher chance of incident light ray in diamond (with an incident angle above
28 ) to undergo internal reflection in diamond than in plastic.

[1]
[1]

[1]
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When t = 6s, v = 9.6 m/s
Distance = area under v-t graph (1st 6 s)

= ½(6)(9.6) = 28.8 m

[1]: 
W, C/F, 

Constant engine thrust & increasing air resistance leads to
decreasing net force acting on car (and acceleration decreases).
Eventually, engine thrust and air resistance are equal in mamamamamamagngngngngngnititudududddude ee e e e and
opposite in direction / balanced, leads to zero net force (and zzzzzzererererererooooo o acacacacacaccccccec leraaaaaatitititititionononononon))))))

[1]
[1]

[[1[[[[ ]
Curve of positive increasing gradient
Straight line of positive gradient

[1]
[1]

(i) Gravitational field: region in which a mass experiencessssss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggggrararararararararararararararararrarrararararararrraarararrrrraraarrrararrarrraararararrarararararraraaaarrrrraaaaaarraraaaaaaraaaaraaaaaaraaaararaaaarrarraraaaavvivivivvivivivivivivivvivivivivvivivivvvvivvvivvivivivivivvvvvivvvivvvvivvvvvivivvviiiviiiivivvvvvvvivivvv tatatattatatataatatatatatatataatatatatatattatataatatataatatatatatatatatatatataatataattatatattataataataatatatattataattaatatataaatatatataataaaataataataaaaaataaaaaataaaaaaaaaaaaaaaaaaaaaaaaaattittittittitttttttttttiiiitttttitiitttititiititiiittttititititttitttttttititittttttttitttttttitttttttiiitioooooonononononoonoooonoooooooooononoooooononoononoooonoooooooooooonoooonooooooooooooooooooooooooooooooooooooonoooonnalalalalalalaaaaa  force.
(ii) Gravitational field strength: gravitational force actingggggggg ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooonnnnn nnnnnnn nnnnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnnnnnnnn nnnnnnnnn ununununununununununununuunununuunununnuuunununununuuuuunununuuuunuuunuunuununuununununununuunnnnunuunnnnnnnnnnnnnnnnnnnnitititiitititititititittititititiititttttitttttititiitittittttittiiititittittitiiiitititiiitiittiiiiiiititiititiiitiiiitiittttttttittittitttiitiiitttiiti mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmasasasaasasasasaasaasasasasasasasasasaasasaasaaasaasasasasasasasaasaaasasssssaaaaaaasasssasaaaasssasasaaaaasassasasassasaaassssssassasasassaaaaaasasssasaaaaaasaasaaaaaaaaaaaaaaaaaasasssssssssssssssssssssssssss (((((o(o(oo(o(((oooo(((o((oo(ooooffffff bobobobobobodydydydydydy)))))).

[1]
[1]

Spacecraft : graph (II)
Equipment : graph (II)

[1]
[1]

Moments (M) = F × d = (840N)(5.0m) 
= 4200 Nm

[1]: W &
[1]: A &

Apply principle of moments about P:
(R)(12) = (840)(5.0)
Force R = 350 N

[1]: W &
[1]: A &

weight of ladder // hose / fire engine [1]
Q = mlf = (500)(336) 
= 168 000 J

[1]: W &
[1]: A &

= (500)(2.1)(5 – 0) 
= 52250 J

[1]: W &
[1]: A &

Any one of the follolowiwingng: :
More energy needdeded tto coompmppleletetelyly bbbrereak intermolecular forces (during vaporization) 
than to strengthen it (dururiningg frfreeeezizingn ) / incomplete breaking of intermolecular forces 
during meltingng bbutut ccomomplpletetee brbreae king of such forces during boiling / work is done to 
push back atmomospspheheerer ddururining boiling but not so during melting [1]

Fabric and pplalaststicic aare good thermal insulators.
Trapped air (bbetetwew en fabric) is a good thermal insulator.

[1]
[1]

Trapped air prevents formation of convection currents [1]
Silver-coloured plastic are good reflectors of radiant heat (reflects radiant heat back
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Q Suggested Answer Remarks
7(a) Sound with frequencies above / beyond the upper limit of the human range of 

audibility / 20 kHz. [1]
7(b) v = = v/ = 1500 / 1.2 × 10-3

= 1 250 000 Hz (or 1.25 MHz)
[1]: W & C/F
[1]: A & U

7(c) (Vibration of transmitter causes) body cells / tissues to vibrate parallel to
direction of travel of sound wave
Forming regions of compressions and rarefactions

[1]
[1]

8(a) Total current drawn by all appliances may exceed the maximum current that the
mains supply can conduct safely.
Live wire of mains supply will overheat (and may start a fire)

[1]
[1]

8(b) 1. Some strands of live wire were not connected properly to the live pin.
2. Cable grip should grip the outer insulation and not the inner (live, neutral &

earth) wires.

[1]

[1]
8(c) Water is a conductor of electricity.

Resistance of wet skin / hand is reduced and a larger electric current could flow
through the body.

[1]

[1]
9(a) [1]: compass above magnet points to the left AND

compass next to S-pole points to the right

9(b) LHS / tip of nail J magnetically induced to be S-pole.
Like poles repel and unlike poles attract (law must be stated in full).

[1]
[1]

9(c)(i) Bring both ends of permanent magnet near one end of nail and repulsion observed 
(at one instance). [1]

9(c)
(ii)

Correct diagram with key parts (solenoid, nail and a.c. supply) labelled.
While a.c. still flows through solenoid, pull nail out of solenoid
in east-west direction till some distance away (from solenoid).

[1]
[1]
[1]

10(a) The faster the aircraft, the greater the pressure difference [1]
10(b) Air velocity above wings > air velocity below wings will cause air pressure

above wings < air pressure below wings.
Upward net force acts on unit area of the wings.
Once upward net force > weight of aircraft, the aircraft takes off.

(NOTE: students can repeat the point “the faster the aircraft, the greater the
pressure difference” here, as part of their answer. But this point should not earn any
credit in this part of the question – as it is a repetition of 10(a))

[1]
[1]
[1]

10(c) (At 30m/s), pressure difference = 794 – 551 = 243 Pa
(Lift)force = pressure × area = 243 × 25 = 6075 N = 6080 N (3 s.f.) or 6100 N (2 s.f.)

[1]
[1]

10(d) Pressure difference = F/A = 25000 / 25 = 1000 Pa
From the table, minimum aircraft speed = 70 m/s

[1]
[1]

10(e) (Due to approaching train) air between commuter and train will have high
speed, resulting in lower pressure of air (between commuter and train).
Air behind commuter at relatively higher pressure than air between commuter
and train. Net force acts on commuter, pushing him towards the train.

[1]

[1]
11(a)(i) Needle points to west / left [1]
11(a)(ii) Needle points to east / right
11(a)(iii) Needle will remain stationary / point to north / neither deflect left nor right /

neither deflect east nor west / vibrates slightly about vertical axis.
(50 Hz a.c. causes) magnetic field around wire to reverse its direction 50
times per second / rapidly. Inertia of needle prevents it from deflecting /
causes it to vibrate slightly about its vertical axis.

[1]

[1]
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1. Some strands of live wire were not connected properly to the live pin.
2. Cable grip should grip the outer insulation and not the inner (live, neutral &

earth) wires.

[1]

[1]
Water is a conductor of electricity.
Resistance of wet skin / hand is reduced and a larger electric currentt ccccccououououououldldldldldld ffffffllow
through the body.

[1]

[1]
[1]: compass abooooooveveveveveve mmmmmmagagagagagagnet popopopopopoinininininintstststststs tttttto ooooo the left
compass next to SSSSSS---popopopopopolle ppppppointss s s s s totototototo tttttthehehehehehe rrrrrrigigigigigight

LHS / tip of nail J magnetically induced to be S-poleeeeee......
Like poles repel and unlike poles attract (law must tt bebebebebebbbbebebebbbbbebbebebebbbebebebebbeeeebebbeebebebebebebbeeeeeeebebeeeeebeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstatatatatatatatatatatatattatatatatatatataatataataataatatatatataaataaaaaaaaaaaaaataatatatatatataaatatatataatataaataataattaaatattaatattatttttttaaaattttatetetettetetetettetettetetetetetetetetteteteteteteteteetettetetttetetetettteteteeeeetetetetteteteteteeeetettetteeeteteteteeeeeeteteteteeeteteeeeeeetteeeeeeeeeeettetedddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd iniiinininnininininininininiininninniniiniininininininnininiiinnninnnninnnnninninninninnnnnininnnnnnnnnnnnnninnnnninnnnnnnniiiiii ffffffffffffffffffffffffffuuuuuuluuuuuuuuu ll))))))))....

[1]
[1]

Bring both ends of permanent magnet near one end of naiiiiiiilllllllllll ananananananaanaanananannanannnannnananaaaaanaannnanananaanaaaannannnnnananaanaanannnnnnnnananannnnnnannnnnnnnaannannnnnnnnnnnnnnnnndddddddddddddddddddddddddddd repullslslsslsioioooonnnnnn obseseseseseservrvrvrvvveeeeede  
(at one instance). [1]
Correct diagram with key parts (solenoid, nail and a.c.cc  supply) labbbbeeeeeelleeeeeeddddd.d
While a.c. still flows through solenoid, pull nail out of solelenon id
in east-west direction till some distaancn ee awway (from sosolelenonoid).

[1]
[1]
[1]

The faster the aircraft, the greater the pressuru e e differenncece [1]
Air velocity above wings > air veelolocicityty bellowow wwiningsgs wwill cause air pressure
above wings < air pressure below wini gs.
Upward net force acts on unit arreaea oof f ththe e wiwingngs.s.
Once upward net force > weight oof f aiaircrcr rar ftft,, ththee aircrcraft takes off.

(NOTOTE: students can n reepepeata  thee ppoiointnt “the faster the aircraft, the greater the
pressure difference” herere e,e, as papartrt ooff ththeieir r ana swer. But this point should not earn any
credit in this part oof ththee quesstitionon –– asas iit isis a repetition of 10(a))

[1]
[1]
[1]

(At 30m/s), pressure diffeererencnccee == 79797 4 – 551 = 243 Pa
(Lift)force = prese susurere ×× aarer aa == 242433 × 25 = 6075 N = 6080 N (3 s.f.) or 6100 N (2 s.f.)

[1]
[1]

Pressure diffefererencncee == F/F/A A == 2525000 / 25 = 1000 Pa
From the table, mimininimuumm aircraft speed = 70 m/s

[1]
[1]

(Due to apprproaoachchc ing train) air between commuter and train will have high
speed, resulting in lower pressure of air (between commuter and train).
Air behind commuter at relatively higher pressure than air between commuter

d t i N t f t t hi hi t d th t i

[1]

[1]
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Q Suggested Answer Remarks
11(b)

(i)
Coil nearer to S-pole experiences vertically upward force AND 
Coil nearer to N-pole experiences vertically downward force. [1]

11(b)
(ii)

Both the permanent magnet and the current carrying coil produce separate
magnetic fields and they interact with each other.
Where the fields act in the same direction, they reinforce each other and create
a stronger resultant field. Where the fields act in opposite directions, they create
a weaker resultant field.
Difference in magnetic field strength results a net force to act from stronger field
to weaker field.

[1]

[1]

[1]
11(b)
(iii)

Coil rotates clockwise
For quarter of a rotation before it oscillates back and forth with decreasing
amplitude, and then comes to rest in a vertical position.

[1]

[1]
12(E)
(a)(i)

1. Ammeter must be connected in series with the lamp.
2. Voltmeter must be connected in parallel to the lamp.

[1]
[1]

(a)(ii) Brightness of lamp decreases. [1]
12(E)
(b)(i)

Current (I) = V / R = 1.0 / 11 
= 0.091A (to 2 s.f.) or 0.0909A (to 3 s.f.)

[1]: W & C/F
[1]: A & U

12(E)
(b)(ii)

Power = V2/R = 12 / 11 
= 0.0909W (to 3 s.f.)

[1]: W & C/F
[1]: A & U

12(E)
(b)(iii)

Graph is a straight line from the origin to (1,91) accept (1,90)
and then a smooth curve of decreasing gradient after that
and pass through the point (12,200)

[1]
[1]
[1]

12(O)
(a)(i)

Relative motion between magnet(ic field) and (conducting) coil leads to a
change in magnetic flux linking the coil per second (or: rate of change of
magnetic flux linking the coil) and this induces an e.m.f.
As magnetic field is brought near the coil, there is an increase in magnetic flux
linking the coil per second. This causes a peak in the alternating signal.
As magnetic field is brought away from the coil, there is a decrease in magnetic
flux linking the coil per second. By Lenz’s Law, this causes a trough in the
alternating signal.

[1]

[1]

[1]
12(O)
(a)(ii)

Each new signal has twice the amplitude (0.1V) and
half the period (10 ms) as old signal.
Start of new signals at t = 20 ms, 50 ms and 80 ms

[1]
[1]
[1]

12(O)
(b)(i)

Transformer B is used to step down voltage. [1]

12(O)
(b)(ii)

Electric current flowing in the cables will be low (when high voltages are used).
Hence the power loss (I2R) would then be minimised. [1]

12(O)
(b)(iii)

Thick wires have large cross-sectional areas A, and thus low resistance
because resistance R inversely proportional to cross-sectional area A.
Since power loss (P) = I2R, less resistance would mean less power loss.

[1]
[1]

KiasuExamPaper.com

For quarter of a rotation before it oscillates back and forth with decreasing
amplitude, and then comes to rest in a vertical position. [1]

1. Ammeter must be connected in series with the lamp.
2. Voltmeter must be connected in parallel to the lamp.

[1]
[1]

Brightness of lamp decreases. [1]
Current (I) = V / R = 1.0 / 11 
= 0.091A (to 2 s.f.) or 0.0909A (to 3 s.f.)

[1]: W &
[1[[[[[ ]: A &

Power = V2/R = 12 / 11 
= 0.0909W (to 3 s.f.)

[[1]: W &
[1]: A &

Graph is a straight line from the origin to (1,91) accecececececeeeeeepppptptptptptptptptptptptptptptptptptttptptptpttpttppptptttptptttptptptptptptptptptptptptptptpttptptpttttptptptttptttptpptptpptptpppppppptptpppppppppppppp (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((1,1,1,11,1111,1,1,1,11,1,1,11,111111,1,1,1,111111,111,1111,1111111,111111,11111111111111,1,1111,1,1,1,1,11,11,1,11,11,1,,11,11,111111111111111,90909090909090909909909090909090909090909090909090909090909099990909099999090909909909090909090990909090909909009009099900090909900009090900090909090099000900009000000009000900000009900000000009999000009009000000))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
and then a smooth curve of decreasing gradient aftftftfttftftterererererererrreerrerrrrererrrrrerrrrreeeeeeeerreeeeeeeeeeeeeereeeeeeeee ttttttttttttttttttttttttttttttttttttttttttttttttttttttttthahahahaaahaahahahaahahaahahahahahaahahahahahahaahaahahahahaaahaahahaaaahahahahahahahahahahahahahaahhhahaahaahahhhahaaaahahhahhhahhhhhahhhahahahhahahaaahahahahhahahhhahahhhhhhaahhaaahhhhhahhaaaaaaahaaaaahaaaaaaaatttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
and pass through the point (12,200)

[1]
[1]
[1]

Relative motion between magnet(ic field) and (conductitititititittititititititittitittt ng) cooooooiiiiili  leeeeaee dssssss ttttttoooooo a
change in magnetic flux linkingg the coil per seconoo d (or: rate ofofofofofof cchange of
magnetic flux linking the coil) and this induces an e.m.m f.
As magnetic field is brought near the coil, there is an ininncrc ease in mmmmmamagnetic flux
linking the coil per second. This caaususess aa ppeak in thehe aaltlterernating signal.
As magnetic field is brought away y fromm tthee coil,, theerere iiss a a dedd crease in magnetic
flux linking the coil per second. ByBy LLenenz’ss LaLaw,w, tthihiss causes a trough in the
alternating signal.

[1]

[1]

[1]
Each new signal has twice the aampmplilitutudedee ((0.0.1V1V) ) anand
half the period (10 ms) as old siggnanal.l.
StSS art of new signaalsl aat t t == 20 mms,s, 5500 mms and 80 ms

[1]
[1]
[1]

Transformer B is uusesed toto sstep dodownwn vvololtatagge. [1]

Electric current flowing iin n ththee cacablblesese  will be low (when high voltages are used).
Hence the powewer r r loloossss ((II2R)R) wwououldld then be minimised. [1]

Thick wirerees s hahavve larargege cross-sectional areas A, and thus low resistance
because resisiststanancece RR inversely proportional to cross-sectional area A.
Since power lolosssss (P) = I2R, less resistance would mean less power loss.

[1]
[1]
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1. Fig. 1.1 shows the zero error of a pair of Vernier calipers. Fig. 1.2 shows the
same apparatus being used to measure the diameter of a metal disc.

What is the diameter of the metal disc?
A 1.00 cm
B 1.10 cm
C 1.18 cm
D 1.20 cm

2. Which one of the following is correct?

A The length of a field is about 1 × 102 m.
B The diameter of an atom is about 1 × 10 5 m.
C The diameter of the Earth is about 1 × 107 m.
D The thickness of a human’s hair is about 1 × 10 3 m.

3. The bob of a simple pendulum is swinging between points X and Y.

It swings from X to Y and back to X again ten times in 8.65 s. 
What is the period of the pendulum? 

A 0.43 s
B 0.87 s
C 1.70 s
D 4.30 s

Fig 1.1 Fig 1.2
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4. The graph below shows the applied force F acting on a 1 kg box which is
moving at 4 ms-1 on a table for the first 5 seconds.

Which of the following velocity-time graph shows the motion of the box?

5. A water rocket is launched vertically upwards. The velocity-time graph below
shows the relationship between the velocity of the rocket and time.

Which of the following statement(s) is/are correct?
(1) The rocket reaches the highest position at instant X.
(2) The resultant force acting on the rocket is zero at instant Y.
(3) The rocket is still in the air at instant Z.

A (1) only
B (3) only
C (1) and (2) only
D (2) and (3) only
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6. The diagram shows the graph of displacement against time for a body moving 
in a straight line.

Which of the following velocity, v, against time, t, graphs describes the motion 
of the body over this period?

7. An object has a mass of 15 kg. It is pushed horizontally by a force of 40 N. The 
frictional force is 10 N. What is the acceleration of the object?

A 0.50 ms-2

B 1.50 ms-2

C 2.00 ms-2

D 2.70 ms-2

8. Two blocks with masses 4M and 2M are pushed along a horizontal frictionless 
surface by a horizontal applied force F as shown in the diagram. During the 
motion, both blocks exert equal and opposite forces against each other. What is 
the magnitude of this equal but opposite force?

A
3
F

B

C

D
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9. The weight of a rock on the earth is 20 N. If the gravitational field strength on 
the moon is approximately 1.7 N kg 1, what is its weight on the moon? 

A 2.0 N
B 3.4 N
C 12 N
D 20 N

10. Because of inertia, a moving object tends to ______________.

A be at rest
B move at a constant speed 
C accelerate in a straight line
D accelerate in a curved line

11. The initial density of a metal ball is 15.0 g cm 3. When a hole of volume 1.0 
cm3 is drilled into the ball, what will its final density be?

A 14.0 g cm 3

B 15.0 g cm 3

C 16.0 g cm 3

D Not able to determine.  

12. The figure below shows a metre rule hanging from the ceiling using two ropes. 
Two weights, 12 N and 20 N, are attached to the metre rule.

What is the tension T2? 

A 11 N
B 12 N
C 21 N
D 32 N
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13. The diagrams below show the positions of different objects when tilted. G is the 
centre of gravity of the objects. Which one of the following objects will topple 
when released from their respective positions? 

14. The figure below shows oxygen compressed in the sealed end of a long U-tube 
by means of a column of mercury exposed to the atmosphere. 

Given that atmospheric pressure is 0.76 mHg, what is the pressure of the 
oxygen gas in mHg? 

A 1.14 mHg
B 1.52 mHg
C 2.28 mHg
D 2.66 mHg
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15. A barometer contains mercury mixed with some ethanol as shown below.

The following data is given:

Atmospheric pressure = 75.6 cm Hg
Density of ethanol       = 789 kg/m3

Density of mercury      = 13 600 kg/m3

Gravitational field strength = 10 N/kg

What is the height of the ethanol above the mercury column, h?
A 17.2 cm
B 24.0 cm
C 30.4 cm
D 41.4 cm

16. The diagram below shows a lever connected to a piston W.

The surface area of Piston Z in contact with the hydraulic fluid is 10 times that of 
piston W. The horizontal distance PQ and QR is L.

What is the force, F, exerted at the handle if the load lifted at piston Z is  
20000 N?

A 500 N
B 1000 N
C 2000 N
D 10 000 N
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17. When a tennis ball drops onto a hard and smooth horizontal surface, it bounces 
up and down in the air. The height of each bounce gradually reduces until the ball 
stops moving.  

Which of the following statements is true?

A The kinetic energy of the ball is constant.
B The potential energy of the ball is constant.
C The sum of the kinetic energy and potential energy of the ball is constant
D The sum of the kinetic energy and potential energy of the ball is not constant.

18. A ball is released from a height h above a table. The air resistance is assumed to 
be negligible and 50% of its kinetic energy is lost at each bounce. What is the 
speed of the ball right before it touches the ground for the third bounce? 

A
4

gh

B
2

gh

C
4
gh

D
2
gh

19. A smoke cell observed under a microscope gives evidence for Brownian 
motion. This evidence is _____________.

A looking at smoke particles colliding with air molecules
B observing smoke particles moving in a random manner
C realizing that smoke particles can be seen when light falls on them from the side
D determining that smoke particles travel at different speeds

20. The diagram below shows a cooling curve of an unknown pure substance. 

Which of the following statements are correct?
A At BC, the kinetic energy increases and the potential energy remains constant.
B At BC, the kinetic energy decreases and the potential energy remains constant.
C At BC, the potential energy increases and the kinetic energy remains constant.
D At BC, the potential energy decreases and the kinetic energy remains constant.
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21. When calibrating a liquid-in glass thermometer, which of the following steps is 
not needed?

A Choosing two fixed points.
B Choosing a thermometric property that varies constantly.
C Ensuring that the room temperature is kept constant.
D Ensuring that the thermometer is calibrated at one atmospheric pressure.

22. A double-glazed window has two sheets of glass separated by a layer of air.

Thermal energy is transferred through the layer of air by conduction and 
convection. The amount of conduction and convection depends on the thickness 
layer of air as shown in the graph. 

A specially designed room is to be installed with these double-glazed windows. 
The temperature of this room is kept constant with fluctuations in temperature 
to be kept to a minimal. What thickness of layer of air of the installed double-
glazed windows will best maintain the temperature of the room and why? 

A 0.5 cm because there is little convection.
B 1.0 cm because the total thermal energy transfer is minimal.
C 1.5 cm because the total thermal energy transfer is small and conduction is low.
D 2.0 cm because there is little conduction.
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23. The diagram shows a graph of temperature against time when 0.5 kg of salt is
being heated.

If heat energy is supplied to the salt at a rate of 100 W. What is the specific 
latent heat of fusion of the salt? 

A 1.4 × 103 J/kg
B 2.1 × 104 J/kg
C 8.4 × 104 J/kg
D 1.4 × 105 J/kg

24 A sample of a material is heated at a constant rate from solid state until it 
reaches the gaseous state and a graph of temperature against time is shown 
below. 

Which of the following can be deduced from the graph? 

A The heat capacity of the material increases with temperature in gaseous state.
B The specific heat capacity of the material is smallest when in the solid state.
C The specific latent heat of fusion is the same as the specific latent heat of 

vaporisation.
D The specific latent heat of fusion is half the specific latent heat of vaporisation.
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25. A tilted basin contains water. Water is dripped at a constant rate into the basin as 
shown in the diagram below. 

Which of the following pattern of the wavefronts will be observed in the basin 
as viewed from the top?

26. The graph below shows the relationship between the displacement and the 
distance travelled by a transverse wave.

Point P represents the position of a wave particle at time t = 0 s.
If the period of the wave is 0.50 s, what is the new position of P at t = 3.25 s? 

KiasuExamPaper.com 
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27. The displacement-time graph of a wave’s particles is shown below.

What is the wavelength of the wave if its speed is found to be 60 ms-1?
A 0.9 m
B 5.0 m
C 9.0 m
D 10.0 m

28. Mary stands at point Q. A wall separates her from four other classmates 
standing at points R, S, T and U. The wall blocks her direct line of sight to 
them.
If a mirror is placed as shown below, how many persons can she see reflected in 
the mirror?

A Four
B Three
C Two
D One
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29. The figure below shows two rays of light entering a glass block.

Which of the equations are correct? 

A I and II
B II and III
C II and IV
D III and IV

30. Three rays of light are incident on the boundary between a glass block and air. 
The angles of incidence are different as shown below.

What is a possible critical angle for light in the glass?
A 15o

B 30o

C 45o

D 60o
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31. The diagram below shows an image of an object formed by a thin converging
lens.

The object is now moved towards the left and its distance from the lens doubles. 
What are the properties of the new image?

A real, inverted, enlarged
B real, inverted, diminished
C virtual, inverted, enlarged
D virtual, inverted, enlarged

32. Which of the following statements are correct?

I     Radio waves are used to detect flaws in metal pipes.
II    Infra-red rays are used in treating muscle aches.
III   Microwaves are used in satellite TV.
IV   X-rays are used in intruder alarms.

A I and II only
B I and III only
C II and III only
D II and IV only

33. Which of the following components of the electromagnetic spectrum are placed
in ascending order of their frequency?

A gamma rays, ultra-violet rays, visible light
B gamma rays, visible light, ultra-violet rays
C ultra-violet rays, visible light, gamma rays
D visible light, ultra-violet rays, gamma rays
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34. A series of compressions and rarefactions of a sound wave is shown below. The 
sound wave has a frequency of 1600 Hz and a speed of 320 m/s. 

What is the distance between X and Y?

A 0.20 m
B 0.40 m
C 0.60 m
D 1.20 m

35. The figure below shows Ahmad standing between two cliffs X and Y. He fires a 
pistol.

If the speed of sound in air is 330 ms 1, what is the time interval between the 
first two echoes heard by Ahmad?

A 0.75 s
B 1.25 s
C 1.75 s
D 2.00 s
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36. A small metal sphere, which is electrically neutral, is brought close to but not
touching a positively charged metal sphere as shown in the diagram below.

Which of the following is correct? 

A Current will flow from the large sphere to the small sphere.
B Some of the positive charges on the larger sphere is neutralised.
C The smaller sphere becomes negatively charged.
D There is a potential difference between the two spheres.

37. Wire X and Y are two wires made of the same material such that wire Y is
twice as thick and four times longer than wire X.

What is the ratio of wire X’s resistance to wire Y’s resistance?
A 1 : 1
B 1 : 2
C 1 : 4
D 1 : 8
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38. The figure below shows a part of the lighting circuit of a house.

If all the bulbs are identical and they are rated at 200 W, 220 V, what is the 
suitable rating of the fuse when both S1 and S2 are closed? 

A 1 A
B 2 A
C 5 A
D 10 A

39. Four magnetic compasses are placed near a bar magnet as shown in the figure 
below. Which compass is faulty? 

40. The following figure shows a beam of electrons entering a magnetic field going 
into the paper.

How will the beam of electrons be deflected?

A Downwards 
B Into the paper
C Upwards
D Out of the paper

END OF PAPER
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Section A: Answer all questions in the spaces provided. [50m]

1. A set of traffic lights hangs from the end of a metal cable. A horizontal chain pulls the
traffic lights to the right so that they are above the middle of the road. The diagram 
below shows the metal cable inclined to the vertical. The weight of the traffic light is 
300 N.  

a) Two of the forces on the traffic lights are the tension in the horizontal chain and the 
weight of the traffic lights.

On the diagram, draw 
(i) an arrow that represents the tension in the horizontal chain, 

(ii) an arrow that represents the weight of the traffic lights

[1]

b) The tension in the horizontal chain is 200 N. Use a scale diagram to determine the 
tension in the metal cable. State the scale used for the diagram.

Scale: ………………… 

Tension:………………….

[2]
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2.
a) Fig. 2.1 shows a child’s toy. It is made of wood, in the shape of a bird. The toy 

includes a metal weight stuck to the tail. When placed on a metal rod, the toy balances 
in equilibrium. 

(i) Mark and label the possible position of the centre of gravity of the bird only on
Fig. 2.1 with a cross ‘x’.

[1]

(ii) State and explain what happens to the toy immediately after the metal weight falls 
off.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[1]

Fig 2.1
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b) An airplane passenger places two identical luggages, each of mass 15 kg, onto a trolley
as shown in the diagram. The centre of gravity of each luggage is in the middle of each
luggage. He applies a force F at the handle to raise the luggages to the horizontal
position shown.

(i) Calculate the force F applied at the handle to keep the luggage horizontal.

Force F =………………….

[2]

(ii) The airplane passenger wheels the trolley as shown in the diagram for a distance
of 150 m. The frictional force on the trolley is 25 N. What is the useful work done by
passenger?

Useful work done =………………….

[2]

(iii) If the airplane passenger let go of the handle, the trolley will become upright.
What will happen to luggage 1 and 2? Explain your answer.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[3]

KiasuExamPaper.com 
261



5 
 

3. Fig. 3.1 shows a water pipe that is laid at the bottom of the sea. Along the pipe, there 
are horizontal hatches, each with a surface area of 0.80 m2.  

Take gravitational field strength to be 10 N/kg.  The density of sea water is 1030 
kg/m3 and the atmospheric pressure is 1.03 ×105 Pa. 

a) Calculate the total pressure acting on the hatch if the hatch is located 150 m below the 
sea surface.

Pressure =…………………..

[2]

b) An air bubble escapes from the hatch and rises to the surface. Assume that the 
temperature of the sea water at the bottom of the sea is the same as that on the surface. 

(i) State how the volume and pressure of the air bubble change as it rises to the surface 
of the sea. 

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[1]

(ii) Using the kinetic theory of molecules, explain why there is a change in the 
pressure of the air bubble when the volume changes.  

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[2]

Fig 3.1

Water pipe
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c) The actual temperature of the sea water is found to be much cooler at the bottom of the 
sea than at the surface. 

Suggest and explain how the volume of the air bubble at the bottom of the sea might 
differ when the temperature difference is taken into consideration.  

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[3] 

4.
a) The resistance of a metal wire is a physical property that can be used to measure 

temperature. 
State another suitable physical property of a different material that can be used.  

…………………………………………………………………………….…………..

[1]

b) Table 4.1 shows how the resistance of a wire changes with temperature.  

 Express your answer in Kelvin.  

Temperature / oC
55 30
100 80

56

 =………………….. 

[2] 

Table 4.1
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5. The diagram shows three identical mercury manometers connected to three gas taps
for a particular experiment.

At which gas taps P, Q or R is the gas pressure highest? Explain your answer. 

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[2]

6.
a) Fig. 6.1 shows a 100 W coffee-making machine.

(i) In the coffee-making machine, steam at 100oC is passed into the mixture of cold
milk and coffee of mass 0.20 kg in each cup at 8oC until its temperature rises to 96oC.

Specific heat capacity of the coffee and milk mixture is 4000 J/kgK 
Specific heat capacity of water is 4200 J/kgK
Specific latent heat of vaporisation of water is 2300000 J/kg 

Find the mass of hot coffee finally produced in each cup. 

Mass of hot coffee =…………………..

[3]

Fig 6.1F
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(ii) The unit cost of electrical consumption is $0.25. Calculate the total cost of 
electrical consumption if the coffee machine is used for 2 hours daily for a month of 
30 days. 

Total cost =…………………..

[2]

b) Fig. 6.2 shows a baby’s milk bottle containing some milk being heated in a bottle 
warmer. The bottle warmer has a foam-filled plastic wall and a smooth shiny casing.

(i) State which features of the bottle warmer help to keep the milk warm for as long as 
possible and how these features reduce heat loss. 

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[3]

(ii) During heating, the student notices that some of the water evaporates from the 
warmer. Describe and explain, using ideas about molecules of water, what happens 
during evaporation. 

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[2]

Fig 6.2
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(iii) The student finds that the rate of evaporation increases when the temperature of
the water is higher.

State and explain one other change that increases the rate of evaporation.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[2]

(iv) The student turns off the power supply and the water cools down.

Describe and explain how convection in the air causes the water to cool.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[2]
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7.

a)

The diagram shows a circuit consists of a light dependent resistor (LDR), a 
potentiometer XY and a loudspeaker. 

intensity falls on the LDR, 

Describe and explain the conditions where the loudspeaker will be the loudest. 

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[3]

b) Explain how sound is transmitted from the loudspeaker to the ears of a person.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[2]

Pointer P
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c) The Y-plates of a cathode-ray oscilloscope (CRO) are connected to the input voltage 
of the loudspeaker. The Y-gain of the CRO is set at 2.0 V/ division and the time-base 
is set at 0.01 s/division. 

Given that the amplitude of the input voltage is 4.0 V and its frequency is 25 Hz, draw 
the trace on the screen of the CRO in Fig. 7.1.

Draw at least 2 complete waves. [2]

Fig 7.1
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8. Fig. 8.1 shows an anemometer, a device for measuring wind speed.  When the wind
blows, the spindle rotates and there is a deflection on the a.c. voltmeter.

Explain how the rotating spindle causes an alternating deflection on the voltmeter.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[4]

Fig 8.1
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Section B: Answer all questions. Question 10 has a choice of parts to answer. [30m]

9. A wind turbine uses renewable energy source to generate electricity.

Fig 9.1 shows how the power output of a wind turbine varies with wind speed. 

a) Calculate the rate of power output (in MW / m/s) of the wind turbine for wind speed of 
10 m/s.

Rate of power output =…………………..

[1]

b) Using Fig 9.1, describe how the power output varies with the wind speed of 5 m/s to 
20 m/s. In your description, you are to include any numerical value(s) where 
necessary.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[2]

Fig 9.1
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c) The wind speed is recorded at two minute intervals as shown in Fig 9.2.

Using the data provided in Fig 9.1 and Fig 9.2, estimate the total energy produced in 
the 18 minute interval. Give your answer in joules 

Total energy = …………………… 

[3]

d) (i) A wind turbine produces an alternating voltage of 600 V to the primary input of a 
transformer.

Explain how a transformer works.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[3] 

(ii)  Electric cables connect the secondary coil of the transformer to houses some 
distance away. Energy is wasted within the cable. 

State and explain one method to reduce the amount of energy that is wasted.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[1] 

Fig 9.2
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10
.

Fig. 10.1 shows a diagram of a simple d.c. motor.

a) The gap between two-halves of component A is so wide that only one carbon brush
will only touch one half of component A at any point in time.

The advantage is that this will protect the circuit. However, a drawback is that
sometimes, the motor will not start rotating when switched on.

(i) Explain how current that flows into the coil CDEF, causes it to rotate clockwise as
shown in Fig. 10.1.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]

Fig 10.1
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(ii) Fig 10.2 shows the side view the carbon brushes touching both halves of 
component A at the same time. Why is this not allowed? 

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]

(iii) Suggest and explain a possible situation when the motor does not start rotating 
when switched on, even if there is no friction. 

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]

b) Fig. 10.3 shows how the moment acting on the coil varies with time when the coil 
rotates at constant speed.

(i) Which point(s) H, I or J, on Fig. 10.3, indicate(s) that the coil is in vertical 
position? 

………………………………………………………………………………………….

[1]

(ii) The frequency of the rotation is increased. Suggest a change that this causes to the 
graph in Fig. 10.3.

…………………………………………………………………………….…………..

…………………………………………………………………………….…………..

[1]

Carbon brushes

Component A

Fig 10.2

Fig 10.3
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c) Instead of using permanent magnets in Fig 10.1, electromagnets can also be used.

Complete the wiring from the battery Z to the iron bars so that the polarity on the left
remains North and the polarity on the right remains South in Fig 10.4.

[2]

Battery Z

Iron bar Iron bar

Fig 10.4
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EITHER

11. In Fig. 11.1, a stunt man, initially at rest at position 1, has with one end of a thick 
elastic cord attached to him and the other end of the cord is firmly attached to a point 
on a high bridge.  

When the man jumps from the bridge, he falls freely under gravity for 2.5 s till he 
reaches position 2 in Fig. 11.1. Take acceleration of free fall to be 10 ms-2.

a) Calculate the vertical speed the man acquires at the end of his free fall. 

Speed = …………………… 

[2]

b) Sketch a velocity-time graph for the vertical motion of the man during his free fall.     
Indicate clearly the velocity and time on the axes.

[2]

Fig 11.1
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c) Calculate the vertical distance fallen during his free fall.

Distance = …………………..

[2]

d) Suggest and explain whether the stunt man reaches terminal velocity before the cord 
stretches.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]

e) The stunt man is replaced with another person that has similar body surface area but a 
smaller mass. 

Taking into consideration air resistance and assuming both men reach terminal 
velocity, compare and explain the difference in the terminal velocity of the two men. 

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]
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OR
11.
a) Fig 11.1 shows a method of producing sandpaper using static electricity.

Glue is sprayed onto a moving strip of paper. As the glue leaves the spray gun, the 
glue breaks up into tiny negatively charged droplets which coat the paper. The sticky 
paper passes between two metal plates. Sand moving on a conveyor belt also passes 
between the metal plates.

(i) What is the advantage of having all the glue droplets with the same (negative)
charge?

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]

(ii) Explain why the sand moves towards the sticky paper.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]

b) Thunderclouds contain charges. The buildup of charges on the clouds causes a large
potential difference between the cloud and the ground.

(i) Explain, in terms of energy, what is meant by potential difference in this context.

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

[2]

Fig 11.1
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(ii) There is a potential difference of 1000 MV between a cloud and earth. In a 
lightning discharge from the cloud to earth, a charge of 20 C passes. Calculate the 
energy involved in this discharge. 

Energy = …………………..

[2]

(iii) A lightning conductor is placed at the top of a building to help to reduce the 
chance of a lightning discharge. Describe how this is achieved. 

………………………………………………………………………………………….

………………………………………………………………………………………….

………………………………………………………………………………………….

…………………………………………………………………………………………..

[2]

END OF PAPER
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1
a) (i) The force is away from the traffic lights

(Tension should be drawn on the string)
A1

(ii) A force downwards. (both must 
be right)

b) Scale: 1 cm : 50 N 
Correct diagram with arrow – [A1]
Tension = 360 N [A1]

ECF

2a) (i) The centre of gravity is on the right of the metal rod A1

(ii) The bird rotates clockwise.
The resultant moment is clockwise and the toy is no longer in 
equilibrium

A1

b) (i) F 120 = 150 20 + 150 40
F = 75 N     

M1
A1

(ii) Useful work done 
= (75 – 25) x 150     
= 7500 J     

Do not accept the unit for work done as Nm. [deduct 1 m]

M1 ECF
A1

(iii) Luggage 1 will remain on the trolley while Luggage 2 will fall off the 
trolley.  

The line of action of weight (Do not write centre of gravity) of luggage 1 falls 
within the base of the trolley, hence it remains on the trolley.

The line of action of weight of luggage 2 falls outside the base of the trolley. 
There is a clockwise moment of its weight about the edge of the base of the 
trolley.  

A1

A1

A1

3a) P = hpg + 1.03 x 105

= (150 x 1030 x 10) + 1.03 x 105 = 16.5 x 105
M1
A1

b) (i) The volume of the air bubble increases and the pressure of the air 
bubble decreases

A1
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) (i) The centre of gravity is on the right of the metallllllllllll rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrodoododododooodododooododdoddodooooododdoddododododooooodododooooddodododdddodoododddododoodooddodoooodoooodooooooooooooooooooooooddoooodooodoo A1

(ii) The bird rotates clockwise.
The resultant moment is clockwise and the toy is nono longer in 
equilibrium

A1

(i) F 120 = 150 20 + 150 4040
F = 75 N     

M1
A1

(ii) Useful work done 
= (75 – 25) x 150 0    
= 7500 J    

Do not acccepeptt ththee ununitit fforor work done as Nm. [deduct 1 m]

M1 ECF
A1

(iii) Luggagage e 11 wiw llll rremain on the trolley while Luggage 2 will fall off the 
trolley. 

The line of action of weight (Do not write centre of gravity) of luggage 1 falls 

A1

A1
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(ii) As the volume of the bubble increases, the frequency of collision
of the air particles against the walls of the bubbles decreases. This
reduces the average force on the walls. Since P = F/a, and contact
area is constant, the pressure of the air bubble decreases.

A2

c) The volume decreases further. 

At a lower temperature, the air molecules moves at a slower speed.
This reduces the frequency of collision of air particles against the 
walls of the bubbles and therefore reduces the force inside. The force 
exerted by the weight of the water is larger than the force inside and 
therefore compresses the bubble. 

A1

A1

A1

4a) Volume of a liquid A1

b) (80-30) / (100-55) = (56-30 -55)

-55) 

 = 78.4 oC +273 K= 351.4 K 

M1

A1

5. At Q, the gas pressure highest 
The column of mercury at the right side is the highest above the 
mercury level on the left side.  

A1
A1

6a) (i)

Heat lost by steam = Heat gained by coffee and milk mixture 
mL + mc = mc

m(2300000) + m(4200)(100-96) = (0.20)(4000)(96-8) [M1] 
2316800m = 70400 

m = 0.030 kg [A1] 

Total mass = 0.030 + 0.20 = 0.23kg [A1]

(ii) Total cost = 0.1 kW x 2 hr x 30 days x $0.25
= $1.50

M1
A1

b) (i)The foam traps air, which is a poor conductor of heat and therefore
reduce heat loss via conduction.

The shiny outer casing is a poor emitter and therefore reduces heat 
loss via radiation. 

A1
A1
A1

(ii) The molecules at the surface gain energy and overcomes forces of
attraction and changes into vapour.
This leaves behind the slower moving particles in the water, which
causes a decrease in its temperature.

A2
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therefore compresses the bubble. 

) dVolume of a liquid A1
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At Q, the gas pressure highest 
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) Total cost = 0.1 kW x 2 hr x 30 days x $0.25
= $1.50

M1
A1
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(iii) Increase the exposed surface area (any other answers)
This allows more molecules at the surface to gain energy, overcomes 
forces of attraction and changes into vapour. 

A1
A1

(iv)The air above the warmer water heats up, expands, becomes less 
dense and rise, hence taking away the energy.
This transfer of energy from the water to the air helps the water to 
cool. 

A1

A1

7a) The LDR must be exposed to a strong light, this reduces overall 
resistance, thus increasing current [1]
The pointer P must be placed after X or at X[1] This allows the PD 
across the loudspeaker to be the maximum[1]

b) The vibration from the loudspeaker vibrates/disturbs the air particles
around it. This causes a transfer of energy is in the form of 
longitudinal waves where the air particles undergo a series of 
compression and rarefactions until the energy is transferred to the 
ears.  

A2

c) A1 – Y axis

A1 – X axis

8 a) According to Faraday’s law, an emf is induced and shown on the 
voltmeter when the coil of wire experiences a rate of change of 
magnetic field lines due to the spinning of the magnet above.  

According to Lenz’s law, the direction of induced EMF and current 
opposes the change causing it. Hence, the coil experiences alternating 
polarity as a polarity of the magnet approaches it or leaves, causing 
an alternating deflection on the voltmeter. 

A2

A2

9a) Rate of power output
= 0.4 ÷ 10
= 0.040 MW / m/s      

A1
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The pointer P must be placed after X or at X[1] This allows the PD 
across the loudspeaker to be the maximum[1]
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A2

A1 – Y axis

A1 – X axis

a) According to Faraday’s law, an emf is induced and shown on the A2
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b) For wind speed from 5 m/s to 15 m/s, the power output increases at a
constant rate of 0.040 MW / m/s [1].
For wind speed from 15 m/s to 20 m/s, there is a the power output
increases of 0.080 MW / m/s [1].

c) Total energy produced
= [(0.04 + 0.64 + 0.4 + 0.4 + 0.8 + 0.8) / 6] × 106 × 18 × 60 [2] 
= 5.54 × 108 J  [1]

d) (i) The alternating voltage supply produces an alternating current in
the primary coil.
This produces an alternating magnetic field around the iron core.
This alternating magnetic field cuts the secondary coil and induces an
EMF in the secondary coil.

A1

A1
A1

(ii) By transmitting the power at high voltages [1] with the help of a
step up transformer, the current flowing in the cable will be smaller [1]
and thus the power loss due to the resistance of the cable will be
reduced.

10a) (i) Current in coil CDEF produces a magnetic field, interacts with the
magnetic field of the permanent magnet.

By Fleming’s left hand rule, an upward force will be exerted on CD, 
while a downward force will be exerted on EF

A1

A1

(ii) To prevent short-circuit.
Otherwise, coil will not turn OR
Components of DC motor may get “burnt” and damage the motor.

A1
A1

(iii) When the coil is in vertical position, no contact between a carbon
brush and the split ring commutator. Hence, no current flows into the
coil.

A1
A1

b) (i) H and J A1

(ii) Choose one:
Amplitude increases.
Period decreases / Frequency increases

A1

c) Correct wiring on both bars A2

11a) 10 = (v-0)/2.5
v = 25 m/s

M1
A1

b) Labelled axes with correct values
Linear graph passing through the origin

A1
A1

c) Distance = 0.5 (25) (2.5)
Distance = 31.25 = 31.3 m

M1
A1
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This alternating magnetic field cuts the secondary coil and induces an 
EMF in the secondary coil.

A1

(ii) By transmitting the power at high voltages [1] with thee hhhhhhelelelelelelpppppp ofofofofofof aaaaaa
step up transformer, the current flowing in the cable will bbbbbbe e e e e e smsmsmsmsmsmalaaaaa lerrr [1[1[1[1[1[1]]]]]]
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A1

(ii) To prevent short-circuit.
Otherwise, coil will not turn OROR
Components of DC motor mayay ggetet ““buurnrnt”t  and damage the motor.

A1
A1

(iii) When thee coioill isi in n vevertrticicalala pposition, no contact between a carbon
brush and the split t riringng ccomommmum tator. Hence, no current flows into the
coil.

A1
A1

(i) H and J A1

(ii) Choose one:
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d) No. 
There is no air resistance in free fall. The only force acting on the 
body is the weight. The body will never reach terminal velocity.

A1
A1

e) The man with the smaller mass has a lower terminal velocity. 
The man with smaller mass has a smaller weight, thus the amount of 
resistive force required to balance the weight is smaller.

A1
A1

OR

11a) (i) The droplets will repel [1] each other, resulting in even coating [1] 
of glue/sand on the paper. 

 

(ii) The sand becomes positively charged [1].
They are attracted to [1] the negatively charged paper as unlike charges 
attract.

 

b) (i) Potential difference is the energy [1] in carrying a unit charge from 
the ground at zero potential to the charged cloud [1]. 

 

(ii) E = Q × V  
 = 20 × 1000 × 106  [1]
 = 2 × 1010 J  [1]

 

(iii) There is a great potential difference between the cloud and the 
lightning conductor and this causes the air between to ionize [1]. The 
oppositely charged ionized air will discharge the charges in the cloud 
preventing the charges in the cloud to accumulate [1]. This reduces the 
potential difference between the cloud and the lightning conductor. 
Thus, the chance of lightning striking is much reduced. 
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(ii) The sand becomes positively charged [1].
They are attracted to [1] the negatively charged paper as unlike cccccchahahahahahargrgrgrgrgrgeseseseseses 
attract.

(i) Potential difference is the energy [1] in carrying a uninininininit t t t tt chchchchchchararararararggggegg  frorooooom mm m m m 
the ground at zero potential to the charged cloud [1]. 

(ii) E = Q × V  
 = 20 × 1000 × 106 [1]
 = 2 × 1010 J [1]

(iii) There is a great potential difference between tht e clouuuuuud d d d dd aaaaana d the
lightning conductor and this cauuses s tht e e air betwweeeen n tot  ionize [1]. The 
oppositely charged ionized air wwill did scschargge ththe e chchararrges in the cloud 
preventing theh  charges in the clouo d d toto acccumumululatate e [1[1]. This reduces themmmm
potential difference between thehe clooudud aaandnd ttheh  lightning conductor.
Thus, the chance of lightning ststririkikingng iis s mumuchchch reduced. 
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1 The following shows a set of vernier caliper readings before and after a coin 
was placed between its jaws. 

Find the zero error and the corrected radius of the coin, in cm.

zero error corrected radius

A -0.04 2.33

B -0.04 2.44

C 0.06 2.28

D 0.06 2.38

2 The velocity-time graphs of Car A and Car B are shown below. How far apart 
are the two cars at 4.0 s?

A 6.0 m B 18 m

C 24 m D 42 m
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3 An object released from rest at O falls freely under gravity and passes through 
P and Q as shown. If the object takes 4 s to move from P to Q where PQ is
120 m, how much time does the object take to fall from O to P?

A 1.0 s B 2.0 s

C 3.0 s D 4.0 s

4 In the diagram shown, an aeroplane is half way along a runway before it takes 
off. The arrows show the directions of four forces acting on the aeroplane.

The acceleration of the plane is 2 m/s2. The resistive forces acting on the
aeroplane are negligible.

Which is the largest force?

A the force on the wheels from the ground

B the lift acting on the wings

C the thrust from the jet engines

D the weight of the aeroplane
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5 Three forces of the same magnitude are acting on a small body. Which 
combination below will give the biggest magnitude for the resultant force?

A B

C D

6 A sealed rigid container containing helium is cooled down. No gas enters or 
leaves the container during the cooling process. Which of the following shows 
the correct changes to the properties of the helium in the container?

mass weight density

A increase decrease increase

B decrease decrease decrease

C no change decrease no change

D no change no change no change
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7 The diagram shows a cubic box with uniform mass of 2 kg and sides 30 cm 
placed on one end of a uniform plank. The plank is pivoted at its centre. A force 
F is applied on the other side of the plank to balance the box.

Given that the gravitational field strength is 10 N/kg, what is the magnitude of 
the force F?

A 37 N B 40 N

C 74 N D 80 N

8 The diagram shows the first step in an experiment to determine the position of 
the centre of gravity of a thin card.

What is the next step in this experiment?

A Find the mid-point of PQ as the centre of gravity of the card

B Hang the card from point R.

C Balance the card on a finger to determine the centre of gravity of the 
card.

D Measure the mass of the card on an electronic balance.
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9 The diagram shows the path of a ball thrown from a cliff before dropping into 
the lake.

The gravitational potential energy of the ball is taken to be zero when the ball is 
at the surface of the lake. Air resistance is negligible.

Which statement(s) about the ball’s energy is/are correct?

(I) At point A the ball possesses maximum kinetic energy.

(II) At the surface of the lake the ball possesses minimum kinetic energy.

(III) The ball possesses less gravitational potential energy when it is in 
the lake than when it is at the surface of the lake.

(IV) The sum of the ball’s gravitational potential energy and kinetic energy 
is constant before the ball enters the lake.

A II only B I, II and IV only

C III and IV only D IV only
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10 When a bullet of mass 0.020 kg moving at 300 m/s strikes a fixed wooden block 
of thickness 0.025 m, it emerges with a speed of 200 m/s as shown in the figure 
below.

Find the frictional force acting on the bullet as it is going through the wooden 
block.

A 9000 N B 12000 N

C 15000 N D 20000 N

11 The diagram shows two liquids, P and Q, which do not mix. The liquids are in
equilibrium in an open U-tube.

What is the ratio of density of P to density of Q?

A 1/2 B 5/2

C 2/3 D 2/5
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12 The diagram shows a bowl of hot rice which is covered with an airtight lid and 
left to cool.

Why is it difficult to lift the lid when the rice is cold?

A The adhesive force between the water molecules and the lid is strong.

B The air pressure inside the bowl is lower than the atmospheric pressure.

C The number of air molecules in the bowl has decreased.

D Water vapour condenses on the lid.

13 Which of the following is not a thermocouple?

A B

C D

www.KiasuExamPaper.com

 
294



9 

©BPGHS 2017  Sec 4 Express Physics/01/Prelims        [Turn over

14 A faulty thermometer reads 10 °C and 90 °C when placed in melting ice and 
steam respectively. If this thermometer is uniformly graduated, find the true 
temperature if the thermometer reads 40 °C. 

A 24.0 °C B 34.0 °C

C 37.5 °C D 47.5 °C

15 A column of gas is slowly compressed by a force on the piston, as shown in the 
diagram below.

Which of the following graphs correctly shows the relation between the gas 
pressure P and the length of the gas column h if the temperature of the gas 
remains constant?

A B

C D

P

0 1/h

P

0 h

P

0 h

P

0 1/h
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16 The figure below shows the internal structure of a vacuum flask. 

Which of the components help(s) to reduce heat loss through convection?

A R only B P, Q and S only

C P only D P and S only

17 Complete the blanks in the following paragraphs.

An object that is painted     (i)    will get hot quickly under the hot sun, because 
such surfaces are          (ii)         of              (iii)             .

            (ii)       appear (i)    because they also absorb all   
             (iv)             .

(i) (ii) (iii) (iv)

A white poor absorbers infrared radiation ultraviolet radiation

B white poor emitters ultraviolet radiation infrared radiation

C black good emitters ultraviolet radiation visible light

D black good absorbers infrared radiation visible light

P R

S

Q
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18 The table gives the specific heat capacities of four materials.

Four samples of the above materials, of equal masses, were heated by an 
identical heat supply. The graph below shows how the energy of the four 
samples varies with their temperature.

Which graph best represents the energy-temperature graph of aluminium?

19 There is some energy transfer when a substance changes from one state to 
another. The diagram shows the arrangement of the particles between different 
states of matter. 

A   B    C          D
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Which one of the following options gives the correct combination of the 
processes and the corresponding energy transfer in order to change from one 
state to another? 

Process 1 Process 2

A vaporisation with energy 
absorbed

solidification with energy 
released

B vaporisation with energy 
released

solidification with energy 
absorbed

C condensation with energy 
absorbed

melting with energy 
released

D condensation with energy 
released

melting with energy 
absorbed

20 A light beam is incident into a semi-circular glass block and refracted out as 
shown. A graph of sin β against sin α is plotted as shown.

What is the critical angle of the glass?

A 30.0° B 36.9°

C 44.4° D 53.1°
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21 The diagrams below show the images of the words “Bukit Panjang” seen 
through two types of lenses.

Which statement(s) about the lenses and the images is/are correct?

(I) Both images are virtual and upright images.

(II) Both images are real and upright images.

(III) Both lenses are converging lenses.

(IV) Both lenses are diverging lenses.

A I only B II only

C I and III only D II and IV only

22 Waves travel slower on the surface of water when the water is shallow.

A person drops a stone into a pool at X. The diagram shows the first wavefront 
formed on the surface of the pool.

Which region of the pool is likely to be most shallow?
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23 The diagram shows a wave on a rope with two points P and Q marked. The 
wave is moving the direction shown.

What will happen next?

A P will move to the left.

B P will move up.

C Q will not move.

D Q will move up.

24 A company which manufactures laser machines used to correct short-
sightedness is intending to change the type of laser being used. The table 
below shows the various types of lasers that the company is interested in and 
their respective wavelengths.

If the visible light spectrum has a range of wavelength from 4.0 x 10-7 m to 
7.0 x 10-7 m, which laser uses infra-red?

wavelength / m

A 3.4 x 10-7

B 5.4 x 10-7

C 5.9 x 10-7

D 1.1 x 10-6
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25 Early in the morning, a student councillor made an announcement into the 
remote microphone in the school general office, which is connected to a 120 W 
amplifier. The announcement was instantaneously heard all over the school via 
wall speakers mounted in each classroom. 

Which of the following statements is/are incorrect about the Physics of the 
announcement system?

(I) The remote microphone and wall speakers act as input transducers 
which convert sound energy to electrical energy. 

(II) The remote microphone and wall speakers act as output transducers 
which convert electrical energy to sound energy.

(III) A longitudinal wave travels from the remote microphone to the 
amplifier to the speakers.  

(IV) The amplitude of the sound wave transmitted by the wall speaker is 
greater than that produced by the student councillor.

A I and IV only B II and III only

C I, II and III only D I, II and IV only

26 Ships use ultrasound waves to find the depth of the sea. Pulses of the 
ultrasound waves are sent out and echoes are detected. A ship emits a pulse 
of ultrasound waves lasting 0.50 s. The ultrasound waves have a frequency of 
30 000 Hz.

How many complete ultrasound waves does the pulse contain?  (Take the 
speed of sound in water to be 1500 m s−1.)

A 15 000 B 30 000

C 70 000 D 140 000
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27 P and Q are two light conducting spheres suspended using nylon threads. 
When a positively charged rod R was placed between these two spheres, 
sphere P was attracted towards the charged rod but the sphere Q was repelled 
away from the rod.

Which of the following is the correct conclusion about the charge on each 
sphere?

P Q

A negative positive

B negative positive or neutral

C negative or neutral positive

D negative or neutral positive or neutral

28 A large negatively-charge metal sphere of charge -50 C is connected to a small 
positively-charged metal sphere of charge +25 C, by a piece of copper wire. 
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Which of the following statements is/are incorrect?

(I) A momentarily conventional current will flow from the small metal 
sphere.

(II) The small metal sphere will acquire an overall negative charge.

(III) Only the small metal sphere will be neutralised.

(IV) Both metal spheres will be neutralised after equilibrium is 
established.

(V) The electric force exerted by the larger metal sphere on the smaller 
metal sphere is greater than that exerted by the smaller metal sphere 
on the larger metal sphere.

A I and III only B III and IV only

C II, IV and V only D III, IV and V only

29 The graphs below show how current I through different electronic components 
varies with the potential difference V across each component.

What are the components (a), (b) and (c)?

(a) (b) (c)

A fixed resistor filament lamp thermistor

B fixed resistor thermistor filament lamp

C filament lamp thermistor fixed resistor

D thermistor fixed resistor filament lamp

www.KiasuExamPaper.com

 
303



18

©BPGHS 2017  Sec 4 Express Physics/01/Prelims        [Turn over

30 Which of the following unit is also equivalent to the SI unit of potential 
difference?

A A / s B C / A

C C / J D J / C

31 The diagram shows a circuit containing five resistors connected to a battery.

In which resistor is the current the smallest?

32 The diagram shows a circuit with a potential divider joined in series with a light-
dependent resistor (LDR). The resistance of LDR varies from 600 Ω to 1200 Ω.

What are the minimum and maximum readings that can be obtained on the 
voltmeter when the potential divider is adjusted and light is shining on the LDR?
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minimum reading maximum reading

A 0 V 1.5 V

B 0 V 2.4 V

C 1.5 V 4.5 V

D 2.4 V 3.6 V

33 The diagram shows an opened mains plug.

Which of the following statements is/are correct?

(I) Wire X is brown and wire Z is blue.

(II) No current will flow through Y when the appliance is operating 
normally.

(III) Wire X and wire Z are at the same potential.

A II only B III only

C I and II only D II and III only
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34 The diagrams show two electric cookers, A and B. Contained in each cooker 
are two heating elements, of resistances 100 Ω and 150 Ω respectively, 
connected to the live (L) and neutral (N) wires in different ways.

Given that the live wire is at a 240 V potential, calculate the maximum possible 
power dissipated by either cooker A or cooker B.

A 60 W B 230 W

C 240 W D 960 W

(For Questions 35 and 36, refer to the following description and diagram.)

The diagram shows a bar magnet placed in a uniform magnetic field.

35 When the magnet is allowed to move freely, it will ____________.

A remain stationary

B turn 90° clockwise

C turn 90° anticlockwise

D turn 180° clockwise
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36 When the magnet is stationary, it is said to be ____________.

A not in equilibrium

B in stable equilibrium

C in unstable equilibrium

D in neutral equilibrium

37 A student carries out an experiment to see the effect of a magnetic field on a 
wire carrying a current.

The wire moves upwards as shown.

Which set-up is correct?

polarity of X polarity of Y current direction

A north north P to Q

B north north Q to P

C north south P to Q

D north south Q to P
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38 A compass is placed between two current-carrying conductors P and Q as 
shown. Conductor P carries current into the page while conductor Q carries the 
same amount of current out of the page.

Which of the following correctly shows the direction of the compass needle, and 
the direction of the force experienced by conductor P?

Direction of 
compass needle

Direction of force 
experienced by P

A

B

C

D

P Q
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39 A copper ring is dropped next to a magnet. The diagrams below show their 
positions at two different instances, t1 and t2.

At time t1 At time t2

Determine the direction of the induced current in the ring as viewed from the 
left for the two instances shown.

At time t1 At time t2

A anticlockwise anticlockwise

B anticlockwise clockwise

C clockwise anticlockwise

D no induced current no induced current
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40 In the diagram below, the portion XY of the soft iron core of the transformer is 
removable.

            
Which of the following is correct when XY is removed?

A The brightness of the lamp decreases.

B The brightness of the lamp increases.

C The brightness of the lamp remains unchanged.

D The lamp stops lighting up.

END OF PAPER 
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Section A 
Answer all the questions in this section. 

1 A space rocket is launched from a planet. The space rocket starts its engine
from rest and rises vertically from the surface of the planet. After several 
seconds the engine is switch off. The graph in Fig. 1.1 shows how the velocity of 
the rocket varies with the time from the instant of launching. 

Fig. 1.1

(a) Determine the maximum height that the rocket reaches above the surface 
of the planet. 

Maximum height = ……………………..[1]

(b) Calculate the acceleration due to gravity on the planet. 

Acceleration due to gravity = ………………………..[1]
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Use(c) Sketch the displacement-time graph of the rocket for the 45 seconds.      [2]

(d) Describe the motion of the rocket from 0 second to 45 seconds. 

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………..….....[2]

2 A stone of mass 2.0 kg is thrown vertically upwards at the top of a cliff with a 
speed of 15 m/s. The cliff is 80 m above the sea. Take the gravitational potential 
energy at the sea level to be zero and the gravitational field strength to be 10 
N/kg.

                   
Fig. 2.1

(a) (i) By considering the Principal of Conservation of Energy, calculate the 
greatest height reached by the stone above the sea. 

Greatest height = ……………………….. [2]
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Use(ii) Calculate the speed of the stone just before entering the sea. 

Speed  of stone = ……………………………[1]

(b) When the stone enters the sea, it slows down. Fig. 2.2 shows the velocity-
time graph of the stone from the time it enters the water till it reaches 
constant velocity at C.

Fig. 2.2

(i) Explain the motion of stone from B to C in terms of the forces acting 
on it and with reference to the relevant Newton’s Laws.

……………………………………………………………………………..….

………………………………………………………………………………...

………………………………………………………………………………...

………………………………………………………………………………...

………………………………………………………………………………...

………………………………………………………………………………...

……………………………………………………………………………...[4]

(ii) Describe the change in energy when the stone is falling with constant 
speed. 

…………………………………………………………………………...……

……………………………………………………………………………...[1]
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Use3 A student notices a large puddle of water on a road. Later in the day, he notices 
that some of the water has evaporated. 

(a) State two changes in the atmospheric conditions that would cause the 
water to evaporate faster. 

1.……………………………………………………………………..…………….

……………………………………………………………………..………………

2.…………………………………………………………………..……………….

…………………………………………………………………..………….……[2]

(b) Explain, in terms of molecules, what happens during evaporation. 

……………………………………………………………………………….……..

……………………………………………………………………………….….….

……………………………………………………………………………….…......

………………………………………………………………………………..….[2]

4 Fig. 4.1 shows a non-uniform plank XY 2.50 m long and weighing 950 N. Spring 
balances A and B are attached to the plank at a distance of 0.40 m from each 
end, as shown.

Fig. 4.1

When the plank is horizontal, spring balance A records 580 N. 
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(a) On Fig 4.2 below, indicate all the forces and their magnitudes acting on 
the plank. [2]

Fig. 4.2

(b) Define moment.

………………………………………….………………………………………....

…………………………………….……………………………………………..[1]

(c) Determine the distance of the centre of gravity from the end X of the 
plank. 

Distance of centre of gravity from end X = ………………………[2]

(d) Identify an action-reaction pair (according to Newton’s Third Law) from the 
system shown in Fig. 4.1.

……………………………………………………………………………………...

……………………………………………………………………...……………[1]
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5 (a) Fig. 5.1 below shows a thin converging lens used to form the image of a 
can as shown. The can with its light source is placed such that the object 
distance is more than twice the focal length of the converging lens. A 
screen is placed on the opposite side of the lens and moved until a sharp 
image of the can is captured on the screen.

Fig. 5.1

(i) Define the focal length of a converging lens.

……………………………………………….………………………………

………………………………………………………………………….…[1]

(ii) State three characteristics of the image formed.

………………………………………………………………………………

…………………………………………………………………….…..….[2]

(iii) The lens is replaced with another of the same focal length but one 
whose diameter is half the size of the original lens. State the
change(s) if any, that would be observed in the image formed.

………………………………………………………………………………

…………………………………………………………………………… [1]

(iv) The positions of the screen and can with light source are switched.
State :

(1) if the image will still be sharp ;

(2) the change,  if any,  that would be observed in the size of the 
image.

(1) ………………………………………………………………………

(2) ………………………………………………………………………

……………………………………………………………………[2]
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(b) Stars that are being formed emit infra-red radiation. Some of this radiation 
is received by a telescope that orbits the earth. Microwave signals from the 
telescope are sent to the Earth surface, as shown in Fig. 5.2.

Fig. 5.2

(i) The telescope is 600 km above Earth’s surface. Calculate the time 
for a microwave signal from the telescope to reach the Earth’s 
surface.

Time = ……………………….. [1]

(ii) Infra-red and microwave radiation are both part of the 
electromagnetic spectrum. State two other similarities and give one 
difference between infra-red and microwave radiation.

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

……………………………………………………………………….…...[2]

(iii) State an effect of absorbing infra-red radiation by human.

…………………………………………………………………………….

…………………………………………………………..……………….[1]
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6 Ultrasound is emitted from the rear of the car when the car is reversing. Objects 
behind the car reflect the ultrasound, which are detected by sensors that are 
fitted to the rear bumper of cars. The sensors will activate buzzer that emits 
audible beeps, which become more frequent as the car moves closer to the 
object as shown in Fig. 6.1. Assume speed of sound in air to be 330 m/s.

Fig. 6.1

(a) Define ultrasound.

…………………….……………………………………………………….………

…………………….………………………………………………….………...[1]

(b) Suggest two reasons why the amplitude of reflected ultrasound received 
by sensors is less than the amplitude of ultrasound emitted by the 
emitters.

1.……………………………………………………………………..…………….

……………………………………………………………………..………………

2.…………………………………………………………………..……………….

…………………………………………………………………..………...……[2]

(c) The time taken between these pulses being sent and received is 4.0 ms.
Calculate the distance between the object and the rear of the car.

Distance = ……………………….[1]

emitters and sensors
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(d) When the distance between the object and the rear of the car reaches a 
certain distance, 1 pulse is sent out every 40 μs. Calculate the wavelength 
of the ultrasonic pulse that results in the beeps at that distance.

Wavelength = ……………………….[2]

7 A student sets up a circuit as shown in Fig. 7.1.

                                 
Fig. 7.1

(a) Resistor X and the 3.0 Ω resistor have a combined resistance that is equal 
to 2.0 Ω. Calculate the ammeter reading. 

Ammeter reading = …………………………[2]
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(b) State an advantage of connecting the cells in parallel as shown.          

……………………………………………………………..……………………….

…………………………………………………………………………………...[1]

8 The generators at a power station produce a voltage of 25000 V. This voltage is 
stepped up to 400000 V by a transformer for long distance transmission on 
overhead power cable. A 20 km long transmission line has a resistance of 0.005 
Ω m−1.

(a) Find the power wasted as thermal energy in the 20 km transmission line 
when 30 kW of electrical power is transmitted at 400000 V.

Power wasted as thermal energy = ……………………….[2]

(b) State and explain why the voltage is stepped up for long distance 
transmission.

…………………………………………………………………………………...…

………………………………………………………………………………..….…

…………………………………………………………………………………...[2]

(c) Calculate the turn ratio of the step up transformer.

Turn ratio = ………………………..[1]

(d) Compare the frequency of the alternating current in the power station and 
during transmission. Explain briefly.

……………………………………………………………………………………...

……………………………………………………………………………………...

…………………………………………………………………………..……….[2]
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Class Name Reg. No.

Section B 
Answer all the questions in this section. 

Answer only one of the two alternative questions in Question 11. 

9 Ray hears that the mean global temperature is going to rise due to greenhouse 
effect. He performs an experiment to study the absorption of solar energy by 
carbon dioxide. He uses identical flasks A and B filled with carbon dioxide and 
air respectively and puts them under sunlight as shown in Fig. 9.1.

                                                     
                                                     Fig. 9.1

Using thermometers, he records their temperatures at 3-minute intervals. Fig. 
9.2 shows the result of his experiment.  

Fig. 9.2
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(a) Explain why each of the gases reaches a steady temperature after 15
minutes.                               

………………………………………………………………………..………………

…………………………………………………………………………...………..[1]

(b) The volume of each flask is 0.0015 m3. Ray gets the following data from a 
data book: 

Density of air = 0.0013 g/cm3

Density of carbon dioxide = 0.0020 g/cm3

Specific heat capacity of air = 740 J kg-1°C-1

Specific heat capacity of carbon dioxide = 640 J kg-1°C-1

(i) Find the mass of gas in each flask.

Mass of carbon dioxide = ………….……………….[1]

Mass of air = …………………………[1]

(ii) Find the energy absorbed by each gas to reach its steady 
temperature. 

Energy absorbed by carbon dioxide = ………………………..

Energy absorbed by air = ……………………..[2]
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(c) Describe the mechanisms in which thermal energy is transferred from the 
sun through the wall of the flask and to the air inside the flask.

……………………………………………………………………………………….

……………………………………………………………………………………..…

………………………………………………………………....……………………

……………………………………………..…………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………….…[3]

(d) Define renewable source of energy and state two sources of renewable 
energy that will not contribute to greenhouse gases. 

…………………………………………………………………………………..……

……………………………………………………………………………………..…

……………………………………………………………………………….……[2]  
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10 The cathode-ray oscilloscope (CRO) in Fig. 10.1 is used in many applications. 
One of it is to measure the potential difference across an electrical component.

Fig. 10.1

The CRO is connected in parallel across a resistor that is connected to an a.c. 
generator as shown in Fig. 10.2.

Fig. 10.2

(a) The voltage sensitivity of the CRO was set at 0.50 V per cm and the time-
base was set at 5.0 ms per cm. If the peak value of voltage across resistor 
is 1.0 V and the frequency is 50 Hz, sketch the trace in Fig. 10.3 provided 
below.                                                                                                      [2]

Fig. 10.3
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(b) Explain why the e.m.f. generated varies as the coil of generator rotates
one complete revolution. 

……………………………………………………………………………………...

……………………………………………………………………………………...

………………………………………………………………………………….…..

……………………….……………………………..………………………………

……………………………………………………………………………………..

…………………………………………………………………………………….

……………………………………………………………………………...……[3]

(c) Indicate with letter H on your answer for part (a) of Fig. 10.3 for the 
positions of the coil when it is horizontal (i.e. when the plane of the coil is
parallel to the magnetic field )                                                                  [1]

(d) Sketch the new trace that will be observed on the screen provided in Fig. 
10.4 below when the rotation of the generator is increased to twice its 
original speed.                                                                                           [1]

                                       Fig. 10.4
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(e) The a.c. supply is disconnected from the CRO and the time base turned 
off. The electron beam appears at the middle of the screen.
Two strong magnets are placed next to the CRO and perpendicular to the
electron beam as shown below.
In Fig.10.5 below, mark the new position of the electron beam on the 
screen.                                                                                                      [1]

Fig. 10.5

(f) Explain how you derive the position of the electron beam in part (e) .

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………..……………….[2]
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11 EITHER

Fig. 11.1 shows a simple type of motor. PQ and RS are hollow paper cones 
wound by wires. The cones and coil ABCD are connected in parallel to a 
battery.

Fig. 11.1

(a) State 

(i) the polarity at end Q of the left solenoid;

…………………………………………………………………………….[1]

(ii) the direction of rotation of coil when viewed from the battery.

…………………………………………………………………………….[1]

(b) Explain why the coil rotates in the same direction as stated in (a)(ii)
continuously.

……………………………………………………………………………………

….…………………………………………………………………………………

……………………………………………………………………………………

……………………………………………………………………………………

…………………………………………………………………………………...[2]
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(c) Suggest two ways of increasing the rotating speed of the coil.

……………………………………………………………………………………..

……………………………………………………………………………………...

…………………………………………………………………………………...[1]

(d) A student claims that if the battery in Fig. 11.1 is replaced by an a.c. of 50 
Hz supply, the coil will only oscillate to and fro and hence the motor will 
not function properly. 
Do you agree? State the reason. 

……………………………………………………………………………………...

……………………………………………………………………………………..

…………………………………………………………………………………...[2]

(e) In the space below, sketch the moment-time graph of the motor, starting 
with the position of coil as shown in Fig. 11.1.                                         [2]

(f) In the space below, sketch the magnetic field pattern of solenoid with the 
direction of current as in Fig. 11.1.                                                  [1]
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OR

A student designs a simple apparatus to measure electrical current. The set-up
is as shown in Fig. 11.2. The current to be measured is allowed to flow from 
terminal A to B through the solenoid. 

Fig 11 .2 

(a) (i) Explain why this set-up can be used to measure current. 

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………………

………………………………………………………………………..…….

……………………………………………………………………………[2]

(ii) Suggest two methods to increase the sensitivity of the set-up.

………………………………………………………………………………

………………………………………………………………………………

…………………………………………………………………………….[2]
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(iii) State and explain if the setup can still measure current if the magnet 
is replaced by soft iron bar.

………………………………………………………………………………

………………………………………………………………………………

…………………………………………………………………………….[2]

(b) The student tries to calibrate the set-up by an external circuit connected 
across AB. The external circuit consists of four dry cells, an ammeter, a 
rheostat and a light dependent resistor.

(i) Draw a circuit diagram to show one possible arrangement of the 
components of the external circuit.                                                  [2]

(ii) In the space below, sketch the magnetic field pattern of solenoid  as 
shown in Fig. 11.2                                                                   [2]

END OF SECTION B 
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Qn 
No.

Suggested Solution Marks

1(a) Maximum height = area under the v-t graph 
= ½ x 60 x 25 = 750 m A1

(b) Acceleration due to gravity on planet = (v-u) / t = (0-60) / (25-10) 
= -4.0 m/s2 or 4.0 m/s2 downwards 

A1

(c) 0-10 s: increasing gradient
10-25s : decreasing gradient

25 s: zero gradient
25-45 s: increasing negative gradient

Include max displacement value of 750 m, deduct one mark if max 
displacement value is not included in graph

B1

B1

(d) From 0-10 s, rocket moves upwards from rest to 60 m/s with constant 
acceleration.

From 10-25 s, rocket moves upwards from 60 m/s to 0 m/s with constant 
deceleration. 

From 25-45 s, rocket moves downwards from 0 m/s to 80 m/s with 
constant acceleration.

B1

B1

2(a)(i) Total mechanical energy of stone = mgh + ½ mv2

= 2 x 10 x 80 + ½ x 2 x 152 =
= 1825 J

At highest point ,
mgh = 1825 
2 x 10 x h = 1825 
h = 91.25 m = 91 m (2sf) 

A1

A1

(ii) At sea level,
½ mv2 = 1825
½ x 2 x v2 = 1825 
v = 42.72 m/s = 42.7 m/s A1

(b)(i) The velocity increases at a decreasing rate (decreasing acceleration).

The resultant force, F = W - upthrust - water resistance. F decreases as 
water resistance increases with speed of stone.

By Newton’s 2nd Law, F = ma, acceleration decreases as resultant 
force, F, decreases.

When weight equals upward forces (F = 0 N), the stone travels with 
constant velocity.

B1 

B1

B1

www.KiasuExamPaper.com

10 25s : decreasing gradient

25 s: zero gradient
25-45 s: increasing negative gradient

Include max displacement value of 750 m, deduct one mark iff mmaxax 
displacement value is not included in graph

B1
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acceleration.

From 10-25 s, rocket moves upwards from 60 m/s s ootototoottttotototooooootootototoootooooooooooooooooooooooooooooooooo 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 mmmmmmmmmmmmmmmmmmmmmmmmmmmm/s wwwwititth cconsstatantnt 
deceleration. 

From 25-45 s, rocket moves downwards from 0 m/ss to 80 m/s/s wwiith
constant acceleration.

B1

B1

2(a)(i) Total mechc anical energy of stoonene == mgh + ½½ mmvv22

= 2 x 10 x 80 + ½ x 2 x 152 =
= 1825 J

At highest poiintn  ,
mgh = 182525 
2 x 10 x hh == 11828 5
h = 91.25 m = 9191 mm ((2s2sf)f) 

A1

A1

(ii) At seaa levevelel,,
½ mv2 == 1818255
½ x 2 x v22 == 181 25 
v = 42.72 m/s = 42.7 m/s A1
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By Newton’s 1st Law, stone continues with uniform motion as there 
are no unbalanced forces (also accepted if Newton’s 2nd Law was used 
to explain this part).

B1

(ii) The loss in gravitational potential energy is used to do work in 
overcoming the water resistance / changes into internal energy of the 
water molecules / changes to thermal energy of the stone and water
due to water resistance opposing the motion.

B1

3(a) Any 2 of the following: 

1. Increase in wind speed/ wind flow above the puddle
2. Decrease in atmospheric pressure
3. Decrease in humidity
4. Increase in temperature

B1 
B1

(b) Liquid molecules near the surface that have enough energy to 
overcome the attractive forces of the other liquid molecules and 
atmospheric pressure escape into the atmosphere.

Less energetic molecules are left behind. Therefore average kinetic 
energy of the molecules decreases.

B1

B1

4(a)

(deduct one mark for each missing or wrong force)

B1

B1

(b) Moment is the product of force and the perpendicular distance from the 
pivot to the line of action of the force. 

B1

(c) Taking moment about spring A, at equilibrium,

Clockwise moment = anti clockwise moment
7.1370950 d

         md 662.0

Distance of the centre of gravity from X = 0.662 + 0.4 = 1.06 m

C1

A1

(d) Upward force on plank by spring and downward force on spring by plank

Or

Gravitational force on plank by earth and gravitational force on earth by 
plank

Or any other correct pairs shown in the system

B1

Force by spring A on plank  
580 N 

Weight 
950 N 

Force by spring A on plank  
370 N 
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3. Decrease in humidity
4. Increase in temperature

(b) Liquid molecules near the surface that have enough energy to 
overcome the attractive forces of the other liquid molecululeses anandd
atmospheric pressure escape into the atmosphere.
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energy of the molecules decreases.

B1

B1

4(a)

(deduct one mamarkk fforor eachh mimissssiningg or wrong force)

B1

B1

(b) Moment is s ththe e prododucuct t ofof ffororcece and the perpendicular distance from the 
pivot to the line  ofof aactctioionn ofof the force. 

B1

(c) Takingg mmomomene t t ababouo t spring A, at equilibrium,

Clockwisee momoment = anti clockwise moment
7.1370950 370d

         md .0
C1

Force by spring A on plank 
580 N

Weeigightht
95500 NN95500 N

Force by spring ggggggggggggggg AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA oooonononononononononononnnononononoononononnnonooooonononnoooonooooononononoonoooononoooooonooooooooooooooonoooooooooononoooonooooonooooooooo ppppppppplankk 
370 N
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5(a)(i) Focal length of a converging lens is the distance between the optical 
centre of the lens and the focal point.

B1

(ii) Any three: 
Real, inverted, diminished and on opposite side of the lens.

(deduct one mark for each wrong or missing characteristic)

B1
B1

(iii) The image would be dimmer. B1

(iv) (1) The image would still be as sharp. The light rays would still 
converge on the screen as the light rays behave the same when 
they enter the lens from either side (due to the principle of 
reversibility of light).

(2) The image would now be magnified instead.   

B1

B1

(b)(i) Speed of EM wave = 3 00000000 m/s 

Time = Distance / speed = 600000 / 300000000 = 0.0020 s A1

(ii) Both are transverse waves 
Both can travel in vacuum at 3x108 m/s 
Both do not require a medium

Infrared has a higher frequency than microwaves.
Microwave has a longer wavelength than infrared.

(deduct one mark for each mistake)

B1
B1

(iii) Infra-red radiation increases temperature of object B1

6(a) Ultrasound is sound with frequencies above the upper limit of the 
human range of audibility. (above 20000 Hz)

B1

(b) Any one of the following: 
1. Some ultrasound is absorbed by the wall.
2. Some sound energy is lost to the surrounding or the wall (accept 

only if the 1. was not given).
3. Some sound energy is converted to other forms of energy (accept 

only if the 1 or 2 was not given).
4. Friction between the air particles result in the air particles losing 

energy.
5. Ultrasound moves in all direction, only some of the sound gets to 

be reflected back to the direction of the receiver.
6. Ultrasound that hits the wall reflects in all directions, and not all is 

picked up by the receiver.

B1
B1

(c) Distance = speed x time / 2
               = 330 x 4.0 x 10-3 / 2
               = 0.66 m

(Marker’s comments: Well done.)

A1
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they enter the lens from either side (due to the principle of 
reversibility of light).

(2) The image would now be magnified instead.   B1

(b)(i) Speed of EM wave = 3 00000000 m/s

Time = Distance / speed = 600000 / 300000000 = 0.002020202020020002020002000000000200000020000000000000000000000000000 ssss A1

(ii) Both are transverse waves
Both can travel in vacuum at 3x108 m/s
Both do not require a medium

Infrared has a higher frequency than microwaves.
Microwave has a longer wavelength than infrared.

(deduct one mark for each miststake)e)

B1
B1

(iii) Infra-red radiation increases tet mpereratatururee ofof oobjb ect B1

6(a) Ultrasound is sound with freeququenencic eses aabbove the upper limit of the 
human range e off aaududibilitty.y. (a(abobovev  20000 Hz)

B1

(b) Any one ofof tthehe folloowiwingng::
1. Some ultltrarasosounund d isis absorbed by the wall.
2. SoSomeme ssououndd eenen rgy is lost to the surrounding or the wall (accept 

ono lyly iif f thhe e 1.1 wwas not given).
3. SoSomeme sosounu d energy is converted to other forms of energy (accept 

onnlyly iif f tht e 1 or 2 was not given).
4. Friction between the air particles result in the air particles losing

energy.
5 Ult d i ll di ti l f th d t t

B1
B1
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(d) Frequency = 1/T = (40x10-6)-1 Hz = 25000 Hz
V = f

= V/ f = 330 / 25000 = 0.0132 m

C1

A1

7(a) Reff = 2 + 2 = 4 Ω

I = 
R
V

=
22

2
= 0.50 A

C1

A1

(b) Cells can last longer when they are connected in parallel.  
or
Circuit will still be given the have the same e.m.f. when one cell is 
damaged or depleted. 

B1

8(a) Total resistance = 20000 m × 0.005 Ω m−1

= 100 Ω
Using P = IV,
30 000 = I ×  400000

     I = 0.075 A
Power loss = I2R

= (0.075)2 × 100 
= 0.563 W (3 sf)

A1

A1

(b) Transmit power at high voltage (V) so that current (I) is low when power 
(P) is constant  because I = P /V
Less joule heating occur during transmission ( P = I2 R where R is
resistance ) and less heat/power/energy loss

B1

B1

(c) 16 : 1 A1

(d) Frequency of a.c. in power station is same as frequency of a.c. during 
transmission because current in the transmission circuit is induced by 
current in the power station.

B1
B1
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8(a) Total resistance = 20000 m × 0.005 Ω m−1

= 100 Ω
Using P = IV,VV
30 000 = I ×  400000

     I = 0.075 A
Power loss = I2II R

= (0.075)2 × 100
= 0.563 W (3 sf)

A1

A1

(b) Transmit power at high voltage (V) so that currenenenennnnnnnnnnnnnnnnnnnnnnttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt (I(I(I(I((I(III((I((I(I(I(I((((II(I(I(I(I(I(I(I((((I((I(I((I(((((I((I(I((I(((((I(((((I((I((I((I(I(I(I(I(I(I(I(((I(I(((((I(I((((((((((I(I(III(II(I(II(III(IIII(III(II(I((III(I((I(II(I(((((((((((((((((((((( ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))) isiisiisisisisisisisisssssiissississsisississssisssisisisisssisiisssisssisissisisisisissisisssisississsssiisssssssissssisssssisiissssisisissiiiiisiiisisiisisisiiississsssssssss llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllowowowowowowowowowowowowowowowowowowowowowowowowowowowowooowowoowowowowowowowoowowowowowowoooooowwowowowowowowowoowowowowwwowwowoooooowowwwwwowowoowowwowowwowowoowowowwowwooooowowowwooowowwowoowowowowwwoowwowoowwwwoowowowowwwooooowwoooowowoowwwooowooowoo wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwhehehehehhhhhh n poppp wewer r 
(P) is constant  because I = P /V
Less joule heating occur during transmission ( PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP PPPPPPPPPPP ======================================================================= IIIIIIIIIIIIIIIIIIIIIIIIIII222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR whheeree R is
resistance ) and less heat/power/energy loss

B1

B1

(c) 16 : 1 A1

(d) Frequency of a.c. in power staatition is s saame as ffrereququenencycy of a.c. during
transmission because current t ini tthehe ttranssmimissssioion n cicircr uit is induced by 
current inn the power station..

B1
B1
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Section B 

9(a) A steady temperature is reached when the rate of energy lost by the 
gas is equal to the rate of absorption of energy from the 
sun/surroundings.

B1

(b) (i) Mass of carbon dioxide = density x vol = 2.0 x 0.0015 = 0.0030 kg
Mass of air = density x vol = 1.3 x 0.0015 = 0.00195 kg     

A1
A1

(b) (ii) Energy absorbed by carbon dioxide = mcθ 
= 0.003 x 640 x (48-26) = 42.24 J = 42.2 J (3 s.f.)
Energy absorbed by air  = mcθ 
= 0.00195 X 740 x (45-26) = 27.417 J = 27.4 J ( 3 s.f.)

Accept 

Energy absorbed by carbon dioxide =36.5 J (3 s.f.)
Energy absorbed by air  = 31.7 J ( 3 s.f.)

A1

A1

(c) Solar energy from the sun travel to earth by infra-red radiation which
does not require a medium.

Particles on outer surface of flask gain kinetic energy from the solar 
energy and vibrate vigorously about their fixed positions. They 
collide with neighbouring particles and transfer kinetic energy to 
the neighbouring particles. Process repeat itself and thermal energy 
is transferred mainly by conduction through the walls of flask.

Air particles near to wall of flask and gain kinetic energy and move
further apart from each other, results in increase in volume of the air 
near to the wall. Air becomes less dense and rises. Cooler air sinks in 
to replace the wamer air. Convection currents are form and thermal 
energy is transferred to air in flask.

Maximum : 3 marks

B1

B1

B1

B1

(d) Renewable energy is defined as energy from sources that can be 
replenish naturally.

Any two of the following: 
Solar Power
Hydroelectric power
Wind power 
Geothermal power

B1

B1

10 (a) Period = 4 cm   ( 1 mark ) 
Peak voltage = 2cm  ( 1 mark )

B1
B1

(b) When the plane of coil is rotate to parallel to the magnetic field , the 
coil will cut across the magnetic field lines at the greatest rate,
according to Faraday’s Law, the magnitude of e.m.f. induced 
increases to maximum
When plane of coil rotates to perpendicular to the magnetic field ,
the coil do not cut across the magnetic field lines and the 
magnitude of e.m.f. induced reduces to zero.

B1

B1

www.KiasuExamPaper.com

Accept 

Energy absorbed by carbon dioxide =36.5 J (3 s.f.)
Energy absorbed by air  = 31.7 J ( 3 s.f.)

(c) Solar energy from the sun travel to earth by infra-red radidiatatioionn wwhicchh
does not require a medium.

Particles on outer surface of flask gain kinetic eneneneeeeeeeeeerrrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgrggrgrggrgrgggrgrgrgrgrgrggrgrggrggrggrgrgrgrgrgrgrgrgrgrgrgrgrgrgrgggrggrgrgrgggrgrggggggrgrgrggggrgrgrggrggggrgggrgrgrrggggrrgrgrrgrgrrrrrrrgrgggggggggggggggggggggyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy frfrfrfrrffrfrfrfrfrfrfrfrfrfrfrfrfrfrfrfrfrffffrfrfrffrffrfffrfrfrfrfrfrfrfrfffrfrfffrfrffrfrfrfffrfrfrfrrfrfrfrrfrfrrfrfffrfrfrrrfrfrfrfrfrrrrfrrrrrfrfrfrfrrfrrfrfrrrrrrrrfrrrffffffffffffffffffff omomomomomomoomomomomomomomomommmmomomomoomoommmmmoomomoomommmomomooomommmmomooomomomommomomomomomommoomommommmmmommommomommommmommmmomomommmmmommmomomoomoooooomommmoooomooooommomommmoomomoommomm tttthhhhhhheh  solarararar 
energy and vibrate vigorously about their fixxxxeededededededddedededddededededdddedededdddededddeddeddddedddddededededdddededdeddeeeededededdededdeddddeddddddddddddddedeeeeedddededddeddedeeeeddddeedddeeee pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppoosososososoosoooososososossssssososososososososososososososososososossossosososososoooossososososoosososososoosoosossoooooosososooooooosososososoosoososoosooosososososoooososssooosoososossssssosoossoososssosossoossssititititititititititittititttittitttittitititttittittitititititititititiittttittitititttttttittittittittititittttttttttititttttttititittititiiiiiitittiitiitiitiitiiititiititttttttttttttttttioiiioioioioioioioioioioioioioioioioioiioiooioioioiioooioioioioooioioioiooioooiooioiooioioiioioiooooiooiooooooooioioooioooioooooiooooooooooioioioooiooooooioooooooioioiooioooioooiioiioioioiiiioiioiioioioooionsnsnsnsnsnnnnnnnsnnsnsnsnsnsssssnsnsnnnsnsnsnsnsnsnsnnnsnsnsnsnsnsnnsnnnnsnnnsnsnsnnsnnnnnnsnsnsnnsnsnsnnnsnssnsnnsnsnnsnnsnnsnnnnsnsnsnsssnnnsnsnssnnsnssnnnnnsssnssnnsnnsnssssssnnnssnssssnssssssssnss.. ThThThTheyyyy 
collide with neighbouring particles and tranananannnnnnnnnnnnnnnnnnnnnnnnsfsssfsfsfsfsfsfsfsfsffffsfsfsfsfssfsfsfffsfsfsfsffsfsfsfsfsfssfffsfsffsfffsfsfsfffsfsfffsfffsffsfsfsffffsfffffffsfsfffsfsffffffsffsfsfsfsfsfsssfsfsssfffsfssssffsssfffssfsfssssssfssfssffsfsssssfsssssfsfsfsssfssssssssssffffffffffffffererererereeeererrerererererereererererererereerereereererereereeeeeeeeererereererereeeeeereeeeeeeeereerereeeeeeeereeerereereereerererererererereererererrrererreeerreerrerrrrrrrrrrrer kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkiniininininininnininnnnnnininininninnnnininininnnnininnininininnninnninnininnnnnnininninnnnnninnnnninnininininninininininininniniininiiiniininnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnetetetetetetetetetetetteteteteteteeetettteteteteteetetttteteteteteteetetetteteteteteeetetetetttttteeetteeeeeeeeteeeeeeteeteteteteeeeeeeeteteeteeeeetetetteeeeteteeteetttetetttetttttttttttteeettteteteeeteeee iiiciicicciciciciciciciciciiciciicicicicccciccccciciicicicicicciiiicciiiiiiiiciiiiiiciiiiiiiiiciiiccccccccccccc eenenenen rgrgrgrgyyy toto 
the neighbouring particles. Process repeat itselffffffffffffffff fff anananananaaaaaannananananannanananananananaannnananaaaananaaannannananaaaananannannaaanaanananaaaaanaaaanaaaaaananaaaaaaannnnaanddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd ththththththhththththhththththththththththhththhthhtthtthtttt ermamamaal enenenenergygyyy 
is transferred mainly by conduction through the walls of flflasask.

Air particles near to wall of flask and gain kineticc energyy anandd move
further apart from each other, results in increase iinn vov lume of the air 
near to the wall. Air becomes s lel ss ddenense and rrisiseses. CoC oler air sinks in
to replace the wamer air. Coonvn ecctitionon currrerentntss arare e foform and thermal 
energy iis transferred to air in n flf asask.k.

Maximum : 3 marks

B1B

B1

B1

B1

(dd) Renewable ene erergygy is defifinenedd asas energy from sources that can be 
replenissh h natuturarally.

Any two of thee ffolollolowiw ngng::
Solaar r PoPowewerr
Hydrdroeoelelectctriic c popowew r
Windd ppowowerer 
Geotheermrmalal power

B1

B1
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After half a rotation, induced e.m.f. is maximum as plane of coil is 
parallel to the field again. But direction of motion of coil is opposite 
to first half and e.m.f. induced will be opposite in direction.

B1

(d) Period = 2 cm 
Peak voltage = 4 cm 

ECF from 10(a)  
 

B1

(e) A1

(f) Using Fleming’s Left Hand rule, with the thumb, index and middle finger 
mutually perpendicular to each other. Point the index finger, which 
represents the magnetic field to the right, the middle finger away 
from you into the paper, and the thumb which represents the force 
acting on the beam will be pointing downwards, which indicates a 
downward force pushing the beam downwards.

B1

B1

 

Either  

11(a)(i) Q : South pole A1
(ii) Clockwise A1
(b) Because the contacts of carbon brushes and commutators switch over 

after the coil passes through vertical position, direction of current in 
the coil reverses.
The force on the side of the coil next to the N-pole continued to be 
downwards direction and the force for the side next to S-pole 
continue to be upward direction when the current reverses after the 
vertical position.

B1

B1

(c) Any two of the following: 
1) Place soft iron cores inside the solenoids to concentrate the 

magnetic field lines
2) Increase the number of turns of the coil PQRS
3) Increase the current

B1
B1

(d) The polarities of the solenoids and the current passing through the
coil are reversed simultaneously if the terminals of the battery are 
reversed. 
Therefore the rotating direction of the coil remains unchanged, the 
motor still work correctly

B1

B1
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(f) Using Fleming’s Left Hand rule, with the thumb,, ininininninininiininnninnnnnnnnnnnnnnnnnnnnnnnnnninnnnnnnnnnnnnnnnnnnnndededededededededdeededededededededededededeededededededeededeeeedededededededdedddededdeeeededdddddddedededededdeddddededdeddedededededededededddedeeddeddededdedeeddeddededeeededdeeeeededeeeeedeedeeddeeeedeeeeeeeeeeeeeeeeeeedeeeeddexx x xxxxxx xxxxxx x xxxxxxxxx x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxx anananananananaaananaanananananananannananananaanaananananananananaaaananananannnanaannnanannnnannnnananaaannnnnnaaannnnnananananannnnnnnnnnaannnnannaannannanaaaannaaaanaaaaaaaannnaaaannanananndddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd mmmmmmmimimimimmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm dddddddddddddd le fingeeerrrr 
mutually perpendicular to each other. Pointtttt tttttttttttttttttttttttttttthehehehehehehehehehehehehehehehehehehheeheheheheheheheheheheheehhehehehhehehehehehhheheehehehehehhehhehehhhehehhheheheehehehheheeeeheheheheheehheehheeheeheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeheeheehheee ininiiniinininininiiniininiiininiininiinininnininiiininiinininininiinininnnnnninininnnnnininnnnninininnnnnnninninnnnnininnnnniiininininnnnnnninninnnnnninniinindeddededededededededeededededededededededededdedededededededededededededededdededededeeedeededededeedededeedededeeddddededeedededdedeedeededeeedeeddedeeddeddeddedddededdedededededddededddeededededdedededdededededdeededdddeedddedeeddddeddeedeeeeddeexxx xxxxx xxxxx xxxxxxx xxxxxxxxxx xxx x xxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx fififififfifffifififiififiiiffififiififififiififfifiififififfffififififififfffffififififififffififffffiffififffffffifififffffifififffifffffffiffifffffffffififfifffifffffiiiiiiiiiiiiiiiiffiiiffffiinnnnnnngnngngngngngngngngngnnnnnnnnngngngngnngnnnngnngngnnnngnnnnnnngngngnnngngngngnnnnnnnnggnnnnnngngngnnnnnnnngnnnnnnngngnggnnnnnngngngnnnnnnggngnggnnnn eeererereeeereeeeeeeeeeeeee , whwhwhwhicicicichhhh
represents the magnetic field to the right, the e mimimimmiimimimimimimimimimimimimimimimimmmimimmimmimmmmmiimimimmmimmimimimmmimiimimimimiimmimmmmmiiiimimmmmmiiiiimimimmmiimmimimmiiiimmimiimimmmmmmmmmmmiiiiiiddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddlelllleleleleeeeleleleleleleleleleleleeleleelelelleeleleleleleleleleeeelelleleleeeeleleeeelleleeeellelllelellelllllllelleeeeeeeeeeeeeee ffffffffffififffffffffffffff nggggeeeer aaaaway yy
from you into the paper, and the thumb which repressents thhee foforce e
acting on the beam will be pointing downwaards, which indid cacattes a
downward force pushing the beam downwardss.

B1

B1

Either  

11(a)(i) Q : South pole A1
(ii) Clockwise A1
(b) Because the contacts of carbrbonon bbrushshese  and commutators switch over 

after the coill ppasasseses s throrougugh h vevertrtical position, direction of current in 
the coil rrevevere seses.
The forcce e ono  thee ssidide e ofof tthehe coil next to the N-pole continued to be 
downwards didirerectctioionn anand the force for the side next to S-pole 
conttininueue ttoo bebe uupwpwara d direction when the current reverses after the
verticicalal pposositioon.n.

B1

B1

(c) Any two ofof tthe following:
1) Place soft iron cores inside the solenoids to concentrate the 

magnetic field lines

B1
B1
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(e)

Moment graph must start from peak moment because moment is 
maximum when coil is horizontal   - 1 mark
Correct Shape of graph – 1 mark

Markers’ comments: 
Most students drew a sine graph as they seem to confuse with AC 
generator.

(f)

 
 

B1

Or
11(a)(i) Solenoid becomes an electromagnet when current flows through it 

from A to B. 
The upper end of the solenoid becomes an north pole and attracts the 
magnet as unlike pole attract

The downward displacement of the magnet increases with the 
current and therefore is a measure of the current.

Markers’ comments: 
Second point on how set up is used to measure current is often missing 
in students’ answer or not properly stated. 

B1

B1

(ii) Any 2 of the following: 

Use a stronger  magnet
Use a solenoid with more turns per unit length
Use a less stiff spring

B1
B1

(iii) Yes, 
The lower end of the iron will be induced with unlike poles and
becomes a south pole by the magnetic field of the electromagnet.

B1

www.KiasuExamPaper.com

Moment graph must start from peak moment because mmomomenentt iis 
maximum when coil is horizontal   - 1 mark
Correct Shape of graph – 1 mark

Markers’ comments: 
Most students drew a sine graph as they seem to cooooooooooooooooooooooooooooooonnnnnnnnfnfnfnfnfnffnfnfnfnfnfffnfnnfnfnfnffnffnnnfnfnffnfnnnfnfnfnfnfnfnfnnfnnfnfnnfnnnnnnnnnnnnnfnnnnnnnnnnfnnnnnnnnnnnnnnnnnfnfnnnfnfnnfuuuuuuuuuusuuuuuuuuuuuuuuuuuuuuuuuu e wiiiithhhh AAAAC 
generator.

(f) B1

OrOr
11(a)(i) Solenoidd bbecomomes an n elelecectrtromomaga net when current flows through it 

from A to o B.B. 
The upper endd ofof tthehe ssololene oid becomes an north pole and attracts the 
magnnetet aass ununlilikek ppolole attract

The dodownw wawardrd displacement of the magnet increases with the 
current anandd tht erefore is a measure of the current.

Markers’ comments: 
S d i t h t i d t t i ft i i

B1

B1
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Unlike poles attract and soft iron will be attracted towards the 
electromagnet.

B1

(b)(i)

Deduct 1 mark for 1 wrong symbol or missing symbol

B1
B1

(b)(ii)

Correct field lines direction – one mark
Correct shape – one mark 
Deduct one mark for any intersection of lines

B1
B1

 
A + 

+ 
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Deduct 1 mark for 1 wrong symbol or missing symbol

(b)(ii)

Correct field lines direction – one mark
Correct shape – one mark 
Deduct one mark for any intersection of lines

B1
B1
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CBSS 4E Physics Prelim                                   5059/01/O/17                                                                  2 

1 When the ratchet head of the micrometer screw gauge turns 2 complete revolutions, what will 
be the distance between the anvil and the spindle?

A 0.50 mm B 1.00 mm C 2.00 mm D 4.00 mm

2 The diagram shows part of a vernier scale.

  

What is the reading on the vernier scale?

 A 6.05 cm B 6.50 cm C 6.55 cm D 7.00 cm  

3 A racing car accelerates at 3 m s-2 from a speed of 2 m s-1.

If the total distance travelled is 66 m, what is the final speed of the racing car?

A 20 m s-1 B 25 m s-1 C 97 m s-1 D 99 m s-1

4 An object is falling under gravity with terminal velocity.

What is happening to its velocity? 

A It is decreasing to a lower value.
B It is decreasing to zero.
C It is increasing. 
D It is staying constant. 

5 A heavy box is being balanced on a slope as shown. 

How many forces are acting on the box? 
  
A 0  B 2  C 3  D 4 

KiasuExamPaper.com 
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CBSS 4E Physics Prelim                                   5059/01/O/17                                                                  3 

6 Which relationship defines gravitational field strength?

A mass x 10
B mass x weight
C mass / weight
D weight / mass

7 A measuring cylinder containing some water stands on a scale pan. A solid ball is lowered 
into the water.
The water level rises from the 30 cm3 mark to the 40 cm3 mark.
The scale reading increases from 100 g to 180 g.  
 

 

What is the density of the material of the ball?

A 2.0 g cm-3 B 4.5 g cm-3 C 8.0 g cm-3 D 18 g cm-3

8 The diagrams show the cross-sections of different glasses.

Which one is the least stable when filled with liquid?

  A   B   C    D 

30 cm3 mark

40 cm3 mark
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CBSS 4E Physics Prelim                                   5059/01/O/17                                                                  4 

9 A hammer weighing 2 N is being balanced at the suspended position shown.

When the point of suspension is shifted to the position shown below, what is the most 
probable weight and position of a counterweight required to balance the hammer again?

weight position

A 1 N 5 cm to the left of the string 

B 1 N 5 cm to the right of the string

C 2 N 5 cm to the left of the string

D 2 N 5 cm to the right of the string

10 A 1 m long light uniform beam is being balanced as shown below.

  

Calculate the force G.

A 3 N  B 4 N  C 5 N  D 6 N

20 cm

15 cm

M

F

G
3 N 3 N

2 N

30 cm
0 cm 70 cm 100 cm
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CBSS 4E Physics Prelim                                   5059/01/O/17                                                                  5 

11 Which of the following units is a symbol for the unit of energy?

i J 
ii kWh
iii W 

A i only  B i & ii only C i & iii only D i, ii & iii

12 A boy, who weighs 50 N, runs up a flight of stairs 6.5 m high in 7 seconds.

How much power does he develop?

A
750

5.6
W B

5.650
7

W C
5.67

50 W D
7

5.650
W

13 A 100 g object drops from a 10 m building. 

What is the speed of the object when it is 4 m away from the floor? 

A 4 m s-1  B 6 m s-1  C 8.0 m s-1 D 11 m s-1

14 The diagram shows a simple mercury barometer.

Which height is a measure of the atmospheric pressure? 

KiasuExamPaper.com 
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CBSS 4E Physics Prelim                                   5059/01/O/17                                                                  6 

15 The diagram shows the levels X and Y in a liquid manometer when the gas tap is opened.
  

What is the pressure of the gas in the cylinder?

A 9 cm of liquid above atmospheric pressure 
B  9 cm of liquid below atmospheric pressure
C  18 cm of liquid above atmospheric pressure
D  18 cm of liquid below atmospheric pressure

 

16 A 2 cm mercury column is seen along a glass tube as shown in Figure 1. Given that the length 
of the trapped air is 8 cm and the atmospheric pressure is 75 cm Hg, what is the length of the 
trapped air when the glass tube is turned to the position shown in Figure 2?  

    

A 6.0 cm  B 7.5 cm  C 7.8 cm  D 8.0 cm 

17 A liquid is being heated.

Which statement is incorrect?

A The molecules expand.
B  The molecules gain energy.
C  The molecules move further apart.
D  The molecules move faster.

18 Which of the following colours emits infra-red radiation best?
  

A black  B grey  C silver  D  white

Figure 1 Figure 2

2 cm

8 cm

gas from 
cylinder

tap

liquid

X

Y

9 cm

9 cm
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CBSS 4E Physics Prelim                                   5059/01/O/17                                                                  7 

19 During cold winter nights, the homeless people who sleep along the street cover themselves 
with newspaper to minimise heat loss from the body via  

A conduction and convection.
B conduction and radiation.
C convection and radiation.
D conduction, convection and radiation.

20 What is 50 °C in Kelvin scale? 

A 50 K  B  273 K  C  323 K  D 423 K

21 Dexter tried to use a thermistor as a thermometer. He found that when the temperature was 

What will the temperature be when the 

A 150 °C  B 160 °C  C 170 °C  D 180 °C

22 A solid substance is heated strongly for some time.
At one stage, the energy given to the substance is used as latent heat of vaporisation.

At this stage, what change does the energy cause?

A It breaks the bonds holding the molecules together. Molecules escape from the 
  liquid.

B  It breaks the bonds holding the molecules together. The solid becomes liquid.
C  It makes the molecules move faster but there is still a strong attraction between 

  them.
D It makes the molecules move faster and so the temperature rises.
 

23 The diagram shows a water wave in a ripple tank.

The wave has a speed of 12 cm s-1 at R. 
The wave crosses a boundary PQ where the distance between crests changes from 3.0 cm 
to 1.5 cm.

What is the speed of the wave at S? 

A 3.0 cm s-1  B  6.0 cm s-1 C  12 cm s-1 D  24 cm s-1

P

Q

SR

3.0 cm 3.0 cm 1.5 cm 1.5 cm
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24 The diagrams show different views of a water wave in a ripple tank.

Which letters represent a wavelength and a wavefront?

wavelength wavefront

A P R

B P S

C Q R

D Q S

25 A point P is marked on the rope before the rope is set to oscillate. At the particular instance 
shown below, what is the direction in which point P moves? 

  
  

26 A painter standing in the centre of a rectangular room is looking into a 1 m long mirror at the 
opposite end of the room. 

How much of the painted wall can he see through the 1 m long mirror? 

A 1 m  B 2 m  C 3 m  D 6 m 

wave direction

P AB

C

D
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27 An object 5.0 cm high is placed 2.0 cm from a converging (convex) lens which is being used 
as a magnifying glass.

The image produced is 6.0 cm from the lens and is 15 cm high.

What is the focal length of the lens? 
 
A  2.0 cm  B  3.0 cm  C  4.0 cm  D  6.0 cm

28 A hospital needs to sterilise medical equipment.

Which electromagnetic waves could be used?

A  infra-red B  microwaves C  radiowaves D  ultraviolet

29 The diagrams represent sound waves displayed on an oscilloscope.

Assuming the controls of the oscilloscope remain the same for each sound, which diagram
represents the quietest sound with the highest pitch? 

  A   B   C   D 

30 Two identical insulators carry charges of +1 C and -3 C respectively. What would be the final 
charge on the first insulator after they touch each other momentarily? 

A 2 C  B 1 C  C 0 C  D +1 C
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31 Four processes are used to charge an isolated metal sphere.

 i The sphere is earthed by touching it.
ii The earth connection is removed from the sphere.
iii A charged rod is brought close to the sphere.
iv The charged rod is removed.

In which order should these processes be carried out to charge the sphere?

first last

A i ii  iii  iv
B i  iii  iv  ii
C iii  i  ii  iv
D iii  iv  i  ii

32 An electrical quantity is defined as ‘the energy converted by a source in driving a unit charge
round a complete circuit.’

What is this quantity called?

A  current   
B  electromotive force
C potential difference
D  power

33 3 J of energy is dissipated from a circuit when 6 C of charge flows through the cell. 

What is the e.m.f. of the cell? 
  

A 0.5 V  B 2 V  C 4 V  D 18 V  

34 Calculate the effective resistance of the circuit. 

 A 4   B    C   D 

35 If 1 kWh of electricity cost $0.20, how much does it cost to switch on a spotlight which is rated 
at 2 kW for 6 hours?

 A $ 0.60  B $ 2.40  C $ 15.00 D $ 60.00
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36 Jonathan connects the switch along the neutral wire of a fan. Which of the following statements 
is/are correct? 

 i The fan will not operate when the switch is closed.
ii The fan will still operate when the switch is opened.
iii The fan will still be connected to the high voltage source when the switch is open. 

A iii only  B i & iii only C i & ii only D i, ii & iii

37   

One of the resistors , as shown in diagram 2. 

How does the reading in the voltmeter change when this is done? 

A It becomes zero.
B It decreases a little.
C It increases a little.
D It stays the same.

38 Delicate instruments are often placed in a ‘box’ to protect them from stray magnetic fields.

What is the material used for the box and why is it chosen?

A  Aluminium is used because it is a non-magnetic material.
B  Copper is used because it has a low electrical resistance.
C  Polythene is used because it is a good electrical insulator.
D  Soft iron is used because it is a magnetic material.
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39 A current-carrying wire lies between the poles of two magnets, as shown.

What is the direction of the force on the wire?

A into the plane of the paper
B out of the plane of the paper
C towards the left
D towards the right

40 Diagram 1 shows the oscilloscope trace produced by an input of 2 V at 50 Hz.  

Diagram 2 shows the trace from a different input on the same oscilloscope.  

What is the value of the new input?

A 1V at 50 Hz
B 2V at 25 Hz
C 2V at 100 Hz
D 4V at 50 Hz

~END OF PAPER~
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Diagram 2

direction of 
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Section A (50 marks)
Answer all questions in the space provided. 

1 Fig. 1.1 shows a helicopter taking off vertically. It starts from rest at time t = 0 s, and has a 
constant upward acceleration of 0.80 m s-2. The mass of the helicopter is 2000 kg. The 
acceleration due to free fall is 10 m s-2. 

Fig. 1.1

(a) On Fig. 1.1, draw the forces acting on the helicopter.    [1]

(b) Calculate the upward velocity of the helicopter at 25 s. 

velocity = ............................. [2]

At 25 s, a box accidentally dropped from the helicopter. At this moment, the box has the 
same velocity as the helicopter as calculated in (b).

(c) Given that the box eventually falls at terminal velocity, sketch the velocity-time graph 
  of the box.         [1]

(d) Explain, in terms of forces, how the acceleration changes when the box is initially 
  dropped to the time when it falls at terminal velocity. 

  ....................................................................................................................................

  ....................................................................................................................................

  ....................................................................................................................................
   
  ............................................................................................................................... [3] 
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2 A student measures the mass and volume of 3 plastic samples A, B and C.
  

These samples are made from the same material and are irregularly shaped.   

Fig. 2.1 shows the results.

A B C
mass / g 12.00 25.64 917.28
volume / cm3 13.2 21.0 1008

Fig. 2.1
  

(a) One of the mass measurement for sample A, B or C is made with a faulty electronic 
beam balance.   

Explain, using ideas on density, which reading could possibly be made by the 
faulty equipment. 

  ....................................................................................................................................

  ....................................................................................................................................
   
  ............................................................................................................................... [2] 
  

(b) State and explain which measurement in Fig. 2.1 cannot be made using ordinary 
electronic beam balance found in the science laboratories.      

  ....................................................................................................................................

  ....................................................................................................................................
   
  ............................................................................................................................... [2] 
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2 Fig. 2.2 shows sample D which is a very thin rectangular sheet of material. A student tries 
to measure the thickness of sample D with a ruler, but the sheet is too thin to measure 
accurately. 

   

Fig. 2.2

Sample D is made with the same material as A, B and C and is measured to be 50.56 g

(c) Given that the length and breadth of the plastic sheet is 35 cm and 20 cm 
respectively, describe how you could determine the thickness of the plastic sheet. 

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

  ....................................................................................................................................
   
  ............................................................................................................................... [2] 
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3 Fig. 3.1 shows a freezer for keeping food frozen. 

Fig. 3.1

The lid of the freezer is now closed and air at room temperature is trapped inside the 
freezer. 

The freezer is switched on. 

(a) Explain why it is more difficult to open the lid when the temperature inside the freezer 
drops. 

  ....................................................................................................................................
   
  ............................................................................................................................... [2] 

 (b) Explain why the temperature inside the freezer doesn’t rise much even if the lid of 
  the freezer were to be left open for long periods of time. 

  ....................................................................................................................................
   
  ............................................................................................................................... [2] 

 (c) State and explain a suitable colour for the outer surface of the freezer. 

  ....................................................................................................................................
   
  ............................................................................................................................... [2] 

4 X-rays are waves in the electromagnetic spectrum. 

 (a) State the name(s) of waves in the other part of electromagnetic spectrum that have 
  shorter wavelength than X-rays. 

  ............................................................................................................................... [1] 

 (b) Explain why the waves in (a) will have a frequency higher than X-rays.

....................................................................................................................................
   
  ............................................................................................................................... [2] 

(c) State an application of X-rays. 

  ............................................................................................................................... [1] 
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5 Fig. 5.1 shows the motion and arrangement of a liquid particles as drawn by a student. 

Fig. 5.1

 (a) Describe how you would re-draw the diagram to make it more accurate. 

....................................................................................................................................

....................................................................................................................................
   
  ............................................................................................................................... [2] 

(b) Describe how the movement and arrangement of particle would change as it is 
slowly heated from liquid to gaseous state.   

....................................................................................................................................
   
  ............................................................................................................................... [2] 

6 An ultrasonic sensor is a sensor that measures distance using sound. A short pulse of 
sound waves travelling at 333 m s-1 produces an echo from a wall. The echo arrives back
at the sensor 0.12 s after the pulse is produced. 

 (a) Calculate the distance from the sensor to the wall. 

distance = ............................. [2]

The wavelength of the sound wave is 30 mm.

(b) Calculate the frequency of the sound wave. 

frequency = ............................. [1] 
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6 The sound wave produces compressions and rarefactions in the air as it passes.

(c) Calculate the distance between a compression and the nearest rarefaction.

distance = ............................. [1] 

(d) State two reasons why such sensors must operate at ultrasonic frequencies. 

....................................................................................................................................
   
  ............................................................................................................................... [2] 

7 Fig. 7.1 shows a potential divider circuit made from a light-dependent resistor (LDR) and a 
. The potential divider is connected in series with a 12 V d.c. 

power supply and a voltmeter is connected across the LDR. 

Fig. 7.1

 A light shines on the LDR and the resistance 

 (a) Calculate
  

 (i) the current in the circuit, 

current = ............................. [2] 

(ii) the voltage shown on the voltmeter.    

voltage = ............................. [2] 
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7 (b) Describe and explain how the reading of the voltmeter would change when the light 
  intensity decreases. 

....................................................................................................................................

....................................................................................................................................
   
  ............................................................................................................................... [2] 

(c) Describe and explain the effect of increasing the resistance of the rheostat.  

....................................................................................................................................

....................................................................................................................................
   
  ............................................................................................................................... [2] 

 (d) Suggest a practical use for the circuit in Fig. 7.1. 

....................................................................................................................................
   
  ............................................................................................................................... [1] 

8 Given that two identical metal rods are attracted to each other. 

(a) Without using any other instruments or equipment, describe and explain how you 
  would 

  (i) show that both rods are magnets.  

   ........................................................................................................................

   ........................................................................................................................

   ................................................................................................................... [2]

  (ii) show that one rod is a magnet the other is a metal. 

   ........................................................................................................................

   ........................................................................................................................

   ................................................................................................................... [2]
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8 (b) Both rods are found to be magnets. Fig. 8.1 shows a coil ABCD placed in between 
  the rods. The fixed paper clips allows current to pass into and out of the coil.

Fig. 8.1

 (i) State and explain the direction of the force on side CD.

   ........................................................................................................................

   ........................................................................................................................

   ................................................................................................................... [2]

  (ii) Describe and explain what will happen to ABCD in Fig. 8.1 when the current 
   is left running.

   ........................................................................................................................

   ........................................................................................................................

   ........................................................................................................................

   ........................................................................................................................

   ................................................................................................................... [2]
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Section B (30 marks)
Answer all questions in this section in the space provided.

Answer only one of the two alternative questions in Question 11. 

9 It is a well-known fact that the maximum stopping distance travelled by a car depends on 
many factors.  Two of the physical factors – road condition and the condition of the tyres – 
which determine whether the car stops or skids on braking is considered in this situation 
here.

Fig. 9.1 shows how the maximum possible friction between a car tyre and the road varies 
with the speed of the car, in wet road conditions.

Fig. 9.1

 (a)  Describe how fig. 9.1 shows that using a patterned tyre is safer than using a smooth 
  tyre.   

  ...................................................................................................................................

  .............................................................................................................................. [1]

Fig. 9.2 shows the tread pattern of the patterned tyre. 

Fig. 9.2
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9 (b) With reference to Fig. 9.2, explain how does the tread pattern help the patterned 
tyre achieve a greater frictional force as compared to the smooth tyre in wet road 
conditions.

  ....................................................................................................................................
   
  ............................................................................................................................... [2] 

In addition to the frictional forces between the tyres and the road, the car also experiences 
air resistance. The air resistance Fair experienced by a car at any speed v (in km h-1) is 

given by the equation

Fair = kv2, where k is a constant.

 A car with patterned tyres is moving on a wet road at a constant speed of 50 km h-1.
The total mass of the car and its passengers is 900 kg.  

(c) If the air resistance experienced by the car at that speed is 5.0 kN, determine 
value of the constant k.

k = ............................. [2]

The car’s speed is now increased to a new constant speed of 90 km h-1 in 5 s. 

(d)  Calculate the acceleration of the car in m s-1 in the 5s when the speed is increasing.

acceleration = ....................... m s-1 [2]
  

(e) Calculate the driving/forward force of the car when it is travelling at a constant speed 
  of 90 km h-1.  

driving force = ....................... N [3]
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10 Fig. 10.1 shows the structure of a 1200 W electric kettle.

Fig. 10.1

 (a) Explain why the heating wire must be at the base of the kettle. 

  ....................................................................................................................................

....................................................................................................................................
   
  ............................................................................................................................... [2] 
  

Sammy uses the kettle in Fig. 10.1 to boil 1 litre of water at 20 °C. [1 ml = 1 cm3] 

(b) Given that the specific heat capacity of water is 4.2 J g–1 °C–1 and the density of 
water is 1 g cm-3,

(i) calculate the time it takes for the water to reach 100 °C.

time = ............................. [2] 

  (ii) Explain what it means by specific heat capacity of water is 4.2 J g–1 °C–1. 

   ........................................................................................................................

   ................................................................................................................... [2]

(iii) State one assumption you made for your calculation in (b).
  
   ................................................................................................................... [1]
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10 Sammy then uses 200 ml of 100 °C water to make a cup of milo. Since the milo is too hot, 
she adds 50 g of 0°C ice cubes into the milo. 

(c) Given that the specific latent heat of fusion of ice is 334 kJ kg–1 and the specific heat 
  capacity of the milo is 4.2 J g–1 °C–1, calculate the final temperature of the mixture. 

temperature = ............................. [3]
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11 Either
In a lighthouse, mirrors and lens are commonly used to focus the light in a certain direction.  
Fig. 11.1 shows a mirror on the wall behind a wall lamp. The mirror behind the lamp is 
modelled after lamps in a lighthouse.   

Fig. 11.1

 X is a point on the filament of the lamp, 0.19 m in front of the mirror. Light from the lamp 
would reflect off the mirror on the wall

 (a) On Fig. 11.1,

(i) draw and label the image of point X.              [1]

(ii) draw a ray diagram to show how light rays reflects off the mirror into the 
eye.                    [2]

 (b) Explain how does the mirror makes the lamp seem brighter. 

  ....................................................................................................................................

  ............................................................................................................................... [2]
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11 Another technique used to focus light in a certain direction is achieved by using converging 
lens as shown in Fig. 11.2.  

            
Fig. 11.2

 (c) Complete the ray diagram in Fig. 11.2 to show how the lens help to focus the light 
  in a certain direction. Also label the focal length on the diagram.             [2]

 (d) State and explain which type of lens is used.  

  ....................................................................................................................................

  ............................................................................................................................... [2]

 (e) State whether the lens used should have a long or short focal length. 

  
  ............................................................................................................................... [1]

lens
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11  Or 
Fig 11.3 shows an electric dynamo which generates Alternating Current (A.C.) to power 
up the bicycle lamp when it is moving. 

Fig. 11.3

 (a) Describe two advantages of rotating the magnet instead of rotating the coil. 

  ....................................................................................................................................

  ............................................................................................................................... [2]

(b) State how the current through X and Y will be affected when
  
  (i) the soft iron bar is replaced by a plastic bar.  

   ........................................................................................................................

   ........................................................................................................................

   ................................................................................................................... [2]

  (ii) the number of turns in the coil in increased.  

   ........................................................................................................................

   ........................................................................................................................

   ................................................................................................................... [2]

  (iii) the cyclist cycle faster.  

   ........................................................................................................................

   ........................................................................................................................

   ................................................................................................................... [2]

(c) Suggest and explain how you would modify the circuit so that a direct current is 
produced. 

  ....................................................................................................................................

  ............................................................................................................................... [2]
~ END OF PAPER ~
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B1

B1

B1

Badly done

Many wrongly stated right hand
rule

Many state that the rotation will 
continue to roll
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Dist = spd x time or dist = 333 x 0.06 or dist = 0.5(333 x 0.12)
Dist = 20 m

f = 11100 Hz

15 mm

Noise pollution / disturb other humans
Background noise doesn’t affect operation

M1
A1

B1

B1B1B1B1B1B1

B1B1B1B1B1B1BBB1B11B1B1B1B1B1B1B1B1111B1111B1BB111B1B11B1BBB1B1111B1BB11B1B11B1B1B1B1BB1B1B1BBBB1B111B1BB1B1BB1B11BBB1BBBBBBBBBBBBBBBBBBB1BBBBBBB11BB1B1111B1111B1
B1B1B11B1B1BBBBB1BB1B1BBB1B1B1BB1B1B1BB1BB1BB1B1B1B11B1B1BB1B1B1B1BB1B1BBBBB1BBBB1B1B111B11B1BBBBB1B1B111BBBBBBBBB1B1B1B1BB1BBBBBBB1B1B1BBBBBBBB1111BBBB1B111B1BB11B1B1B1B1BBBBBBBBB1BBBBBBBB1BBBBB1BBBBB1BBBBBBBB11BBB11B1B11

2/3sf

2/2/2/2/2/2/3s3s3s3s3s3sffffff + units

MiMiMiMiMiMissssssssssss ooooooutututututut 2nd point
V=RI or 12 = I(4000)
I = 3.0 mA= × or = × 12
V = 3.0 V

Voltmeter reading will slowly increase. 
Because = × . Whenn lligightht iintenensisityty 
decreases, increases and Voltaggee wiw lll iincncrereeasasee
accordingly to the formula

It willl make the circuit t lelessss ssensisititiveve/n/neeeedsds more changes in 
light intensity beforere vvololtmtmeterr reaeadidingng cchange
by increasing , mumustst chahange even more before 
the voltage will maka e thhee cocorrrresespop nding change.

Light dependenentt swswwititchh/ / sts reet light/night lamp

M1M1M1M1MM1MMMMMMMMMMMMMMM1M1MMMMMM1M1MMMM111M1M1M1M1M1MMMMMMMMMMMM1M1111M1M1M1MMMM1MMMMMM11M1M1MMMMMM11MMMMMMM1MMMMMM1MMMMMMMMMMMMMMMMMMMM1MM111MMMMM1111M1111MM1MM11MMMMMM
AAAAAAAA1AAAAAAAAAA

M1
A1

B1

B1

B1

B1 

B1

2/3s3ssss3sffffff

2/3sf

Did not use formula

Reverse one of tthehe rrodod to see if it repels
Only repulsion willl pprove that the rods are magnets

Put metals in a T shape If the metals attract then the vertical

B1
B1

B1 Badly done
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Qn Answers Marks Remarks
9a

b 

c 

d 

e 

Graph for the patterned tyre is higher than the curve for 
smooth tyre / patterned tyre registers a higher friction 
compared to smooth tyre over different speeds. 

Grooves in patterned tyres channel water away from centre 
to its sides for more grip
Smooth tyres (no channels) maintains a layer of water 
between tyre and road surface.
Frictional forces in smooth tyres is therefore less.

Fair = kv2   or 5.0 kN = k(50 kmh-1)2

223

22

102
2500

05

hkmkN
hkm

kN.k -

90 km h-1 = 25 ms-1 , 50 km h-1 = 13.9 ms-1 

a = (v-u) /t   or (25 – 13.9) /5
a = 2.22 m s-2

At 90 kmh-1, Frictional force = 3.0 kN

kN

hkm
hkm

kN
kvF

-

air

 2.16

)( )90)(102( 22
22

23

2

Driving force = 16.2 kN + 3.0 kN
                     = 19.2 kN

B1

B1

B1

M1

A1

M1
A1

B1

M1

A1

Did not link back to Fig9.1 as 
required

2/3sf

Did not convert to ms-1   

Wrong application of resultant 
force and F = ma

10a

bi

bii

biii

c 

Hot water being less dense will rise. 
So that convection can take place in the kettle to heat up the 
water = or 1200*t = 1000 *4.2*(100-20)
t = 280 s 

It takes 4.2 J  of energy to raise the temperature of 1g of 
water by 1 degree

There is no heat loss to the environment / no electrical losses

Q = mlf (energy required to melt 50g of ice)
Q = 0.05 *334 000 = 16 700 J 
Let final temp be T
Heat loss by boiling water = heat gain melt ice + raise temp
200 *4.2 (100 – T) = 16 700 + 50*4.2*(T-0) 
84000 - 840T=16700 + 210T
T = 67300 / 1050
T = 64.1 °C

B1
B1

M1
A1

B1
B1

B1

M1

M1

A1

Miss out energy used to raise 
temp of ice water that has 
melted
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223102 hkmkN2

90 km h-1 = 25 ms-1 , 50 km h-1 = 13.9 ms-1

a = (v-u) /t  or (25 – 13.9) /5
a = 2.22 m s-2

At 90 kmh-1, Frictional force = 3.0 kN

kN
hkm

kN
kvFairF

 2.16

)( )90)(102( hkm
k

kN 22h22h-h-
23 )90)( )90)(

2

2(

Driving force = 16.2 kN + 3.0 kN
                     = 19.2 kN

A1

M1
A111111

B1B1B1B1B1B1B1

M1M1M1M1MMMMM1MM1MM1MM1M1M1M11M11MMMMM1M1M1MM1M1M1MMM1M1MMM1MM1M1MM1M1M1M1M1M1MM1M1M1M1M1M1M1MMMMM11M1M1M11M1MMM111M1MMM1M1M1M1M1M111M1MMMM1M1M11MMMMM111MMM1MMM1MMMMMMMMM1MMMMMMMMMMMMMM11111111MM1M

A1

2/3sf

DiDiDiDiDiDidddddd nnnnnon t convert to m

Wrrrrrrononononononggggg g application 
force and F = ma

Hot water being less dense will rise.
So that convection can take place in ttheh kketettlle e to hheaeat t upup tthehe 
water = or 1200*t = 1000 *4.2*(1000000--2020))
t = 280 s 

It takes 4.2 J  of eenenerggy y toto raisese tthehe ttemempep rature of 1g of 
water by 1 degreee

There is no heheatat llososss toto tthehe eenvnvironment / no electrical losses

Q = mlf (energy y rereququirireded to melt 50g of ice)
Q = 0.05 *334 0000 0 == 16 700 J 
Let final temp be T
Heat loss by boiling water = heat gain melt ice + raise temp

B1
B1

M1
A1

B1
B1

B1

M1

M1 Miss out energy us
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Qn Answers Marks Remarks
E
11a

11b

11c

11d

11e

Correct position of I 

Correct reflection
Correct arrow direction

less/no light is absorbed by the wall
more light is reflected back to the eye

correct ray of light
correct label of focal length

converging lens
diverging lens will spread out the light and not 
converge/direct it into certain direction

Short focal length 

B1

B1
B1

B1
B1

B1
B1

B1
B1

B1

O
11a

bi 

bii

biii

c 

Less wear and tear in wires
No need for the use of slip rings

Amplitude will be lesser 
Frequency the same

Amplitude will be greater 
Frequency the same

Amplitude will be greater 
Frequency will be greater

Add a diode at X/ split ring
Diode will prevent current from flowing from the other 
direction

B1
B1

B1
B1

B1
B1

B1
B1

B1
B1

Did not state frequency

KiasuExamPaper.com

converge/direct it into certain direction

Short focal length B1

Less wear and tear in wires
No need for the use of slip rings

Amplitude will be lesser 
Frequency the same

Amplitude will be greater 
Frequency the same

Amplitude will be greater 
Frequency will be greater

Add a diode at X/ split ring
Diode will prevent current from flowing g fromom ttheh  oththerer 
direction

B1
B111111

B1B1B1B1B1B1B1
BB1B1B1B1B1BBB1B1B111B1B1B1B1B11B1B1B1B1B1B1B1B1111B1111B1BB111B1B11B1BBB1111B1BB11B1B11B1B1B1B1BB1B1B1BBB1B1111BB1B1B1B11BBB1BBBBBBBBBBBBBBBBB1BBBBBB11BB1B1111B11

B1B1B1B1BBBB1BB1B1B1B1BB1B1B1B1B1B1B1B1B1B1B1B1B1BBB1B1BBBBBB1B1BB1BBB1B1BBB1BB1BB11BB1BBB1B111BBB1B1B1B1B1BB11BBBBB111B1B1B11B1B1BB11BB1B11BBBBBBBBBBBBBBBB1BBBBBBBBBBB1BBB1B1B1
BBBBBBBBB1BBBBBBBBB

B1
B1

B1
B1

Diiiiiidddddd nonononononotttttt ststststststaate freque
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2

Multiple Choice Questions [40 marks]
Answer all questions and shade your answers on the OMR sheet provided.

1 Fig. 1.1 shows the zero error of a pair of vernier calipers and Fig. 1.2 shows the 
measurement of the diameter of a copper rod.

Fig. 1.1 Fig. 1.2

Which of the following sets of data is correct?

zero error / cm observed reading / cm actual diameter / cm
A -0.02 4.98 4.96
B -0.02 4.98 5.00
C +0.08 5.58 5.50
D -0.08 5.08 5.16

2 Which of the following represents the shortest length?

A 1.5 x 1012 nm B 1.5 x 108 μm C 1.5 x 10-6 km D 1.5 x 10-10 Gm

3 A ticker tape timer is used to investigate the speed of a remote control car. The ticker tape 
timer is set to frequency of 10 Hz and a portion of the tape obtained is as shown in Fig. 3.1.

Fig. 3.1

Which of the following statements are correct?

(i) The average speed is 50 cm/s.
(ii) The car moves at a constant speed.
(iii) The car has a uniform acceleration.

A (i) and (ii) only C (i) and (iii) only 
B (ii) and (iii) only D (i), (ii) and (iii)

5 6

0 105

40 cm

X Y

0 1

0 105
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4 Fig. 4.1 describes the motion of three cars.

Fig. 4.1

Which of the following sets is correct? 

greatest average velocity increasing acceleration
A X Z
B X Y
C Y Z
D Z X

5 A man applied a force, F, to pull a box across the floor at a constant speed. If the man now 
uses twice the amount of the force to pull the box across the same floor, the box will move

A at the same constant speed.
B at a higher constant speed.
C with a uniform acceleration.
D with an increasing acceleration. 

6 An object weighing W is hung from ceiling by a light string. A horizontal constant force F is
applied to the object as shown in Fig. 6.1. If T is the tension in the string, which of the
following diagrams shows the three forces T, W and F in equilibrium?
                                         

Fig. 6.1

   

A B C D

velocity

Car X

Car Y

Car Z

F

time

T

FFFF

TTTT
WWWW
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7 The weight of an inflated balloon is 200 N. The balloon rises at a constant speed of 2.0 m/s. 
What is the resultant force acting on the balloon while it is rising?

A 0 N B 100 N C 200 N D 400 N

8 A big cube is formed by 27 identical small cubes. The small cubes are made of the same 
material and the density of each cube is 2.0 g/cm3. Fig. 8.1 shows a new arrangement when
one small cube is removed from the big cube.

Fig. 8.1

What will be the change(s) to its density and inertia as compared to the original big cube (if 
any)? 

density of the new arrangement inertia of the new arrangement
A remains unchanged decreases
B increases remains unchanged
C remains unchanged remains unchanged
D decreases decreases

9 Three identical hollow pipes X, Y and Z have one or two identical weights attached to their 
inner surfaces as shown in Fig. 9.1. 

Fig. 9.1

Which of the following sets best describes the state of equilibrium of each pipe? 

X Y Z
A neutral unstable stable
B unstable neutral stable
C neutral stable unstable
D stable neutral unstable

pipe

weight
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10 Fig. 10.1 shows four identical heavy bells balancing on light strings and horizontal bars of
negligible mass. 

Fig. 10.1
What is the length d?

A 3.0 cm B 4.0 cm C 5.0 cm D 6.0 cm

11 Fig. 11.1 shows a simple hydraulic jack. Which of the following alterations will enable heavier 
loads to be lifted?

(i) decrease the cross-sectional area of piston W
(ii) increase the cross-sectional area of piston Z
(iii) use a denser hydraulic fluid

A (i) and (ii) only C (i) and (iii) only 
B (ii) and (iii) only D (i), (ii) and (iii)

12 Fig. 12.1 shows a U-tube containing oil and water. The density of water is 1.0 g/cm3.

Fig. 12.1
What is the density of the oil?

A 0.25  g/cm3 B 0.50  g/cm3 C 0.75  g/cm3 D 0.90 g/cm3

6 cm
8 cm

wateroil

1.0 cm1.0 cm

2.0 cm        1.0 cm

d                           1.0 cm

Fig. 11.1

piston Z

hydraulic 
fluid

piston W

handle
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13 A 2.0 kg box moves at a constant speed of 7.2 km/h. What is the kinetic energy of the box?

A 1.0 J B 2.0 J C 4.0 J D 8.0 J

14 The power of an electric motor is 20 W. How long does it take to lift a 2.0 kg box through a
height of 5.0 m? The gravitational field strength g is 10 N/kg.

A 5.0 s B 10 s C 15 s D 20 s

15 The Brownian motion of fine pollen grains suspended in water occurs because of the 

A convection currents in the water.
B constant random motion of the pollen grains.
C water molecules colliding with each other.
D water molecules colliding with the pollen grains.

16 Fig. 16.1 shows bubbles of gas, escaping from the mud at the bottom of a deep lake, rise to 
the surface. 

Fig. 16.1

As the bubbles rise, they get bigger. This is due to _______________.

A the formation of convection currents. 
B the evaporation at the water surface. 
C the colder water at the bottom of the lake. 
D the decrease in the water pressure acting on the bubbles.

17 Fig. 17.1 shows a piece of paper wrapped tightly around a copper rod and placed above a 
candle flame. It was observed that the paper did not catch fire even when it was placed 
above the flame for some time. 

.Fig. 17.1

Which of the following statements provides the best explanation?

A The flame from the candle is too weak to heat up the paper.
B The copper rod, being a good thermal conductor, conducts heat quickly away.
C The paper is a poor conductor of thermal energy.
D The paper is a poor absorber of radiant heat.

Mud

Water surface

copper rod
paper
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18 A piece of kitchen aluminium foil is used to wrap around food to be cooked in a barbeque 
fire. The foil has a shiny and a dull side. Which side should be on the outside and why?

outside surface explanation
A shiny better heat absorber
B shiny better heat conductor
C dull better heat absorber
D dull better heat conductor

19 When one junction of a thermocouple is placed in pure melting ice at 0 °C and the other 
junction in steam at 100 °C, the e.m.f. is 8.0 mV. The cold junction is then removed from 
melting ice and placed in a liquid at constant temperature. The e.m.f. is now 2.0 mV. 

What is the temperature of the liquid?

A 20 oC B 25 oC C 55 oC D 75 oC

20 Fig. 20.1 shows the rise in temperature of 2.0 kg of a substance, X. The substance is initially 
in solid state and it was heated uniformly at the rate of 2000 J/min.

                                

Fig. 20.1

Which of the following sets of data about X is correct?

specific heat capacity of 
solid X / J kg-1 oC-1

specific latent heat of 
fusion of X / J kg-1

specific heat capacity of 
liquid X /  J kg-1 oC-1

A 8000 6000 3000
B 1330 6000 600
C 4000 3000 1200
D 1330 3000 600

21 A fixed mass of gas is cooled down while its volume is kept constant. How do the properties 
of the molecules of the gas change?

average speed frequency of collisions 
with walls

average distance apart

A decreases increases unchanged
B decreases decreases unchanged
C decreases unchanged Increases
D unchanged decreases decreases

temperature / oC

time / min0 2 4 6 8 10

2

4

6

8
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22 Fig. 22.1 shows a ripple tank. The dipper vibrates up and down at a constant frequency.

Fig. 22.1

What happens to the wavelength, frequency and speed of the wave as it reaches the glass 
block?

wavelength frequency speed
A increases remains unchanged increases
B decreases increases increases
C decreases remains unchanged decreases
D increases increases decreases

23 Fig. 23.1 shows the cross-section of a water wave.

Fig. 23.1

A student made the following statements.

The particle moves from P to Q after ½ T.
Q is in the same phase as R.
Wave energy is transferred from position P to R.
Fig. 23.1 shows a transverse wave.

How many of the above statements is/are correct?

A 1 B 2 C 3 D 4

P

Q

R

direction of wave 
propagation

vibrating 
dipper

water 
tank

glass block

water
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24 Fig. 24.1 shows a person X standing 1.0 m in front of a plane mirror while observer O stands 
2.5 m behind X.

Fig. 24.1

Determine the distance between observer O and the image of X. 

A 2.0 m B 3.5 m C 4.5 m D 7.0 m

25 Fig. 25.1 shows the path of a ray of light as it strikes the water-to-air boundary.
.

Fig. 25.1

If the speed of the light in the water is 2.3 x 108 m/s and its speed in air is 3.0 x 108 m/s,
determine the angle . 

A 100 o C 130 o

B 120 o D 140 o

26 The diagram shows the main sections of the electromagnetic spectrum in order of increasing 
frequency. Some of the sections are labelled. 

The section R has a frequency just below that of light.
Which application uses the section R?

A Sterilisation C Sunbed
B Satellite television D Television remote controller

1.0 m                           2.5 m

water

air
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27 The speed of the radio waves in air is 3.0 x 108 m/s and the wavelength is about 5.0 m. What
is the frequency of the waves broadcast by the radio station?

A 60 MHz B 60 GHz C 150 MHz D 150 kHz

28 Fig. 28.1 shows a man standing between two cliffs. He claps his hands once.

Fig. 28.1

If the speed of sound in air is 300 m/s, determine the time interval between the two loudest 
echoes. 

A 0.33 s B 0.83 s C 1.2 s D 1.3 s

29 An insulating rod carries a positive charge after it is rubbed with a woollen cloth.
Which of the following statements correctly explains the transfer of charges? 

A Friction causes the negative charges on the rod to become positive.
B Positive charges are transferred from the cloth to the rod.
C Electrons are transferred from the rod to the cloth.
D Electrons are transferred from the cloth to the rod.

30 During a thunderstorm, a bolt of lightning sends out an electric charge of 20 C from a
thundercloud to the earth. If the energy produced by the lightning is about 500 MJ, determine
the potential difference between the thundercloud and the earth.

A 25 MV      B 500 MV C 10000 MV D 40000 MV

31 Three graphs X, Y and Z show the I-V characteristics for three different components.

X Y Z

A student made the following statements:

X is an ohmic device whereas Y and Z are non-ohmic devices. 
Gradient of graph X gives the resistance of X. 
Y is a semiconductor diode and Z is a thermistor.

How many of the above statements is/are correct?

A 0 B 1 C 2 D 3

200 m 150 m
cliff 1 cliff 2
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32 In Fig. 32.1, the current that flows through the point X is 0.50 A.

.  
Fig. 32.1

Determine the current that flows through Y.  

A 0.25 A B 0.50 A C 1.0 A D 1.3 A

33 An electrical household appliance uses 43.2 MJ of electrical energy after 4 hours of 
operation. If it costs 25 cents/kWh, find the electrical power of the appliance and the cost of 
energy usage.

electrical power / kW cost / $
A 3 0.75
B 3 3.00
C 12 3.00
D 12 0.75

34 Which of the following is correctly wired?

A C

B D

X

Y

device

Metal casing

device

Metal casing

device

Metal casing

device

Metal casing
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35 Fig. 35.1 shows a small compass placed between two bar magnets with the ends X and Y 
nearest to the compass.

Fig. 35.1

What are the polarities of ends X and Y?

X Y
A North pole South Pole
B South Pole North pole
C South Pole South Pole
D North pole North pole

36 Equal amount of current is flowing in two insulated wires, perpendicular to each other as 
shown in Fig. 36.1.

Fig. 36.1

Which segment, A, B, C or D has the strongest magnetic field flowing into the paper?

                                         
37 Fig. 37.1 shows a transformer. The number of turns between each pair of output terminals of 

a transformer is shown in the diagram.  

Fig. 37.1

Which pair of terminals should be connected such that the output will be 4.5 V?

A PQ B QR C PR D QS

6.0 V 20 turns
10 turns

5 turns

20 turns

P
Q

R

S

A C

B D

X Y
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38 Fig. 38.1(a) shows a simple alternating current (a.c.) generator and Fig. 38.1(b) shows the  
initial voltage produced against time.

Fig. 38.1(a)                                                     Fig. 38.1(b) 

Fig. 38.2

After a certain change was made to the a.c. generator, the voltage against time waveform is 
as shown in Fig. 38.2. What is likely to be the change?

A Reduce the rotating speed.
B Use a magnet that has a weaker strength. 
C Increase the number of turns of the coil in the generator.
D Place a soft iron core in the centre of the coil. 

39 Fig. 39.1 shows a trace on the cathode ray oscilloscope (CRO) when a source is connected 
to it. The amplitude of the input source is 10.0 V and the time-base of the CRO is 5.0 ms/div. 
Find the voltage gain of the CRO display and the frequency of the input source.

Determine the voltage gain and the frequency of the trace.

voltage gain / V div-1 Frequency / Hz
A 2.5 30
B 2.5 33
C 4.0 30
D 4.0 33

Voltage /V

time /s

10

- 10 0.2 0.4

time /s

20

- 20

0.2 0.4

Voltage /V

Fig. 39.1
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End of Paper

40 Fig. 40.1 shows a magnet moving up and down (between P and R) above a coil of copper 
wire.

Fig. 40.1

Which of the following statements are true?

(i) An induced alternating current is formed in the coil as the magnet moves up and 
down.

(ii) When the N-pole of the magnet is at P or R, the galvanometer does not show any 
deflection.

(iii) The galvanometer will show bigger deflections when more turns are made to the coil 
of copper wire. 

A (i) and (ii) only C (i) and (iii) only 
B (ii) and (iii) only D (i), (ii) and (iii)

coil of 
copper 

wire

magnet

spring

movement 
of magnet

Coil of 
copper 
wire
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Section A: Structured Questions [50 marks]
Answer all the questions in the spaces provided.

1 Fig. 1.1 shows the vertical velocity of a skydiver from the moment he jumps off an
aircraft during his skydiving trip.

Fig. 1.1

Describe the motion of the skydiver during the first 30 s of his journey down.

[5] 

parachute opened
70

60

50

40

30

20

10

00
0 5 10 15 20 25 30 35 40 45 50 55 60

70

60

velocity / 
m/s

time / s
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2 Fig. 2.1 shows a hand-operated hydraulic jack used to lift up a load.

Fig. 2.1

Piston P and the handle are linked through the same pivot. When 3.0 N is applied 
downwards at point X, piston P in the master cylinder is pushed down with a force 
FP, causing oil to flow into the slave cylinder.

(a) State the principle of moments. 

(b) Calculate the force FP applied directly on piston P.

FP = _______________

(c) The area of piston P is 10 cm2 and the area of piston Q is 200 cm2.
Calculate the load being pushed upwards by piston Q.

load = _______________

(d) If piston P moved a distance of 25 cm downwards, determine the distance 
moved upwards by piston Q.

distance = _______________

[2] 

[2]

[2]

[2]

oil

load

handle

oooiooiiilooooiiill
oil slave 

cylinder
master 
cylinder

piston Qpiston P

3.0 N
pivot0.50 m 

0.10 m 
X
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3 Fig. 3.1 shows the positions of particles of a medium at a particular instant when a 
sound wave, travelling from left to right, passes through the medium. Before the 
wave arrived, the particles were equally spaced at their original undisturbed 
positions as shown by the vertical lines.

Fig. 3.1

(a) State the type of wave formed in Fig. 3.1. Explain your answer.

(b) Given that Fig. 3.1 is drawn to full scale, determine the amplitude and the   
wavelength. (Give your answers to 1 d.p.)

amplitude = _______________

wavelength = _______________

(c) If the sound has a frequency of 100 Hz, calculate the speed of the wave.

speed = _______________

(d) Calculate the time taken for the compression at Q to move to the position at   
R.

time = _______________

(e) Describe how the movement of the particle at point P will change (if any)
when

(i) A softer sound passes through it.
  

(ii) A lower pitch sound passes through it.

  

[2] 

[1] 

[1]

[2]

[1] 

[1]

[1]

Q RP
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4 An object is placed in front of a thin converging lens and a real image is formed on 
the opposite side of the lens. The object distance is varied and the image distance
is measured. A graph of the image distance against object distance is shown in        
Fig. 4.1.

Fig. 4.1

(a) Determine the focal length from Fig. 4.1.

focal length = _______________

(b) Fig. 4.2 shows an incomplete full-scale ray diagram. Using data from Fig. 4.1, 
complete Fig.4.2 for the object when it is placed at a certain distance in front 
of the thin converging lens. Show the position the image (I) formed.  

Fig. 4.2

[1] 

[4] 

image distance / cm

object 
distance / cm
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5 Fig. 5.1 shows the heating curve of a substance X. The mass of X is 200 g and the 
heater used is rated at 100 W.

Fig. 5.1

(a) Define specific heat capacity. 

(b) Calculate the specific heat capacity of liquid X. 

specific heat capacity of liquid X = _______________

(c) Using the kinetic theory of matter, explain why the temperature remains 
constant from t = 10 min to t = 16 min.

(d) Calculate the specific latent heat of vaporisation.

specific latent heat of vaporisation = _______________

[1] 

[2] 

[2] 

[2] 

temperature / oC

t / min
1 5

5 1
10 16 1800

30

120

250

300
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6 Fig. 6.1 shows a circuit connected to a 3.0 V battery and three identical fixed
resistors (2 . Under bright light, component X’s resistance becomes
8.0

Fig. 6.1

(a) Name component X.

(b) Calculate the ammeter and voltmeter readings if the switch is opened in
bright light condition.

ammeter reading = _______________

voltmeter reading = _______________

(c) Calculate the effective resistance of the whole circuit in bright light condition 
when the switch is closed.

effective resistance = _______________

(d) The light falling on the LDR is dimmed, while the switch remains open. State 
with reasons how the ammeter and voltmeter readings will vary compared to   
your answer in (b). 

[1]

[1] 

[2] 

[2]

[4] 

A

V

X
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7 Fig. 7.1 shows the structure of a circuit-breaker that uses an electromagnet. The 
circuit-breaker operates when the current is greater than 10 A.

Fig. 7.1

(a) On Fig. 7.1, label the poles (N & S) induced on both ends of the  
electromagnet.

(b) Describe and explain how the circuit breaker works.

(c) Suggest how the electromagnet can be altered so that the circuit-breaker 
stops the current at less than 10 A. Explain your answer.

[1]

[3] 

[2]

electromagnet
current in

current out

contacts

pivot

copper bar

pivot

fixed barIron bar

spring
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Section B: [30 marks]
Answer all the questions in this section on the writing paper.

Answer only one of the two alternative questions in Question 10.

8 Read the passage carefully and then answer the questions that follow.

Gemstones used in jewellery are known for several of their physical properties – 
primarily lustre and optical brilliance. Lustre is a measure of the amount of light 
that strikes a gemstone’s surface and is reflected. Flat and smooth surfaces 
increase a gemstone’s lustre. Light that is not reflected by a gem’s lustrous 
surface passes into the stone.  The brilliance of a gemstone is a measure of the 
amount of light entering the gem that is reflected back to the viewer.  Precise 
techniques are used to cut gemstones into shapes that produce maximum 
brilliance.  The combination of a specialised shape and the gemstone’s inherent 
high refractive index gives gems their brilliance.

Refractive index is a measure of how much light is slowed/bent as it passes 
through a material. A higher value, or more 'bending power' means greater ability 
for the gem, with proper cutting, to re-route light back out to the observer rather 
than passing through the gem to the backside, and thus creating more total 
brilliance. A lower value means more light will 'pass through' or create a 'window' 
or see- through zone, as you tilt the stone or view it less than straight on. Thus, 
less brilliance because more light is simply escaping out the back of the gem
rather than being captured and returned back out the front for you to see as light 
play and sparkle.

Thus, a gem's refractive index is very much a measure of its expected brilliance 
(assuming optimal cutting which must use matching angles and symmetry to 
maximise it).  

Note that when a value is listed as with two values with a hyphen, it means the 
material is doubly refractive. In other words, the value from light entering the side 
is different than light entering the top.   

material refractive index

Diamond 2.42
Moissanite 2.65 ~ 2.69
Ruby 1.76 ~ 1.77
Sapphire 1.76 ~ 1.77
Emerald 1.57 ~ 1.60

Reference: https://betterthandiamond.com/pages/Listing-of-Gem-Refractive-Index-or-
brilliance-potential.html

(a)  State the two phenomena that occur to give a gem its brilliance.

(b) Suggest a gem that can produce the maximum brilliance. Explain your choice. 

(c) Calculate the critical angle of diamond.

(d) The speed of light through an unknown gemstone is 1.9 x 108 m/s.  
Identify the gemstone.  Show all necessary working.

[2] 

[3] 

[2] 

[3] 
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9 Fig. 9.1 shows the electrical wiring in a table lamp.

Fig. 9.1

(a) Explain why wire A rather than wire B is connected to the live terminal in the 
plug.

(b) The cable is connected to a plug which contains a fuse. 
Explain the purpose and action of the fuse.

(c) Wire A becomes loose and touches the metal case. Explain why a person who   
touches the metal case feels no shock and is not harmed.

(d) The lamp is marked “230 V, 100 W”.  
Calculate the resistance of the lamp when it is working normally.

(e) There is another lamp with no wire connected to the case. 
Suggest a possible reason why this lamp is safe to use.

[2]

[2]

[3]

[2]

[1]

  

10 EITHER

A 5.0 kg box is stationary on a rough horizontal surface. A constant horizontal force 
F is then applied to it.  Fig. 10.1 shows a graph of the variation of F applied with time. 
The box moves with an acceleration of 0.20 m/s2 in the first 10 s.

Fig. 10.1

F / N

12

time / s

5

0 10

wire B

wire C
wire A

switch

metal casecable to 
plug
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(a) Calculate the speed of the object when the time is at 10 s.

(b) Hence, calculate the distance travelled by the box in the first 10 s.

(c) Calculate the frictional force between the surfaces. Assume that air resistance is 
negligible.

(d)   From 10 s onwards, the box is being pulled on a smooth surface. State the change 
to its acceleration, if any, and explain your answer. 

(e) In the presence of air resistance, how would the acceleration change in the first      
10 s. Explain this change in terms of the forces acting on the box. 

[2]

[2] 

[2] 

[2] 

[2]

OR

A town is supplied with electrical energy from a power station some distance away by 
power cables as shown in Fig. 10.2.

                               

Fig. 10.2
.
(a) The input power from the power station is 100 kW, at 20 kV. The total resistance 

of the cables is 5.0 . Calculate

(i) the current I in the cables,

(ii) the power loss in the cables,

(iii) the voltage supplied to the town.

[1] 

[1] 

[2] 

power wasted in power 
cable

power wasted in power 
cable

output
power for 
town use

current

input power 
from power 

station
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(b) Fig. 10.3 shows another way of supplying electrical energy to the town using 
transformers. 

Fig. 10.3

(i) Name the types of transformers used for transformer A and transformer B.

(ii) Explain why transformer A is necessary for the transmission.

(iii) Explain why the transmission cables used have to be quite thick.

(iv) Calculate the turn ratio for transformer B.

[1] 

[2] 

[1] 

[2]

End of Paper

250 V of output voltage 
supplied to townpower station 

2.0 kV 400 kV

Transformer 
A

Transformer 
B

Transmission 
cables
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Marking Scheme

1 2 3 4 5 6 7 8 9 10
B C A C C A A A D A

11 12 13 14 15 16 17 18 19 20
A C C A D D B C D D

21 22 23 24 25 26 27 28 29 30
B C B C D D A A C A

31 32 33 34 35 36 37 38 39 40
B A B C A C C B D D

KiasuExamPaper.com
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Section A: [50]

1 From 0 s to 17 s, the skydiver has a decreasing acceleration.
He moves at a constant velocity of 60 m/s from 17 s to 25 s. 
From 25 s to 27 s, he experiences an increasing deceleration. 
In the next 1 s, he has a uniform deceleration of 30 m/s2. 
From 28 s to 30 s, he experiences a decreasing deceleration. 

[1]
[1] 
[1]
[1]
[1]

2(a)

(b) 

(c) 

(d) 

Principle of Moments states that the sum of clockwise moments is equal to the 
sum of anticlockwise moments about the same pivot such that the system is in 
equilibrium. 

3.0 x 0.50 = Fp x 0.10
FP = 15 N

FP/AP = FQ/AQ
15/10 = FQ/200
load  = 300 N [allow ecf]

work done is same at P and Q,
FP x DP = FQ x DQ
15 x 0.25 = 300 x DQ

DQ = 0.0125 m [allow ecf]

[1]
[1]

[1]
[1]

[1]
[1]

[1]
[1]

3(a)

(b) 

(c) 

(d) 

(e) 
(i) 

(ii)

Longitudinal waves. 
The particles vibrate parallel to the direction of the wave motion.

Amplitude = 0.8 cm
Wavelength = 11.7 cm

v = 100 x 0.117
= 11.7 m/s or 1170 cm/s [allow ecf]

T = 1 / f
= 1 / 100
= 0.010 s.

Time taken for compression to move = 0.010 / 2
= 0.0050 s     [allow ecf]

Particle P will vibrate from its rest position with a shorter maximum displacement.
[or shorter amplitude]
Particle P will oscillate less times in one second.
[or frequency decreases]

[1]
[1]

[1]
[1]

[1]
[1]

[1]

[1]

[1]

4
(a) 

(b) 

2f = 3.0 cm
focal length = 1.5 cm

1 ray passing through optical centre without bending
1 ray passing through focal point and parallel to principle axis
Correct drawing and position of image 
Correct arrows drawn (from O to I)

[1]

[2] 

[1]
[1]

2 sets
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) 

FP = 15 N

FP/AP = FQ/AQ
15/10 = FQ/200
load  = 300 N [allow ecf]

work done is same at P and Q,
FP x DP = FQ x DQ
15 x 0.25 = 300 x DQ

DQ = 0.0125 m [allow ecf]

a)

) 

) 

) 

)

Longitudinal waves. 
The particles vibrate parallel to the direction of thehh  wave mootititititionnnnnn.

Amplitude = 0.8 cm
Wavelength = 11.7 cm

v = 100 x 0.117
= 11.7 m/s or 1170 cm/s [aallllowow eecfcf]]

T = 1 / f
= 1 / 100
= 0.010 s.

Time takennn fforor ccomomprpresession to move = 0.010 / 2
= 0.0050 s     [allow ecf]

Particle P will vibrate from its rest position with a shorter maximum displacement.
[or shorter amplitude]
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5(a)

(b) 

(c) 

(d) 

Specific heat capacity is the amount of thermal energy needed by a unit mass to 
raise its temperature by 1K or 1oC.

100 x (5.0 x 60) = 0.20 x c x (250 – 120)
c = 1150 Jkg-1oC-1 (to 3 sig. fig)

During boiling, energy is absorbed to overcome the forces of attraction
between the molecules,
thus internal potential energy increases and kinetic energy remains 
constant. Since K.E. is constant, temperature is also constant.

100 x (6 x 60) = 0.20 x lf
lf = 180 000 J/kg

[1]

[1]
[1]

[1]

[1]

[1]
[1]

6(a)

(b) 

(c) 

(d) 

Light Dependent Resistor

I = V/R
= 3.0 / 12
= 0.25 A [2 sig fig]

V = RI
= 4.0 x 0.25
= 1.0 V [2 sig fig]

[1] for working

Effective resistance = 8.0 + (1/2 + 1/4)-1

= 9.3   [2 sig fig]

The resistance of the LDR increases drastically, thus causing the overall 
resistance to be largely increased. 
Hence the current flowing will be greatly reduced and
the ammeter reading will be less than that in (a). 
The potential difference across the LDR will also greatly increase, thus the 
potential difference across the fixed resistors will be reduced,
thus the voltmeter reading will be less than that in (a).

[1]

[1]

[1]

[1]

[1]
[1]

[1]

[1]

[1]
[1]

7(a) [1]
S

N 
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lf = 180 000 J/kg

a)

)

)

)

Light Dependent Resistor

I = V/R
= 3.0 / 12
= 0.25 A [2 sig fig]

V = RI
= 4.0 x 0.25
= 1.0 V [2 sig fig]

[1] for working

Effective resistance = 8.0 + (1/2 + 1/44)-11

= 9.3   [[2 2 sisigg fig]g]

The resistance of the LDR incrreaeasesess drdrasastiticacalllly,y  thus causing the overall 
resistance to be largely increaseedd. 
Heence the currentt flf owowining wiwillll bbee grgreae tly reduced and
the ammeter readadining will bbe e lelessss ththan that in (a).
The potential difffferenencece aacrcrososs the LDR will also greatly increase, thus the
potential difffef rerencce e aca rorossss tthe fixed resistors will be reduced,
thus the vooltltmemeteter rereadadini g will be less than that in (a).

a)
S
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(b)

(c) 

When the current is greater than 10 A, the electromagnet becomes strongly 
magnetised and attracts the iron bar upwards. 
The spring pulls the copper bar, breaking the contacts.
The circuit is now open and the current stops flowing. 

Increase the number of turns in the coil.
This will increase the attractive force acting on the iron bar when
the current is less 10 A. 
(accept other answers involving force on the iron bar)

[1]
[1]
[1]

[1]
[1]

Section B: [30]

8
(a) 

(b) 

(c) 

(d) 

Refraction and total internal reflection

Moissanite
A gem with high refractive index would have small critical angle.  This means 
that there is higher probability for incident angles of light travelling from denser to 
less dense medium to be greater than critical angle.  Hence, more total internal 
reflection of light could occur and these light rays will be refracted out to give the
gems their brilliance.

sin c = 42.2
1

n
1

c = 24.4o

n = speed of light in vacuum / speed of light in gemstone

= 3.0 x 108 / 1.9 x 108

= 1.58

Emerald

[2] 

[1]
[1]

[1]

[1]
[1]

[1]

[1]

[1]

9(a)

(b) 

(c) 

(d) 

(e) 

Wire A is connected to a switch.
When the switch is opened, the lamp will be disconnected from high voltage. 

A fuse prevents excessive current flow and overheating of the cable.
It melts and breaks the circuit when excessive current flows through the cable.

The metal case is earthed by wire C.
When the metal casing becomes live, a large current flows through the earth wire
instead of the user because it has a lower resistance than the human body. 
This causes the fuse to melt. Thus, the metal case is disconnected from high 
voltage and the user does not get an electric shock. 
P=V2/R
100 = 2302 / R
R =   

The outer casing is made of plastic. Current cannot flow through easily. 
Or
The lamp has double insulation.

[1]
[1]

[1]
[1]

[1]

[1]
[1]

[1]
[1]

[1]
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Refraction and total internal reflection

Moissanite
A gem with high refractive index would have small critical aaaaaangngngngngnglelelelelele. TTTTTThhhhhih s means 
that there is higher probability for incident angles of lighthththththt ttttttrarararararavevevevevevellllllllllling frfrfrfrfrfromomomomomom ddddddenenenenenenser to 
less dense medium to be greater than critical angle. HHHHHHenenenenenene cccececececceeceeec ,  mmmmomm reeeee ttttttototototototalalalalalal iiiiiintntntntntnternal
reflection of light could occur and these light rays wwwwwwililililililiillli llllllllllllllllllllll bebeebebebebebeebebbebeebebebbebebebebebebeebebebeebebebebbebebebebebeebebebebeebbebebebebbebbbebebbbebebebbeeebbeeeebebbeeebeeeebeebeeebeeeebebbeeeeeebebbeeeeebeeeeeeeeeeebeeeeeeeeeeeeeeeebeeeebbeebbebe rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeeeefefefefeeefeeefeefeeefeefefefeefefeeeeefeeefefeefefefeeefefefeffeeeeeeeeee rararararararararraraararr ctedd oooooout to give the
gems their brilliance.

sin c = 42.2
1

n
1

c = 24.4o

n = speed of light in vaccuumm / sps eedd ofof lligightht iinnn gemstone

= 3.0 x 108 / 1.9 x 108

= 1.58

Emerald

a)

) 

Wire A is coconnnnnecectetedd too aa swswitch.
When the sswiwitctch h isis oopepened, the lamp will be disconnected from high voltage. 

A fuse prevenntsts excessive current flow and overheating of the cable.
It melts and breaks the circuit when excessive current flows through the cable.
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10E
(a) 

(b) 

(c) 

(d) 

(e) 

a = (v-u) / t
0.20 = (v – 0 ) / 10

v = 2.0 m/s

Distance = area under graph
= ½ x 2.0 x 10
= 10 m 

Fr = F – friction
m x a = 12 – friction
5.0 x 0.20 = 12 - friction
friction = 11 N

The box’s acceleration increases. 
Since F-f=ma, 5.0 – 0 = 5.0a, a =1.0 m/s2. 

As the object moves faster, the amount of air resistance acting on it increases.
This will cause the resultant force FR on the object to decrease.
Since FR = m x a, the acceleration will decrease as well.

[1]
[1]

[1]
[1]

[1]
[1]

[1]
[1]

[1]
[1]

10O
(ai) 

(ii)

(iii)

(bi)

(ii)

(iii)

(iv)

P = VI  => 100 000 = 20000 x I  => I = 5.0 A

Power loss = I2R = 5.02 x 5.0 = 125 W 

Voltage drop = IR = 5.0 x 5.0 = 25 V 
Voltage supplied to town = 20000 – 25 = 19975 V = 20000 V (3 sig fig)

Alternatively,
Useful power = 100 000 – 125 = 99875 W 
Voltage supplied to town, V = P / I = 99875 / 5.0 = 19975 V = 20000 V (3 sig fig)

Step-up transformer (A) and Step-down transformer (B)

Transformer A steps up the voltage. Since Power = Voltage x Current, when a 
high voltage is used, electrical current transmitted will be lower.
This results in less electrical power loss from the cables since 
power loss = (current)2 x resistance of the cables. 

Thick cables have lower resistance than thinner cables, and can carry large 
amount of current with less heat loss. 

Ns/Np = Vs/Vp
= 250 / 400000

Ns:Np = 1:1600                      Also accept Np:Ns = 1600:1

[1]

[1]

[1]
[1]

[1]

[1]

[1]

[1]

[1]
[1]
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The box’s acceleration increases. 
Since F-f=ma, 5.0 – 0 = 5.0a, a =1.0 m/s2.

As the object moves faster, the amount of air resistance acacacacacactitititititingngngngngng oooooonnnnnn it increases.
This will cause the resultant force FR on the object to deeeeeecrcrcrcrcrcreaeaeaeaeaeasesesesesese.
Since FR = m x a, the acceleration will decrease as welelelelelell.l.l.l.ll.

0O
i) 

)

i)

i)

)

i)

P = VI  => 100 000 = 20000 x I  => I = 5.0 A

Power loss = Ir 2R = 5.02 x 5.0 = 125 W 

Voltage drop = IR = 5.0 x 5.0 = 25 V 
Voltage supplied to town = 2000000 – 252 = 199755 VV == 202 000 V (3 sig fig)

Alternatively,
Useful power = 100 000 – 125 = 9987755 WWW 
Voltage supplied to town, V = PPP // II == 999987875 5 / / 55.0 = 19975 V = 20000 V (3 sig fig)

StStStep-up transformmerer ((A)A) andnd StStepep-dod wn transformer (B)

Transformer A ststepps s upupp tthehe vvolltage. Since Power = Voltage x Current, when a 
high voltagege iis s s ususeded, elelecectrtrici al current transmitted will be lower.
This resulltstst iinn lelelesss eelelectc rical power loss from the cables since 
power loss == ((cucurrrrenent)2 x resistance of the cables. 

Thick cables have lower resistance than thinner cables, and can carry large 
amount of current with less heat loss.
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Greendale Secondary School 2 Sec 4 Express
Preliminary Examination 2017 Physics 5059

Section A (40 marks) 
Answer all the questions in this section. 

1 The radius of the earth is about …………………………..

A 60 km B 600 km C 6 000 km D 60 000 km 

2 The pendulum is set up as shown in the figure. 
 Which of the following statements are true? 

A
BC

  
 I The periodic time is from B to C and back to B. 

II Periodic time changes as the mass of bob changes. 
III If the pendulum is made 4 times longer, the periodic time is doubled. 
IV The timing for 10 or more oscillations is not necessary when measuring the 

periodic time.

A I, II B I, III C II, III D III, IV

3 The velocities of a car travelling on a straight road are shown in the table. 

  
 Which of the following statements are correct? 

 The car travels  

 (i) with a uniform acceleration of 2.0 m/s2. 
 (ii) with an average velocity of 4.0 m/s. 
 (iii) 4.0 m in 2.0 s. 

A (i) and (ii) B (i) and (iii) C (ii) and (iii) D (i), (ii) and (iii) 

velocity / m s-1 0 2.0 4.0 6.0 8.0

time / s 0 1.0 2.0 3.0 4.0
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Greendale Secondary School 3 Sec 4 Express
Preliminary Examination 2017 Physics 5059

4 Which of the following is not an application of the law of action and reaction?
  
 A removal of water from clothes in a spin dryer 
 B recoil of a gun when fired 
 C breaking of a cup when dropped on the floor 
 D equilibrium of a book resting on a table 

5 When there is no wind, an airship flies due north at 20 m/s. 
 The wind is blowing from the west at 12 m/s. 

Which vector diagram correctly shows how the resultant velocity R of the airship is 
obtained?                   

6 A horizontal force of 4.0 N causes a 2.0 kg object to move with a constant velocity 
of 1.0 m/s on a horizontal surface.   

 What will be the motion of the object if a horizontal force of 9.0 N acts on the 
object? 

A constant velocity of 2.5 m/s B constant velocity of 4.5 m/s 
C constant acceleration of 2.5 m/s2 D constant acceleration of 4.5 m/s2

N
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7 A can, filled with sand, is hung on a long string close to the surface of the Earth.  
An identical can is hung in the same way close to the surface of the Moon.   The 
cans are given a sideways push.

push push

surface of Earth surface of Moon

Compared with the can hanging close to the Earth, the can close to the Moon 
starts to move 

 A more easily, as it has less mass. 
 B more easily, as it has less weight. 
 C with the same ease, as it has the same mass. 
 D with the same ease, as it has the same weight. 

8 A pupil has to find the density of a cork by using a measuring cylinder. The volume 
reading at each stage is shown in the diagrams. The mass of the pebble and the 
cork are 98 g and 5 g respectively. 

 What is the density of the cork? 

 A 0.05 g/cm3 B 0.10 g/cm3 C 0.13 g/cm3 D 0.25 g/cm3

40 cm3

95 cm3

cork

pebble
water

75 cm3
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9 A uniform metre rule is balanced at its centre of gravity as shown in the diagram.  
When masses P and Q are hung from the positions indicated, the rule is balanced 
horizontally. 

Which of the following statements about P and Q is correct? 

A P and Q have the same mass 
B P and Q have the same weight 
C the ratio of the mass of P to that of Q is 3 : 4 
D the ratio of the mass of P to that of Q is 4 : 3 

10 A barrel of weight 1500 N and radius 0.5 m rests against a step of height 0.2 m as 
shown (diagram is not drawn to scale).   

 What is the smallest horizontal force F through the centre O needed to push the 
barrel over the step? 

                                                      F 
                  0.5 m 
   0.2 m 

 A 1125 N B 1875 N C 1200 N D 2000 N 

11 A crane uses a petrol engine to lift a heavy load.   
 What is the overall energy conversion in the system if the heavy load is being lifted 

at a steady speed? 

A chemical to gravitational potential   
B chemical to kinetic 
C kinetic to gravitational potential   
D chemical to kinetic and gravitational potential 

12 A lorry moves with a constant speed of v along a horizontal road.  The frictional 
force between the wheels of the lorry and the road is 9 N and the amount of air 
resistance acting on the lorry is 5 N.   
What is the power delivered by the lorry’s engine?

  A 4v B 4/v C 14v D 14/v 

0 10                        50            80           100 cm

P    Q
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13 A gas occupies a volume of 2.0 m3 in a cylinder at a pressure of 240 kPa.  A piston 
compresses the gas until the volume is 0.5 m3, the temperature remaining 
constant.

 What is the new pressure of the gas? 
  
 A 60 kPa B 240 kPa C 480 kPa D 960 kPa 

14 A forked tube contains air in one branch and a vacuum in the other as shown.  

mercury

air
vacuum

h
k

d

 The pressure of the enclosed air is 
  
 A k cmHg B d cm Hg C (h-k) cmHg D (h-d)cmHg 

15 A mixture of solid and liquid naphthalene at the same temperature of 80 °C is 
contained in a glass beaker. Which of the following comparisons between the 
molecules of the solid and liquid is true?

  
 A the potential energy of the liquid molecules is greater 
 B the kinetic energy of the liquid molecules is greater  
 C the potential energies of both solid and liquid molecules are the same 
 D the kinetic energy of the solid molecules is greater 

KiasuExamPaper.com 
503



7 
Greendale Secondary School 7 Sec 4 Express
Preliminary Examination 2017 Physics 5059

16 Brownian motion of smoke particles can be studied by using the apparatus shown 
below.

cell containing

microscope

lenslamp

 smoke

 What causes the Brownian motion? 

 A convection currents in the air 
 B heat from the lamp 
 C random collisions between air molecules and smoke parties 
 D random collisions between smoke parties and other smoke parties 

17 The diagram shows a cool thick copper plate which has just been taken out from a 
freezer. One side is black, the other is shiny.  A student places her hands the 
same distance from each side of the plate.

Which statement is the correct? 

A the right hand feels warmer as black absorbs more heat from the hand. 
B the right hand feels cooler as black absorbs more heat from the hand. 
C the right hand feels warmer as black emits more heat to the hand. 
D the right hand feels cooler as black emits more heat to the hand. 

shiny black

cool
copper plate
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18 If the handle of a bicycle pump whose nozzle is sealed is pushed inwards quickly,
which of the following would happen to the molecules of air inside it?

  
 I The number of molecules per unit volume decreases. 

II The average kinetic energy of the molecules increases. 
III The average number of collisions per unit time decreases. 
IV The average intermolecular distance decreases. 

  
 A IV only   B I and III only 
 C I, II and III only   D II and IV only 

19 The table shows the masses and specific heat capacities of four metals.
When the same amount of heat is supplied to them, which block shows the 
smallest temperature rise? 

metal mass / kg specific heat capacity / J kg-1K-1

A 1.5 380
B 1.2 400
C 1.0 460
D 4.0 130

20 The following table shows the freezing points and boiling points of four liquids 
which are used in thermometers.

Liquid Freezing point/ C Boiling point/ C
Aniline -6 184
Ethanol -115 78
Mercury -39 357
Toluene -95 111

 Which liquid(s) would not be suitable for measuring the boiling point of water? 

 A Aniline only 
 B Ethanol only 
 C Mercury and Ethanol only 
 D Toluene, Mercury and Aniline only   

21 The boiling point of pure water can be raised to 101 oC by
1. the presence of an impurity 
2. heating the water more strongly 
3. increasing the external pressure 

  
 Which of these statement(s) is/are correct? 

 A 1, 2, 3 B 1 and 3 C 2 and 3 D 3 only 
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22 The diagram shows two corks, X and Y, floating on water.  

 What will happen to both corks as the wave passes? 

A Both X and Y will move downwards 
B Both X and Y will move upwards 
C X will move upwards and Y will move downwards 
D X will move downwards and Y will move upwards 

23 The diagram shows a converging lens used as a magnifying glass to form an 
image.   

 Which of the points labelled in the diagram is the principal focus of the lens L? 

C

L

A B D

24 The diagram shows a light ray passing through a water droplet suspended in air 
with four possible paths for the emerging ray. 

 Which one of the following paths will the light ray follow?

waterair air

A

B

C

D

25 What type of image is produced when a converging lens is used as a camera 
lens?

 A real, enlarge and inverted B real, diminished and inverted 
 C real, diminished and erect D virtual, enlarge and erect 

direction of movement of the wave

X
Y
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26 Below are four statements about the uses of electromagnetic radiation. 

 Gamma rays are used in medical treatment. 
 Microwaves can be used to heat up food. 
 X-rays are used for prenatal scanning. 
 Infra-red waves are used in sunbeds. 

 How many of these statements are correct? 

A 1 B 2 C 3 D 4 

27 The electrical resistance of a metal varies linearly with temperature. Given that the 
resistance of the wire is 1.3 Ω at 0°C and 1.7 Ω at 100°C, what is the temperature 
when the resistance of the wire is at 1.0 Ω?

 A  - 100°C B 43°C C - 75°C D 75°C 

28 The diagram shows the different waveforms of the musical notes played on a flute.

 Which waveform, A, B, C or D, has the highest pitch? 

29 A sound of frequency 130 Hz travels through a medium and generates a series of 
compressions and rarefactions.  The shaded areas X represent the compression 
regions. 

If the distance between the first and the fourth shaded area is 7.5 m, what is the 
speed of sound?  

A 52 m/s B 244 m/s C 325 m/s D 338 m/s 

X

7.5 m
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30 A small positively charged sphere, of a negligible mass, is placed initially at rest in 
a uniform electric field as shown.  What is the motion of the charge?

++

 A move with uniform velocity towards the negative plate 
 B move with uniform velocity towards the positive plate. 
 C move with uniform acceleration towards the positive plate 
 D move with uniform acceleration towards the negative plate. 

31 A charged sphere is suspended by an insulating thread inside a metal can as 
shown below. The outside of the can is earthed. 

 Which diagram shows the resulting charges on the sphere and on the can? 

+

+

+

+
++

+ +
+

+

+

+
++

+ +
+

+

+

+

+

+ -
-
-

-

-
-

+

+

+

+
++

+ ++

+

+

+

+

+

+

+

+

+
++

+ +
+

+

+
+

+

+

+
+ +

 A  B  C  D 

32 What is the amount of charge that passes through a point in a conductor if 60 mA 
flow in 10 minutes? 

A 0.6 C B 6 C C 36 C D 600 C 
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Z
X

Y

33 The graph of current I against potential difference V for a conductor is shown. 

 What can be deduced from the graph? 

A The conductor is an ohmic conductor. 
B The resistance of the conductor decreases as the potential difference 

increases. 
C The resistance of the conductor increases as the potential difference 

increases. 
D The resistance of the conductor is zero when no current flows through it. 

34 Which of the following has volt (V) as its unit?

 A current / resistance 
 B power x current 
 C rate of flow of charge 
 D the electromotive force of a cell 

35 Three identical lamps, X, Y and Z are connected as shown. 

 What happens to the brightness of X and Y when the switch is closed? 

A X is dimmer and Y is brighter. 
B X is brighter and Y is dimmer. 
C X and Y will be brighter. 
D X has the same brightness as before but Y is dimmer. 

I

V
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36 A house owner replaced a failed fuse for the lights of the house.  When the lights 
were switched on, the new fuse also failed.  The house owner then used another 
fuse with a higher rating than the previous two.  Why was this not a sensible thing 
to do? 

A A fuse with a higher rating might allow the circuit to work, but would waste 
more energy as compared to a fuse with a lower rating. 

B A fuse with a higher rating might allow the circuit to work, but the fault would 
not be corrected. 

C A fuse with a higher rating will still melt as the total current flowing through all 
the lights is too high. 

D Fuses allow the circuit to work only if the rating is equal to the total current 
flowing through all the lights.  

37 The diagram shows a 3-pin plug.  

If the brown wire carries a current of 4 A when the appliance is switched on, what 
would be the currents in the yellow/green and blue wires? 

yellow/green/A blue/A
A 4 4
B 4 0
C 0 4
D 2 2

38 Tungsten is used for the filament of an electric light bulb.
 Why is tungsten preferred to be used instead of copper?  

 A Tungsten is a better electrical conductor. 
 B Tungsten has a higher resistivity. 
 C Tungsten is more easily bent to the required shape. 
 D Tungsten is less likely to burn in the gas in the bulb. 

yellow/green

blue
brown

fuse
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39 Which of the following is an example of induced magnetism? 
  

A a compass needle pointing north   
B a north pole attracting iron filings 
C a north pole repelling a north pole   
D a coil of wire turning in a magnetic field 

40 Which of the following will cause an e.m.f. to be always induced in a metal rod? 

A the rod is moved inside a magnetic field 
 B the rod is placed near a magnet 

C the magnetic field lines through the rod changes 
 D the magnetic field lines through the rod is uniform 

END OF PAPER 
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1 Fig. 1.1 shows a weight supported by two strings running over pulleys.  The angle 
between the strings is a right angle.  Mass A is 150 g and mass C is 200 g. 

 (The diagram below is not drawn to scale.) 

Fig. 1.1 

 Find by means of scale drawing: 

(a) the weight of B, [3] 
(b) the angle between string S and the vertical. [1]

    

    weight of B = …………………………..

    angle = …………………………..

 (b) Describe the motion of B (if any) when the mass of C is now increased. 

  ………………………………………………………………………………………[1]
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2 Fig. 2.1 shows the velocity-time graph of a 150 kg unmanned rocket Explorer 
launched from the surface of a planet.  The planet has no atmospheric layer. 

It rises vertically upwards with constant acceleration and after some time, a 
malfunction causes the rocket’s engine to cut off suddenly. On its downwards 
journey to the ground, the rocket falls with negligible air resistance. 

(a) State the time at which the 

 (i)  rocket’s engine malfunctioned, 
    time = ……………..[1] 
  
  (ii)  rocket is at its highest point above the ground. 
    time = ……………..[1] 

(b) State what is meant by ‘gravitational field strength’. 
    
  ………………………………………………………………………………………[1]

(c)  Calculate 

  (i)  the gravitational field strength of this planet, 

    
    gravitational field strength = …………………….[2]
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2 (c) (ii) initial acceleration of the rocket, 

    acceleration = ……………………….[1]

  (iii) the upward driving force provided by the rocket’s engine before it 
malfunctioned. 

    upward driving force = ……………..[2]
  

3 Fig. 3.1 shows some gas trapped in a cylinder with a movable piston. 

 The temperature of the gas is raised.  
 Use the concepts of kinetic theory of matter to explain 

(a) how the gas exerts an initial increase in pressure on the piston, 

  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[2] 
  

(b) how the gas pressure can be kept constant by moving the piston outwards. 

  ……..………………………………………………………………………………......

  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[3]

    

Fig. 3.1
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4  The diagram shows the front view of a typical refrigerator. 

freezing
unit

inner wall

outer wall

expanded
 polystyrene

Fig. 4.1 
  

(a) Why is the space between the inner and outer walls filled with expanded 
polystyrene? 

  ……..………………………………………………………………………………...[1]

(b) Explain why the freezing unit is placed at the top of the refrigerator.  

  ……..………………………………………………………………………………......

  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[2]

(c) The refrigerator cools 3 kg of water from 20 °C to 0 °C. 

  (i) How much internal energy must be removed if the specific heat capacity 
of the water is 4.2 kJ/(kgK)? 

     energy = ……………J [1]

  (ii) How long will it take to freeze 3 kg of water at 0 °C if the refrigerator can 
remove internal energy from the water at the rate of 20 J/s? (Take 
specific latent heat of fusion of ice to be 0.336 MJ/kg.) 

    time = ……………hours [3] 
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5 A small monochromatic light source is placed at the bottom of a large bowl 
containing a transparent liquid as shown in Fig. 5.1 below.  The light which 
emerges from the surface does so through a circular patch. 

 (a) By making the necessary measurement in Fig. 5.1, calculate the refractive 
index of the liquid.  [2]
  

    refractive index = …………………

(b) Using accurate measurement, complete the ray of light P and Q in Fig. 5.1.  
Show any necessary calculations below. [3] 

(c) Explain how the circular patch is being formed. 

  ……..………………………………………………………………………………......

  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[2]

Fig. 5.1

light 
source

S transparent liquid

ray P
ray Q

circular patch of this 
diameter as seen from 
surface of liquid
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6 (a) State one similarity and one difference between water waves and light waves. 
  
  ……..………………………………………………………………………………......

  ..…...………………………………………………………………………………..[2]
    

 (b) State two advantages of using water waves in a ripple tank rather than light 
waves in air for demonstrating the properties of waves. 

  ……..………………………………………………………………………………......

  ..…...………………………………………………………………………………..[2]

7 Fig. 7.1 shows two similar narrow strips of aluminium foil, P and Q, held vertically 
and parallel to each other. When the same current is passed through each strip 
from top to bottom, the centre of the strips bow inwards as shown in Fig. 7.2. 

Fig. 7.1                         Fig. 7.2 

With the aid of a diagram, explain why the strip bows inwards. 

…………..………………………………………………………………………………......

…...……...………………………………………………………………………………..[3]
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8 A boy, holding a microphone, is standing a distance d from a wall. 

Fig. 8.1

The microphone is connected to a cathode ray oscilloscope (C.R.O.) with four 
controls. 
When the boy claps once, the sound is received by the microphone and the audio 
signal is displayed on the C.R.O. as shown below. 

Fig. 8.2

 (a) Determine the frequency of the sound due to the clap. 

    frequency = ……………….[2] 
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8 (b) The speed of sound in air is 330 ms-1. 
  Determine the distance d between the boy and the wall. 

    distance = ……………….[2]

(c) A student then adjusts the display controls of the C.R.O and only the first 
signal is seen.

Fig. 8.3 
   
  In the display above, complete the signal with the new settings. [2] 

1 51 52

10

22 5
0.5

1 division

10

Y-gain
V / division

Y-shift

0.5
221

time base
ms / division

X-shift
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9 In the circuit shown in Fig. 9.1, a 3.0 resistor is connected in series with a 
variable resistor XY whose resistance can be varied from 0 to 3.0 , and an 
ammeter of negligible resistance.

Fig. 9.1

Calculate the reading of the ammeter when the sliding contact of the variable 
resistor XY is
(a) (i) at X. 

    ammeter = ……………….[1]

  (ii) at Y. 

    ammeter = ……………….[1]

(b) The resistors are then connected as shown in Fig. 9.2. 

Fig. 9.2

Calculate the equivalent resistance in the circuit when the sliding contact of 
the variable resistor is 

 (i)  at X. 

    resistance = ………..………….[2] 
  (ii)  at Y.   

    resistance = ……………….[1] 
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Section B 

Answer all the questions in this section. 

Answer only one of the two alternative questions in Question 12. 

10 Fig. 10.1 shows a simple d.c. motor in operation. The coil is initially in the 
horizontal position. 

Fig. 10.1

(a) Explain why the coil is able to continue to turn in the same direction when it 
turned 180 o. 

  
  ……..………………………………………………………………………………......
  
  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[2]

(b) Instead of connecting the motor to the d.c battery source, Mr Chan decided 
to connect the d.c motor to terminals P and Q of the circuit as shown in 
Fig.10.2. 
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After switching on the circuit, Mr Chan collected the following measurements and
recorded them in Fig. 10.3. 

Temperature of 
thermistor (T/ C)

Resistance of 
thermistor (RT/k )

Peak voltage of supply 
(Vp/V)

1 0 3.90 15.0
2 5 3.15 15.0
3 10 2.60 15.0
4 15 2.15 15.0
5 20 1.75 15.0
6 25 1.50 15.0
7 30 1.25 15.0
8 35 1.00 15.0

Fig. 10.3

  (i) Describe the motion of the motor when the circuit is switched on with 
the a.c supply at 15 V, 0.2 Hz. Explain your answer.    

   …………………………………………………………………………………...

   …………………………………………………………………………………...

   …………………………………………………………………………………[2]

  (ii) State and explain the effects on the motion of the motor as the 
temperature increases.  

   …………………………………………………………………………………...

   …………………………………………………………………………………[2]

 (iii) When the motor is in operation, the current passing through the 
thermistor is 5 mA. Using suitable calculations and information from the 
table above, determine the temperature of the thermistor.  

    temperature  = ………………………………[2] 

  (iv) Calculate the voltage across the motor when it is rotating at its highest 
speed during the experiment.

    voltage  = ………………………………[2] 
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11 There are three diving boards of different heights in a swimming pool for divers to 
dive as shown in Fig. 11.1.  Each level of diving board is connected to the level 
below by ladders.  The height of each step of the ladder to level 1 is 15 cm while 
those to levels 2 and 3 are 20 cm. 

(a) A diver of mass 47 kg climbs up the stairs from the ground.   
  Find the potential energy gained by him when he reaches level 3.  

    potential energy = ….………………….[2] 

(b) Find the average power if it takes him 0.5 minutes to climb up from the 
ground to level 3. 

    power = ….………………….[2] 
   

(c) A man walks along level 1 for 5 m.  Explain if there is any work done by the 
weight of the man. 

  
  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[2]
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11 (d) A new construction plan to build a flight of stairs that runs directly from the 
ground to level 3 as shown in the diagram is proposed.  It allows divers to go 
directly from the ground to level 3 instead of climbing up through level 1 and 
2.   

  Explain why the new proposal will not reduce the amount of potential energy 
needed to climb up to level 3. 

  

  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[1]
   

(e) A diver at level 3 jumps up with an initial velocity of 4.4 m/s.  Find the 
maximum height that he can reach above the water. 

    
    height = …………….[3] 
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Either 

12 (a) Microwaves are waves in the electromagnetic spectrum.  

 (i) State the name of the wave in one other part of the spectrum with a  
    wavelength longer than microwave. 
    
   ….……………………………………………………………………………..[1]

  (ii) Explain why the wave that has a wavelength longer than microwave has  
   a frequency lower than microwave. 

   ….………………………………………………………………………………...
    
   .…………………………………………………………………………………...

   ….……………………………………………………………………………..[2]

(b) Microwaves are used to send telephone messages over long distances. They 
are sent from large dish aerials on top of high buildings or towers. 

There are often several repeaters or booster stations placed between the 
transmitter and receiver (Fig. 12.1).  

 (i) Suggest a reason why the aerials are placed on top of tall buildings or 
    towers. 

   …………………………………………………………………………………[1]

  (ii) Suggest why repeater or booster stations are necessary.  
    
   .………………………………………………………………………………….. 
    
   …………………………………………………………………………………[1]

(c) Describe the effects on living cells and tissues when gamma rays are 
absorbed.  

  …………………………………………………………………………………………

  ………………………………………………………………………………………[1]

Fig. 12.1
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12 (d) The ultra-violet region of the electromagnetic spectrum contains two sections, 
UVA and UVB. The wavelength range of UVA radiation is from 320 nm to 
400 nm and the wavelength range of UVB radiation is from 280 nm to 320 
nm. 

  (i) UVA radiation is used in sunbeds.  
   Suggest why the amount of ultra-violet radiation used is carefully limited. 

    …………………………………………………………………………………...

    …………………………………………………………………………………...
    
   .............................................................................................................. [1]

 (ii) Calculate the highest frequency of UVA and UVB radiation. 
    

    
    
    frequency UVA = ................................................. 
    
    frequency UVB = .............................................[3]
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OR

A coil of wire wound round a soft iron core is connected to a switch and batteries in 
series.  
A permanent magnet is suspended with its North pole near one end of the core as 
shown in Fig.12.2. 

Fig. 12.2 

(a) Describe and explain what will happen to the magnet when the switch is 
closed. 

  
  ……..………………………………………………………………………………......
   
  ………………………………………………………………………………………[2]

(b) The switch and batteries connected to the coil are now removed and 
replaced by a sensitive voltmeter. Small permanent magnets, attached to a 
conveyor belt, are moved under the coil which act as a detecting device as 
shown in Fig.12.3.  

 The voltmeter records voltage pulses as the conveyor belt moves along 
positions A, B, C and D at constant speed. 

  

permanent 
magnet 

soft iron core N

Fig. 12.3
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12 (b) Fig. 12.4 shows the graph of voltmeter reading against time, with the  
  letters A, B, C and D corresponding to the positions of the belt as each 

magnet passes under the coil. 

Fig. 12.4 

  (i) Explain why the voltage pulses occur. 
  
   ………………………….……………………………………………………......
   
   ..…………………….…………………………………………………………[1]

  (ii) Explain why the pulse produced by each magnet has a positive and a 
negative value as it passes the coil. 

  
   ………………………….……………………………………………………......
   
   ..…………………….…………………………………………………………[2]

  (iii) State one way to produce a voltage pulse of greater amplitude. 

    .…………………….…………………………………………………………[1]

time / s

voltage / V

A                B                         C          D
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12 (c) A rectangular coil can be balanced in a horizontal position when current flows 
through it as shown in Fig. 12.5. The coil is pivoted at two fulcrums and 
connected to a d.c. power supply. A weighing pan of 100 g mass is hung at 
side WX, while side YZ is placed inside a magnetic field. 

Fig. 12.5 

  (i) Calculate the moment produced by the weighing pan about the pivot 
and state the direction of this moment. 

    moment = ……………..………..[1] 

    direction = ……..…………….....[1] 

  (ii) State the direction of the current flowing in YZ and explain how you 
derived your answer.

    
   ..…………………….……………………………………………………………
    
   ..…………………….…………………………………………………………[2]

END OF PAPER 

100 g 
weighing 
pan 

to d.c. supply

0.8 m 2.4 m

N S

XY

Z W

magnets
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1a Appropriate scale (more than half the space provided) 1cm : 0.2N [1]
Correct method [1]
Force = 12.5 x 0.2 = 2.5 N [1]
Direction = 53o [1]

b It will move upwards and to the right (WTTE)
<not move towards C>

[1]

2 18s [1]
aii 50s [1]
b gravitational force acting per unit mass [1]
ci gradient = (60 – 0)/(50 – 20) [1]

2 N/kg [1]
ii a = (v-u)/t = (64 – 0)/18 = 3.56 – 3.60 m/s2 [1]
iii F = ma = 150 (3.44+2)

<10 N/kg is the value for Earth only>
[1]

= 816.6 = 817 N [1]
3a Gas particles move faster, Hits walls with a greater force (WTTE) [1]

Since pressure = Force/area, the pressure in the piston initially 
increases.

[1]

b When the piston moves outwards, the rate which the gas particles hit the 
walls decreases.

[1]

Since pressure is also directly proportional to the rate which the particles
hit the wall, the pressure in the piston decreases.

[1]

Piston moves until the gas pressure is the same as the initial pressure 
(WTTE) 

[1]

4a Expanded polystyrene is a good insulator, minimises the gain of thermal 
energy from the surroundings.(WTTE)

[1]

b Cool air sinks as it is denser [1]
Convection currents can be formed effectively to keep the contents cool./
If it is placed at the bottom, only the bottom of the refrigerator gets cooled. 
(WTTE)

[1]

ci Q = mc▲ϴ = 3(4200)(20) = = 252 000 J [1]
cii Q = ml = 20 x t [1]

3 (0.336 x 106) = 20 t [1]
14 h [1]

5a n = 1 / sin c = 1/ sin 42 [1]
= 1.49 [1]

b Diagram shows ray Q undergoing total internal reflection with angle of 
reflection and normal indicated clearly

[1]

1.494 = sin i/ sin 29
r = 46.4o

[1]

1 2 3 4 5 6 7 8 9 10
C B D A A C C D C D
11 12 13 14 15 16 17 18 19 20
A C D C A C B D A B
21 22 23 24 25 26 27 28 29 30
B D C D B B C D C D
31 32 33 34 35 36 37 38 39 40
B C B D B B C B B C
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1a Appropriate scale (more than half the space provided) 1cm : 0.2N [1]
Correct method [1]
Force = 12.5 x 0.2 = 2.5 N [1]
Direction = 53o [1[ ]

b It will move upwards and to the right (WTTE)
<not move towards C>

[[1]

2 18s [1]
aii 50s [1]
b gravitational force acting per unit mass [1]
ci gradient = (60 – 0)/(50 – 20) [1]

2 N/kg [1]
ii a = (v-u)/t = (64 – 0)/18 = 3.56 – 3.60 m/s2 [1]
iii F = ma = 150 (3.44+2)

<10 N/kg is the value for Earth ono ly>
[1]

= 816.6 = 817 N [1]
3a Gas particles move faster, Hitsts wwala lss with h aa grgreaeateter r force (WTTE) [1]

Since pressure = Force/area, ththe e presessusuree in n tht e piston initially 
increases.

[1]

b When the piston moves outwwarardsds, ththe e raratete whwhici h the gas particles hit the 
walls decreases.

[1]

Since pressuree is alalso didirerectctlyly pproroportional to the rate which the particles
hit the wallll, ththe pressusuree iinn ththe e pip ston decreases.

[1]

Piston movvese untitill ththe e gagas s prp essure is the same as the initial pressure 
(WTTE)E  

[1]

4a Expandndeded popolylyststyryrenenee is a good insulator, minimises the gain of thermal 
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[1]

b Cool airr ssininkks s as it is denser [1]
Convectionon currents can be formed effectively to keep the contents cool./
If it is placed at the bottom, only the bottom of the refrigerator gets cooled.
(WTTE)

[1]
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Diagram shows ray P undergoing refraction with angle of refraction 
indicated clearly

[1]

c Light rays lesser than the critical angle undergoes refraction and is 
visible

[1]

Light rays larger than the critical angle undergoes total internal reflection
and cannot be seen.

[1]

6a Similarity: They both transfer energy/ transverse wave
<not accepted - water waves cannot travel through a vacuum>

[1]

Difference: Light travels much faster than water waves [1]
b Waves are formed slower [1]

Water wavefronts are visible [1]
7 diagram shows two wires and their respective magnetic field lines with 

lesser field lines in the middle
[1]

Diagram shows two attractive forces F1 and F2  [1]

The magnetic field at the outer regions of the wires are stronger than 
the magnetic field between the wires, creating attractive forces 
between the two wires.

[1]

8a f = 1/T = 1/(2 x 0.005) [1]
100 Hz [1]

b distance = s x t = 330 x (7 x 0.005)/2 [1]
5.78 m [1]

c display shows correct peak voltage (4 divisions crest and -4 division for 
trough and 4 divisions for wavelength

[1]

Display starts 5 divisions on the horizontal axis [1]
9ai I=V/R=6/3 =2A [1]
ii 6/6 =1A [1]
bi R = (1/3 + 1/3)-1 [1]

= 1.5 ohms [1]
ii 3 ohms [1]
10a Current in the coil changes direction (after passing the vertical line) due to 

the split rings
[1]

By Fleming’s left hand rule, the force changes direction and the coil 
continues turning.

[1]

b With a frequency 0.2 Hz, the period is of rotation is 5s. [1]
Motor will continuously rotate for 2.5s and stop for 2.5s
as the diode allows current to flow in one direction.

[1]

ii When temperature increases, resistance of the thermistor decreases 
and circuit current increases. 

[1]

This increases the p.d to the motor (since V=IR) and the coil rotates 
faster.

[1]

iii 0.005A = 15/ (R + 400 )
R = 2600

[1]

Temp= 10 0C [1]
iv Vmotor = 400 / (1000 + 400) x 15 [1] [1]

F1      F2 
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7 diagram shows two wires and their respective magnetic field lines with 
lesser field lines in the middle

[1]

Diagram shows two attractive forces F1 and F2  [1]
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[1]

8a f = 1/T = 1/(2 x 0.005) [1]
100 Hz [1]

b distance = s x t = 330 x (7 x 0.00005)/2/2 [1]
5.78 m [1]

c display shows correct peak voltagege ((44 divivisisiononss crcresest t and -4 division for 
trough and 4 divisions for wavelengthh

[1]

Display starts 5 divisions on thhe e hohoririzozontntalal aaxixiss [1]
9ai I=V/R=6/3 =2A [1]
ii 6/6 =1A [1]
bi R = (1/3 ++ 1/3)-11 [1]

= 1.5 ohmsms [1]
ii 3 ohms [1]
10a Currenent inin thehe ccoio l chchananges direction (after passing the vertical line) due to 

the spplilit t riringngs
[1]

By Flemmining’g’s s leleftft hand rule, the force changes direction and the coil 
continues s tuturnrning.

[1]

b With a frequency 0.2 Hz, the period is of rotation is 5s. [1]
Motor will continuously rotate for 2.5s and stop for 2.5s [1]

F1      F2
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= 4.29V [1]
11a Ep = mgh = 47 (10) ((27x0.15)+((18+12) x 0.2) [1]

=4723.5= 4720 J [1]
b P = E/t = 4723.5/30 [1]

= 157.45 W = 157 W [1]
c No work is done by the weight [1]

weight and distance moved is not in the same direction (WTTE) [1]
d Since Ep = mgh, the amount of gpe is only dependent on the height and 

heght is still the same. 
[1]

e Ek = gain in gpe
½ mv2 = mgh
½ (4.4)2 = (10)h

[1]

h = 0.968 m [1]
Height above water = 10.05 + 0.968 = 11.02 = 11.0 m [1]

12a Radio wave [1]
ii Since both waves have the same velocity and v = f x wavelength, [1]

a longer wavelength will mean a lower frequency (WTTE) [1]
bi So that it can transmit signals for a longer distance without obstruction (or 

any reasonable answers)
[1]

ii So that signals can be stronger and received over longer distances. 
(WTTE)

[1]

c They can damage living cells and tissue (abnormal cell division) (WTTE) [1]
di Over exposure can cause skin cancer [1]
ii f = v/wavelength = (3 x 108)/(320 x 10-9) [1]

f (UVA) = 9.38 x 10 14 Hz [1]
f (UVB) = 1.07 x 1015 Hz [1]

12a When switch is closed and current flows in the coil, the end of the coil 
facing the magnet becomes a North pole

[1]

Hence the magnet repels from the coil as like poles repel.   [1]

bi As the magnet moves with the conveyor belt, the coil experiences a 
changing magnetic flux, thus inducing an emf in the coil. [B1

[1]

bii As the magnets approach the coil, the coil experiences a changing 
magnetic flux that induces an emf in one direction to try to repel the 
magnet.

[1]

As the magnets move away from the coil, the coil experiences a changing 
magnetic flux, producing an emf in the opposite direction to try to 
attract the magnet

[1]

iii Increase the speed of the conveyor belt 

Alternatives: increase the number of turns of coil around the iron core / use 
stronger permanent magnets with stronger magnetic field strength.

[1]

ci Moment = f x  perpendicular d from pivot
              = 1N x 2.4 m      
              = 2.4 Nm         

[1]

Direction: clockwise    [1]
ii Force on YZ needs to be downwards to produce an anticlockwise 

moment as balance the moment of the pan.
[1]

Using Fleming’s Left Hand Rule, the current should flow from Z to Y to
produce a downward force. 

[1]

* Draw on the diagram to elaborate 
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di Over exposure can cause skin cancer [1]
ii f = v/wavelength = (3 x 108)/(320 x 10-9) [1]

f (UVA) = 9.38 x 10 14 Hz [1]
f (UVB) = 1.07 x 1015 Hz [1]

12a When switch is closed and currene t flf owws in the coioil,l, tthehe end of the coil 
facing the magnet becomes a Nortrth pole

[1]

Hence the magnet repels fromm tthehe ccoioil ass llikikee popoleles s repel.   [1]

bi As the magnet moves with thee ccononveveyoyor r bebeltlt, ththe coil experiences a 
changing magnetic flux, thhusus ininduducicingng aann ememf in the coil. [B1

[1]

bii As the magnets approach ththee cocoilil, the coil experiences a changing
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magnet.

[1]
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[1]
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stronger permanent magnets with stronger magnetic field strength.

[1]

ci Moment = f x perpendicular d from pivot [1]
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1 The diagram shows part of a micrometer screw gauge. What reading is shown?
  

A 5.22 mm B 5.522 mm C 5.72 mm D 6.22mm

2 Which of the following is a vector quantity?
 
A average speed
B distance in a given direction
C kinetic energy
D magnitude of acceleration due to gravity

3 Two cars, P and Q, start off side by side at the same time on a straight road. The 
speed-time graphs of the two cars are as shown below.

At what time are the cars side by side again?
 
A 5.0 s B 10 s C 15 s D 20 s
 

4 An object falls from rest through air until it reaches terminal velocity. What can be said 
about the acceleration of the object during the fall?

A Constant at 10 m/s2

B Increases from zero to 10 m/s2  
C Decreases from 10 m/s2 to zero
D Zero acceleration

25

50

P

Q

speed / m/s

0 5

30

25

20

15
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5 A stone is dropped from rest from the top of a tall building. If air resistance is ignored, 
what is the value of the ratio

seconds 2first  in thefallen distance
seconds 4first  in thefallen distance

?

A 0.25 B 0.50 C 2.0 D 4.0

6 What is the force due to air resistance acting on a 0.50 kg object falling vertically with an 
acceleration of 8.5 m/s2? (Assume g = 10m/s2.)  

A 0.75 N B 4.25 N C 5.00 N D 9.25 N

7 A wooden block of dimension 1.0 m by 1.0 m by 1.0 m has a mass of 800 kg. If a boy 
saws half the block away, what is the density of the remaining wooden block?  

A 400 kg/m3 B 800 kg/m3 C 1200 kg/m3 D 1600 kg/m3  

8 The diagram shows a uniform bar in equilibrium. What is the magnitude of the force F? 

A 8.0 N B 16 N C 32 N D 40 N 

9 The diagrams show the cross-sections of four solid objects with similar mass. Which 
object is the most stable?

10 An object, initially at rest, slides down a slope to reach a final speed of 14 m/s. 
Given that the height of the slope is 30 m and the object’s mass is 0.50 kg, what is the 
amount of energy lost due to friction? 

A 50 J B 100 J C 150 J D 300 J 

A                   B                 C                 D
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11 A body is made to move with a constant acceleration starting from rest. 
Which of the following graphs shows how its kinetic energy K.E. varies with time t? 

12 A fixed mass of gas is sealed in a container of fixed volume. 
If the average kinetic energy of the gas molecules is increased, which of the following 
quantities will not increase?

A gas pressure
B temperature of the gas
C internal energy of the gas
D average spacing between the gas molecules  

13 The system shown in the diagram contains an incompressible liquid. A downward force of 
80 N is exerted on piston K.

What is the upward force on piston L? 

A 1.0 N B 4.0 N C 80 N D 1600 N 

K.E.

t

A B

D

K.E.

t

C
K.E.

t

K.E.

t
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14 The diagram below shows a J-tube containing a small amount of air trapped by mercury. 
The atmospheric pressure is 76 cm Hg.

What is the pressure at point P and Q in cm Hg?

pressure at P / cm Hg pressure at Q / cm Hg

A 
B 
C 
D 

0 
0 

91
91

10
101
10

101

15 The diagram shows a section through a particular type of building board. 

Which line in the following table correctly explains why such boards provide good heat 
insulation?

  Aluminium foil is Expanded polystyrene is
A a poor conductor a good reflector
B a good reflector a poor conductor
C a poor reflector a poor conductor
D a good conductor a good reflector

16 In which of the following situations will latent heat be absorbed?

A Water is cooled.
B Water is heated up.
C Water changes to ice.
D Water changes to steam.
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17 Two well insulated blocks P and Q made of the same material are heated with the same 
power. The graphs below show the variation of temperature with time for the two blocks. 

Which of the following statement is correct?

A Specific heat capacity of P is greater than Q and mass of P is smaller than Q.
B Specific heat capacity of P is smaller than Q but mass of P is same as Q.
C Specific heat capacity of P is same as Q but mass of P is smaller than Q.
D Specific heat capacity of P is same as Q but mass of P is greater than Q.

18 Four liquids P, Q, R and S of equal mass at 20°C are heated by the same heater. The 
boiling points and heat capacities of the liquids are shown below. 
Which liquid will boil first?

liquid boiling point / °C heat capacity / (J/°C)

A 
B 
C 
D 

P
Q 
R 
S

50
60
80

150

2000
1200
1700
300 

19 The diagram on the right shows a light ray striking the 
surface of a prism perpendicularly. The light ray leaves 
the prism parallel to one side of the prism as shown. 

What is the refractive index of the prism?

A 0.74   B 1.35
C 1.49   D 1.65

48
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20 An object is placed at a distance 10 cm in front of a mirror M. The mirror is moved to the
right at a speed of 5.0 cm/s. 

After t seconds, the distance between the object and its mirror image is 50 cm. What is 
the value of t? 

A 2.0 s B 3.0 s C 4.0 s D 6.0 s

21 A light ray travelling in air is incident at an angle 41.2° on the surface of a pool of water at 
point S as shown. It is known that the speeds of light in air and water are 3.00 108 m/s 
and 2.24 108 m/s respectively.

Which of the following statements is correct?

A The light ray undergoes total internal reflection since the angle of incidence is larger 
than the critical angle.

B The light ray undergoes refraction at an angle of refraction of 90.0°.
C The light ray undergoes refraction at an angle of refraction of 34.2°.
D The light ray undergoes refraction at an angle of refraction of 29.5°.

22 When an object is placed at a distance 20 cm in front of a lens, its image is formed 20 cm 
behind the lens. If the object is placed at 12 cm from the lens, the characteristics of the 
image formed are

A real, inverted and magnified
B real, inverted and diminished.
C virtual, upright and magnified.
D virtual, upright and diminished.

23 A sound wave travels through air at 340 m/s. Given that the distance from the centre of a 
compression to the nearest centre of rarefaction of the wave is 25 cm, what is the 
frequency of the sound wave?

A 14 Hz B 170 Hz C 680 Hz D 1360 Hz  

10 cm

5.0 cm/s

M

object
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24 The diagram below shows the waves in a ripple tank, produced by a source that is vibrating at a 
constant rate, travelling from part X to Y.  The depths of the water in parts X and Y are 
different.

 
Which of the following best describes the changes in velocity, frequency and wavelength as the 
waves move from part X to Y?

   Velocity Frequency Wavelength
A Increases Decreases Increases
B No change Increases Decreases
C Increases No change Decreases
D Decreases No change Decreases     

25 Which of the following statements correctly describes the use of an electromagnetic 
wave?

A Ultrasound is used in pre-natal scanning.
B Radio waves are used in navigation systems.
C Visible light is used in sensors of ear thermometers.
D Gamma rays are used in sunbeds for artificial tanning.

26 M, N, O and P are pith balls which behave as follows:

M repels N; M attracts O; O repels P
If P is positively charged,

A N must be positively charged.
B N must be negatively charged.
C N must be positively charged or neutral.
D N must be negatively charged or neutral.

27 Wire A and wire B has the following ratios:

1
2

B

A

Llength
Llength ;

2
1

B

A

Aarea
Aarea

Given that wire A has a resistance of 4 , what is the resistance of wire B? 

A B C D   
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28 The potential difference (p.d. . 

How much charge passes through the 10 resistor in 30 seconds?

A 2 C B 15 C C 60 C D 1500 C  

29
batteries and an ammeter. The ammeter reads 0.25 A.

AH

I J

K

12

12 12
X

When an unknown resistor X replaces the resistor across points H and I, the ammeter 
reads 0.30 A. What is the resistance of X? 

A 4.0 B C D 19

30 In the given circuit shown below, R1, R2 and R3 are three identical resistors.

If switch S is closed, what will be the changes to the readings given by the ammeters and 
voltmeter?

  A1 A2 V
A Increases Decreases Increases
B Increases No change Increases
C Increases Increases Decreases
D Decreases Decreases Decreases     

R2

R1

R3 S

A2

A1

V
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31 A light bulb is marked 240 V, 50 W. A number of such bulbs are to be connected in 
parallel to a 240 V supply installed with a 5 A fuse.
What is the maximum number of bulbs that can be connected without blowing the fuse?

A 1 B 10 C 24 D 48

32 Which circuit shows how a lamp and a switch should be connected to a household 
lighting circuit?

A C

B D

33 Four magnetic compasses are placed near a bar magnet and an iron bar as shown. 
Which compass is faulty? 

  

L

N

L

N

L

N

L

N

bar magnet

D

iron bar 

A

B

C
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34 The diagram shows a beam of electrons entering a magnetic field. The direction of the 
magnetic field is downwards, towards the bottom of the page.

In which direction does the deflection of the electrons occur? 

A into the page B out of the page
C towards the top of the page D towards the bottom of the page

35 The diagram shows a circuit which includes a battery, a switch, a variable resistor R and 
a wire. Some of the wire is coiled around a steel bar to create an electromagnet which is 
used to pick up some paper clips. 

Which of the following will increase the magnetic field strength of the electromagnet when 
the switch is closed?

A Replace the steel bar with a soft iron bar.
B Replace the battery with an a.c. source.
C Increase the resistance of the variable resistor R. 
D Decrease the number of coils around the steel bar.
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36 Two parallel wires carry currents in the same direction. Which diagram shows the 
magnetic field around each wire and the direction of the force on each wire?

37 A magnet is pushed slowly into a coil and there is a current in the coil in the direction 
shown. 

The magnet is then pulled out quickly from the same end of the coil. What happens to the 
direction and the size of the current? 

direction size

A reversed decreased

B reversed increased

C unchanged decreased

D unchanged increased
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38 A step-down transformer changes 240 V a.c. to 12 V a.c. There are 600 turns on the 
primary coil.
How many turns are on the secondary coil?

A 20 B 30 C 60 D 12 000

39 A cathode-ray oscilloscope is connected to an a.c. generator. A wave is shown on the 
screen.

 
What is the effect on the trace if the generator’s speed of rotation is doubled? 

number of waves 
on the screen

amplitude of waves
on the screen

A doubled same

B same doubled

C doubled doubled

D same same

40 A ship uses sonar to detect a shoal of fish. The traces of the transmitted pulse and 
reflected pulse are represented on the screen of an oscilloscope, as shown in the 
diagram below. The time-base of the oscilloscope is set at 5.0 ms / div. 

If the speed of sound in water is 1500 m/s, how far from the ship is the shoal of fish?

A 26.3 m B 30 m C 52.5 m D 60 m

KiasuExamPaper.com 
549



KiasuExamPaper.com 
550



Class Index Number

Name:

This document consists of 19 printed pages.

Jurong West Secondary School

Preliminary Examinations 2017 80

PHYSICS 5059/02
Secondary Four Express 15 August 2017
Paper 2 0800 - 0945

1 hour 45 minutes
Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams, graphs, tables or rough working.
Do not use staples, paper clips, glue or correction fluid.

The use of an approved scientific calculator is expected, where appropriate.
You may lose marks if you do not show your working or if you do not use appropriate units.

Section A
Answer all questions in the spaces provided.

Section B
Answer all three questions, the last question is in the form of either/or.
Answer all questions in the spaces provided.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [  ] at the end of each question or part question.

After checking of answer script
Checked by Signature Date

Student

KiasuExamPaper.com 
551



2 

JWSS Preliminary Examinations 2017 Physics 5059/02 Secondary 4E

Section A 
Answer all the questions in this section in the spaces provided.

The total mark for this section is 50.

1 A car moves along a straight road. Fig. 1 shows the variation of the distance x of the car 
from a certain point on the road with time t. 

(a) Describe the motion of the car from time t = 0 to t = 40 s. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[3] 

(b) Find the average speed of the car for the entire 40 s duration. 

average speed = ………………………[2]

Fig. 1
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2 Fig. 2.1 shows a bicycle accelerating to the left.

direction of 
           motion

Fig. 2.1

(a) Indicate on Fig. 2.1 with an arrow

  (i) to show if tyre W is rotating clockwise or anticlockwise when the bicycle is moving 
forward, [1]

  (ii) the direction of the frictional force exerted by the ground on tyre W when the 
bicycle is accelerating. Label your frictional force as f. [1] 

(b) Fig. 2.2 shows the same vertical force of 200 N exerted by a cyclist on the pedal of the 
bicycle in three different positions A, B and C. 

Fig. 2.2

  (i) Define moment of a force. 

 ……………………………………………………………………………………………... 

 …………………………………………………………………………………………...[1] 

  (ii) State the position, A, B or C, in which the force exerts the largest moment about 
the pivot. Give a reason for your answer. 

 ……………………………………………………………………………………………... 

 ……………………………………………………………………………………………... 

 ……………………………………………………………………………………………... 

 …………………………………………………………………………………………...[2] 

tyre W
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3 Fig. 3 shows a 0.25 kg ball which is dropped from a height of 3.0 m with an initial speed of 
2.0 m/s. After it hits the ground, it bounces. Assume there is no energy loss during the 
bounce and g = 10 N/kg.

(a) (i) Find the total energy of the ball at the initial height. 

total energy = ………………………[3]

  (ii) Hence determine the maximum height of the ball after its first bounce from the 
ground. 

maximum height = ……………………..[1] 

(b) Suggest how the maximum height of the first bounce of this ball can be increased if it 
is to be dropped from the same height and bounced off the same spot on the ground. 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[1] 

3.0 m

Fig. 3

v = 2.0 m/s
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4 Two simple barometers are made by inverting two glass tubes filled with mercury into a 
trough of mercury. Due to some mistakes in the procedure, the mercury levels in the two 
barometers are different and are as shown in Fig. 4. 

Fig. 4

(a) Given that normal atmospheric pressure is 76 cm Hg, find the pressure of the trapped 
air in Tube B in N/m2. Density of mercury = 13 600 kg/m3 and g = 10 N/kg. 

pressure = ……….………….[2]

(b) A student commented that the height difference between the two tubes would be 
larger if narrower tubes had been used. 

  State, with a reason, whether you agree with the student’s comment.

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[1] 

(c) State and explain what would happen to the mercury level in Tube A if a small hole is 
drilled at its sealed end. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 
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5 A balloon is filled with helium gas at sea level where atmospheric pressure is 1.0 105 Pa. 

(a) The balloon expands when more helium air is pumped into the balloon. Explain, using 
kinetic model of matter, why the volume of the balloon increases. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………....... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 

(b) The balloon is released and it floats up into the air. As the balloon rises, it is observed 
that the volume of the balloon increases from 450 cm3 to 720 cm3.

(i) Assuming there is no change in temperature, find the drop in air pressure during 
the balloon’s rise. 

drop in pressure = ……….………….[2]

(ii) The temperature in the balloon actually cools down as the balloon moves up. 
Explain, in terms of the behaviour of the helium particles, how this affects the 
pressure inside the balloon.

 ……………………………………………………………………………………………... 

 ……………………………………………………………………………………………... 

 …………………………………………………………………………………………...[1] 
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6 Fig. 6, not drawn to scale, shows water waves generated by a dipper vibrating in a ripple 
tank with a deep area and a shallow area. It takes 0.20 s for the dipper to move up and 
down once.

Fig. 6

(a) The wavelength of the water wave in the deep area is 4.5 cm and the wavelength of 
the wave in the shallow area is 2.8 cm. 

(i) Calculate the change in speed of the water wave as it moves from the deep area 
to the shallow area. 

change in speed = ……………………….[2] 

  (ii) Mark on Fig. 6 to show the distance L travelled by the water wave in 0.50 second 
while in the shallow area. [1]

(b) State one similarity and one difference in terms of their wave properties between 
water waves and radio waves. 

 Similarity:……………………………………………………………………………………….. 

 …………………………………………………………………………………………………... 

 Difference:……………………………………………………………………………………… 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 
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7 Optical fibres are widely used in telecommunications to transmit information over long 
distances using light rays. One of the main principles behind this phenomenon is related to 
the critical angle as the light ray travels from one medium to another. 

Fig. 7 shows how an incident light ray may typically enter an optical fibre from air. The 
refractive index of the optical fibre is known to be 1.5.

Fig. 7

(a) Calculate the angle of incidence of the light ray entering the optical fibre. 

incidence angle = ……………………….[2]

(b) (i) Determine the critical angle for the optical fibre. 

critical angle = ……………………….[1]

(ii) Explain why the light ray is unable to escape from the optical fibre at point A. 

 ……………………………………………………………………………………………… 

 ……………………………………………………………………………………………… 

 ……………………………………………………………………………………………… 

 …………………………………………………………………………………………...[2] 

(iii) State the value of . 
= …………………..[1]
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8 A light, uncharged metallic coated sphere P, which is suspended by an insulating thread, is 
in contact with an uncharged metal sphere A. A highly positively charged sphere B is 
moved towards A as shown in Fig. 8.

Fig. 8

(a) (i) Draw on Fig. 8 to show the charge distribution on spheres A and P when B is 
brought very close to A but not touching A. [1]

  (ii) Explain, in terms of electron movement, how the charge distribution you have
drawn in (i) came about. 

  ……………………………………………………………………………………………... 

  ……………………………………………………………………………………………... 

  …………………………………………………………………………………………...[1] 

(b) Describe and explain what happens to sphere P when sphere B is finally brought in 
contact with sphere A. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2]
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9 Fig. 9 shows part of a lighting circuit with lamps A, B, C, D and E connected to a power 
supply of 240 V. With this connection, if any lamp fails, the rest of the lamps will not be 
affected.

Fig. 9

(a) Give one other advantage of connecting the lamps in this manner. 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[1] 

(b) State and explain which lamp(s) is/are wired incorrectly. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 

(c) Lamps A, B and C each have power rating ‘240 V’, ‘60 W’ while lamps D and E are 
rated ‘240 V, 100 W’.

  (i) When all the lamps are switched on, calculate the total power of the lamps. 

total power = ……………………….[1]

  (ii) Compute the total cost of using all the lamps for 140 minutes if there is a charge of 
28 cents for each kWh of electrical energy used. 

cost = ……………………….[2]

Live

D

B

C

A

E
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10 A rectangular coil can be balanced in a horizontal position when current flows through it as 
shown in Fig. 10. The coil is pivoted at two fulcrums and connected to a d.c. power supply. 
A weighing pan of mass 100 g is hung on side WX, while side YZ is placed inside a 
magnetic field. Assume g = 10 N/kg.

Fig. 10

(a) Calculate the moment produced by the weighing pan about the pivot. 

moment = ………………………...[2]

(b) Hence, state the direction of the current flowing in YZ and explain how you derived at 
your answer. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 

100 g 
weighing 
pan

d.c. supply

0.8 m 2.4 m

N S

XY

Z W

KiasuExamPaper.com 
561



12

JWSS Preliminary Examinations 2017 Physics 5059/02 Secondary 4E

Section B
Answer all three questions from this section in the spaces provided.

The last question is in either/or format and only one of the alternatives should be attempted. 

11 Electrical Power Transmission Network
To illustrate the transmission of electrical power, a model of the transmission network is 
built using a 12 V a.c. source, a lighting device with rating “24 V, 36 W”, some wires with 
resistance per unit length of 0.8 /cm and two ideal transformers T1 and T2 to be placed 
60 cm apart. The illustration of the model is shown below in Fig. 11.1.

Fig. 11.1

Based on this model, T1 is a step-up transformer while T2 is a step-down. The 
transformers T1 and T2 to be used in the model are to be chosen from 2 ideal step-up 
transformers – TA, TB and 2 ideal step-down transformers – TC, TD. The characteristics for 
each transformer are shown in Fig. 11.2 below.  

Fig. 11.2   
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(a) (i) Name the material that is usually used to make a transformer core.

 …………………………………………………………………………………………...[1] 

(ii) Explain what is meant by step-up transformer. 

  ……………………………………………………………………………………………... 

 …………………………………………………………………………………………...[1] 

(b) The lamp in the model is set to operate normally.

  (i) Based on the characteristics of the four transformers shown in Fig. 11.2, state two 
combinations of transformers that can be used as transformers T1 and T2 in the 
model.  (Your answer should indicate clearly which transformers represent T1
and T2 respectively.)

   

  Combination 1: T1 ……………………,  T2 …………………… 
  

  Combination 2: T1 ……………………,  T2 …………………… [2]

(ii) Suggest, with reasons, which is the better combination for use in this transmission 
model. 

  ……………………………………………………………………………………………... 

  ……………………………………………………………………………………………... 

  ……………………………………………………………………………………………... 

 …………………………………………………………………………………………...[2] 

 (c) Power is lost in the transmission cables.

  (i)  Compute the total resistance in the 60 cm cables.

total resistance = ……………………...[1]

(ii) If the initial amount of electrical power generated at the primary coil of T1 is 48 
W, determine the current flowing in the cables connecting transformer T1 and T2. 

current = ……………………...[2]

[Question continues on the next page
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(c) Briefly explain the effect on the transmission model if a d.c. source is used at the 
primary coil of T1. 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[1] 

12 Nathan is a national springboard diver and trains regularly at his neighbourhood swimming 
pool. At the pool, he climbs up a flight of stairs with a total vertical height of 5.2 m. He
maintains a constant vertical speed while climbing to reach a springboard at the top in 16 
seconds as shown in Fig. 12.1.

Fig. 12.1 Fig. 12.2

(a) Describe the transformation of energy when Nathan is climbing up the flight of steps.  

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[1] 

(b) Given that Nathan’s mass is 62 kg and g = 10 N/kg, find his average power during the 
climb. 

average power = ……………………...[2]

5.2 m
7.0 m 30 cm
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(c) Nathan uses the elastic springboard to propel himself to a maximum height of 7.0 m 
from the surface of the water before plunging down. Fig. 12.2 shows the springboard 
in action when it is used to propel Nathan upwards at a certain speed. The 
springboard moves up a vertical distance of 30 cm during this instant.

(i) Describe the energy transformation when Nathan jumps from the springboard to 
his highest point. 

  ……………………………………………………………………………………………... 

  ……………………………………………………………………………………………... 

  …………………………………………………………………………………………...[2] 

(ii) Calculate the energy gain by Nathan during this time.

energy gain = ……………………[1] 

(iii)  Determine the vertical speed at which Nathan leaves the springboard. 

vertical speed = ……………………[2]

(iv) Find the average upward force exerted by the springboard to propel Nathan 
upwards assuming he is in contact with the springboard during the time it takes 
for the springboard to move up 30 cm.

average force = ……………………[2]
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13 EITHER 

A student devises a simple experiment to determine the specific heat capacity of an 
unknown liquid. She carefully pours 0.30 kg of the liquid into a beaker and measures its 
initial temperature to be 30°C. She then adds 0.050 kg of ice at 0°C to the liquid and once 
all the ice has melted, she measures the temperature of the resulting mixture to be 12°C.

(a) Define specific heat capacity of a substance.

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[1] 

(b) Given that the specific latent heat of ice is 334 kJ/kg and the specific heat capacity of 
water is 4200 J/(kg °C), find

  (i) the heat gained by the ice in melting,

heat gained = …………………..[1]

(ii) the heat gained by the melted ice, 

heat gained = …………………..[1] 

(iii)  the specific heat capacity of the unknown liquid.

specific heat capacity = ………………..….………..[2] 

(c) State one assumption you made when solving (b).

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[1] 
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(d) In this experiment, the student has ignored the heat capacity of the beaker. State, with 
reasons, how this affects the accuracy of the calculated specific heat capacity in 
(b)(iii). 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 

(e) To ensure the thermometer gives accurate readings, the student calibrated the 
instrument at ice point and steam point before the experiment. Describe the procedure 
to calibrate a thermometer at ice point and steam point. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 
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13 OR
May wants to build a temperature probe as shown in the circuit in Fig. 13.1. As 
temperature changes, the voltmeter reading changes according to the change in 
temperature.

Fig. 13.1

 R1 and the battery has an e.m.f. of 9.0 V. The calibration 
curve for the thermistor is shown in Fig. 13.2.

Fig. 13.2
  

(a) Explain how the voltmeter reading changes when temperature is raised for the circuit 
shown in Fig. 13.1. 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 …………………………………………………………………………………………………... 

 ………………………………………………………………………………………………...[2] 

(b) (i) The voltmeter can only read up to 3.00 V. Calculate the resistance of the 
thermistor when the reading of the voltmeter is 3.00 V 

  

resistance = ………….…………[2] 

9.0 V

V

R1

RTH
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  (ii) Hence determine the maximum temperature that can be measured with this 
temperature probe. 

temperature. = ……….……………[1] 

(c) May wants to build a probe that can measure a temperature range of 0°C to 35°C so 
she decides to modify the circuit by adding a variable resistor R2 as shown in Fig.
13.3.

Fig. 13.3 

(i) Explain how the modified circuit in Fig. 13.3 allows the temperature probe to 
measure up to 35°C. 

  ……………………………………………………………………………………………... 

  ……………………………………………………………………………………………... 

  ……………………………………………………………………………………………... 

  …………………………………………………………………………………………...[2] 

(ii) Hence determine the minimum resistance of R2 in the modified circuit. 

resistance = ……………………….[3]

End of Paper

9.0 V

R1

RTH

V
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PAPER 2 
Section A
1 (a) 0 – 10 s: car is stationary B1 

10 – 20 s: car is accelerating B1
20 – 40 s: car is moving with uniform speed B1

(b) aver speed = 250/40 C1
= 6.25 m A1 

2 (a) (i) anticlockwise A1

(ii) f points left A1

(b) (i) moment = product of force and perpendicular distance between (line of
action of) force and pivot B1 

(ii) C B1
perpendicular distance between pivot and force is largest B1

3 (a) (i) GPE = mgh = 7.5 J C1 
KE = ½ mv2 = 0.5 J C1
Total E = 8.0 J A1

(ii) h = 8.0/mg = 3.2 m A1 
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(b) (i) moment = product of force and perpendicular distance between (line of
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(b) drop ball at higher speed B1

4 (a) P = and evidence of using h = 0.04 m C1 
  P = 5440 N/m2  A1

(b) disagree as liquid pressure does not depend on cross-sectional area of the 
tube   B1 

(c) mercury level drops to same level as mercury in trough B1
  air from outside leaks into tube until pressure inside equals to outside B1

5 (a) more helium particles inside so rate of collisions between particles and balloon 
surface increases B1

  volume inside balloon must increase until rate of collisions decreases to same 
rate as that due to atmospheric pressure B1

(b) (i) Correct use of PV = constant to get final pressure = 62500 Pa C1
   Pressure drop = 37500 Pa A1  

  (ii) helium particles slow down so rate of collisions between particles and 
balloon surface decreases. Pressure inside drops B1

6 (a) (i) idea of change in speed = (4.5 – 2.8)/0.2 OR find speeds in both regions 
using /T C1 

   change = 8.5 cm/s (accept negative answers) A1
   
  (ii) L is a distance in shallow region spanning 2.5 waves A1 

(b) Similarity: both are transverse waves B1
  Difference: radio waves move much faster than water waves OR radio waves 

can travel through vacuum but water waves cannot B1

7 (a) use of n = (sin i)/(sin r) C1 
  i = 48.6°  A1

(b) (i) use of n = 1/(sin c) to get c = 41.8° A1 

  (ii) incidence angle is larger than critical angle B1
   so total internal reflection occurs at A B1

  (iii) = 60° A1

8 (a) (i) positive charges on left side of P and negative on right side of A B1 

  (ii) electrons are attracted to B so they move from P to A B1
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5 (a) more helium particles inside so rate of collisions between parrrrrrtitititititiclclclclclcleseseseseses ana d balloon
surface increases B1
volume inside balloon must increase until rate of collisionssssss ddddddeecececececrererererereasasasasasases to same 
rate as that due to atmospheric pressure B1

(b) (i) Correct use of PV = constant to get final pressssssssssssssssssssssururururururuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu eeeeeeeeeeeeeeeeee ====================================================================== 6262626262626666 5000 0 0 00 PaPaPaPaPaPa C1
  Pressure drop = 37500 Pa A1 

(ii) helium particles slow down so rate of f cococococococoooooooooooococococoooooooooooooooooooooocoooooooooooooooooooooooooooooooooooooooolllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliiissisisisisisisiiissisisisisiisisisisisiissisisisisisisisisisisisisississsisisssissssssssssisisisisisissisississsisssssisssissssisssssssssssisssisissssssisssssisssisssssssiiisiissisisssioioioioioiooioioioioiooioioioiooioiooioioioioioioioioioioioiooioioioiiooiooiooiooooiooooioooooooiooooioooooooioooooooooiooiiioiiiiiiiiiiiiiioioonsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnsnssnsnsnsnsnsnsnsnsnsnssnsnsnsnsnsnsnsnsnsnssnsnsnssssssnnsnsssnssssnnnnsnssnsnsnnsnsnssnnnsnnnssnnsnnnsnsnsnnnsnsssssnnnnssssnnnnnsssnnnsssnnnnnsnsssssnnnnnsssnssnnssssns bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeeeeteteteteteteteteeteteteetetee weweweweweweenenenenenen partitititititiclclclclccleseseseseses and
balloon surface decreases. Pressure insideee dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddrrrrororororororrrororrrr ps B1

6 (a) (i) idea of change in speed = (4.5 – 2.8)/0.2 OOR R find spepepepepepeeeeeede s in both regions 
using /T C1 

   change = 8.5 cm/s (acccceppt t neneggativeve aansnswewersrs))) A1
   
 (ii) L is a distance in shallowo  regegioionn spsps anannin ng 2.5 waves A1 

(b) Similarity: both are transveersrse e e waw vevess B1
Difference: raadidioo waw vees s momovevev mmuch faster than water waves OR radio waves 
can travelel tthrhrouough vacaca uuuumm bubut t water waves cannot B1

7 (a) use ofof nnn == (((sisin n ii)/)/(s(sinin r) C1 
 i = 488.6.6°  A1

(b) (i) use of n = 1/(sin c) to get c = 41.8° A1 

(ii) i id l i l th iti l l B1
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(b) positive charges from B redistribute across A and P such that both A and P 
are positively charged B1

  P will swing away from A since like charges repel B1

9 (a) all lamps have the same p.d. of 240 V B1  

(b) C is incorrectly wired M1 
  The switch is on the neutral wire instead of the live wire A1 

(c) (i) total power = 60 3 + 100 2 = 380 W A1

  (ii) find energy = 0.38 kW 140/60 h = 0.887 kWh C1
   cost = 25 cents A1

10 (a) moment = 0.1 kg 10 2.4 C1
  = 2.4 Nm  A1  

(b) to balance, force on YZ must act downwards B1 
  by Fleming’s left hand rule, current must flow Z to Y A1 

   
Section B
11 (a) (i) iron OR soft iron B1

  (ii) voltage at secondary coil is larger than voltage at primary coil of the 
transformer B1

(b) (i) T1: TB, (12V to 240V) T2: TC (240V to 24V)  B1
   T1: TA, (12 V to 120V) T2: TD (120V to 24V)  B1

  (ii) T1: TB, T2: TC is the better combination B1
   The transmission voltage is stepped up much higher so power loss as 

heat during transmission is reduced B1

(c) (i) resistance = 0.8 A1

  (ii) power loss = 12 W = I2R C1
   I = 0.50 A A1

(d) The model will not work as transformers cannot work on d.c. B1

12 (a) chemical potential energy is converted to (gravitational) potential energy B1

(b) power = mgh/t = (620 5.2)/16 C1 
    = 201.5 W A1

(c) (i) elastic potential energy of springboard to kinetic energy of Nathan B1 
   kinetic energy to (gravitational) potential energy of Nathan B1 
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(ii) find energy = 0.38 kW 140/60 h = 0.887 kWh C1
  cost = 25 cents A1

10 (a) moment = 0.1 kg 10 2.4 C1
= 2.4 Nm  A1 

(b) to balance, force on YZ must act downwards B1 
 by Fleming’s left hand rule, current must flowowowowowowowwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY A1 

   
Section B
11 (a) (i) iron OR soft iron B1

(ii) voltage at secondary coil is larrger thanan vvololtatagege at primary coil of the
transformer B1

(b) (i) T1: TB, (12V to 240VV)) TT22:: TTCC (2(240404 V V toto 24V) B1
  T1: TA, (12 V to 120V)V)V TT22: TTDD (1(12020V V ttto 24V)  B1

 (ii) T1: TTB, TTT22:: TC isis tthehe bbetetteter combination B1
  Thee trtranansmisissisionon vvololltatage is stepped up much higher so power loss as 

heat duriningg trtranansmsmmisi sion is reduced B1

(c) (i) rerer sisiststana cece == 0.8 A1

(ii) poweweer loss = 12 W = I2R C1
   I = 0.50 A A1
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  (ii) energy gain = mgh = 620 (7 – 5.2) = 1116 J  A1 

  (iii) ½ mv2 = 1116 J C1 
   v = 6.00 m/s A1

  (iv) F 0.3 m = 1116 J C1
   F = 3720 N A1

13 EITHER

(a) thermal energy per unit mass to raise temperature by 1°C B1

(b) (i) heat gained = ml = 0.05 334000 = 16700J A1

  (ii) heat gained = mc = 0.05 4200 12 = 2520 J A1

  (iii) c = Q/(m ) = (16700 + 2520)/(0.3 18) C1
   = 3560 J/(kg °C) A1

(c) no heat gain from the surroundings (heat loss is NOT accepted) B1  

(d) the calculated heat capacity is higher than actual B1 
  some of the heat gained by ice came from the beaker B1

(e) immerse thermometer in pure melting ice and mark it as 0°C B1 
  Immerse thermometer into pure boiling water under 1 atmospheric pressure

and mark it as 100°C B1

13 OR

(a) when temperature rises, resistance of thermistor drops B1
  p.d. across thermistor drops and p.d. across R1 goes up so voltmeter reading 

increases B1

(b) (i) 9 = 3 V C1 
   R = A1

  (ii) from graph, 18.0 ± 0.5°C A1

(c) (i) there is some p.d. across variable resistor B1 
   p.d. across thermistor will be lower so its resistance can decrease further 

meaning temperature can be raised B1

  (ii) C1 
   2)] 9 = 3 V C1
   R2 A1

KiasuExamPaper.com

(a) thermal energy per unit mass to raise temperature by 1°C B1

(b) (i) heat gained = ml = 0.05 334000 = 16700J A1

(ii) heat gained = mc = 0.05 4200 12 = 2520 J A1

(iii) c = Q/(m ) = (16700 + 2520)/(0.3 18) C1
  = 3560 J/(kg °C) A1

(c) no heat gain from the surroundings (heat loooooooosssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiis s ss sssssssssss ssssssssssssss sss sssssssssssssssssssss ssssssssssssssssssssssssssssssssssssssssssssssssssss sss NONONNONONONONONONONONONONONONONONONONONONONONONOONONONONNONNONONOONONONONONONONONONONONONONONNNONNONONONOONONOONONONNONONOOONOOONONONONONONONONONONONONOONONONOONNONOOOOONONONONONNOOOONONOOONOOONONOONNONOOOOOONNNONOOOONOOONOONOOOOOOOONOOOOOOOOONONNOOOOONONOOOOOOOOOONNOOOONNNOOOOT TTTTTTT T T TTT TTTTTTTTTTTTTT TT T TTTT TTTT T T T TTTTTTTTTTTT TTTTT TTT TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT TTTTTTTTTTTT TTTTTTTTTT TTTTTTTTTTTTTTTTTTTTTTTTTT acacacacaacacaaaacacacacacacccaacaaacacacacaaaaaacacaacacaaacacacacacaacacaaccacaaacaaaccacacacaccacacccaacccaccccacacacacccccccccacccacacaccaccaaaaacacaaacaaaaacacacaaaaaccaaaaaacaaaa cececececcececccccccccccccc ptptptptptptedededededed)))))) B1 

(d) the calculated heat capacity is higher than actualallllllllllllllllllllllllllllllllllll B1 
 some of the heat gained byy ice came from thhe beaker B1

(e) immerse thermometer in pure melting ice and mamark it as 0°0°0°0°0°0°CCCCCC B1 
 Immerse thermometer into ppuru e bob ili ing water r ununnded r 1 atmospheric pressure

and mark it as 100°C

13 OR

(a( ) when temperar tuuree rrises,, reresisiststana ce of thermistor drops B1
p.d. acrososs s thherere mim storor ddroropsps aandnd p.d. across R1 goes up so voltmeter reading 
increasess B1

(b) (i) 9 = 3 V C1 
   R R R == A1

(ii) fromm ggraph, 18.0 ± 0.5°C A1

(c) (i) there is some p d across variable resistor B1
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Answer all questions. 

1 The figures below show the reading on a vernier caliper when it is used to 
measure the thickness of a book. Figure 1.1 shows the reading when the jaws 
are closed. Figure 1.2 shows the reading when the book is placed in between 
the jaws. 

What is the actual thickness of the book? 

A     4.32 cm 
B     4.35 cm 
C     4.38 cm 
D     4.80 cm 

2 The diagram shows part of a micrometer screw gauge. 

What is the reading shown? 

A     15.23 mm 
B     15.73 mm 
C     17.23 mm 
D     17.73 mm 

2017 4E Physics Prelim- Maris Stella
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3 A water rocket is accelerated vertically upwards. The velocity-time graph 
below shows the relationship between the velocity of the rocket and time. 

  
  

  
 Which of the following statements is/are correct?  

 (1)       The rocket reaches the highest position at instant X. 
 (2)       The resultant force acting on the rocket is zero at instant Y. 
 (3)       The rocket is still in the air at instant Z. 
  
 A     (1) only 
 B     (3) only 
 C     (1) and (2) only 
 D     (2) and (3) only 
  
  
  
4 Two different concrete blocks, in contact with each other, are falling freely 

from a building under construction. 
  

 
 
 

  
 What is the net force acting on the 2 kg block?  
  
 A     10 N 
 B     20 N 
 C     30 N 
 D     50 N 
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5 A mass of liquid of density ρ is thoroughly mixed with an equal mass of 
another liquid of density 2ρ. There is no change in the total volume. What is 
the density of the mixture?  

 A     4/3 ρ 
 B     3/2 ρ 
 C     5/3 ρ 
 D     3 ρ 
  
  
6 The diagram shows a diving-board of negligible weight held in position by two 

rods X and Y. 
  

 
 
 
 

  
 What additional forces do these rods need to exert on the board when a diver 

of weight 600 N stands on the right-hand end? 
  
  At X (downwards) At Y (upwards) 

A 400 N 1000 N 
B 600 N 1200 N 
C 900 N 600 N 
D 900 N 1500 N 

 

  
  
7 The diagram shows a balancing toy pivoted on a stand. If the toy is tilted 

slightly, it does not overbalance but returns to its original position. 
 

 This is because the centre of gravity of the toy is 
  
 A     between the aeroplanes. 
 B     below the pivot. 
 C     exactly at the pivot. 
 D     inside the weight. 
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8 Gas inside a cylinder is cooled slowly to a lower temperature. The pressure 
inside the cylinder remains constant as the piston moves inwards. 

  
  

 
 
 
 
 

 How do the speed of the particles and their rate of collisions with the cylinder 
and piston compare with their initial values at the higher temperature?  

  average speed rate of collision 
A lower reduced 
B lower increased 
C same same 
D same reduced 

 

  
  

 
 

9 The diagram below shows a 0.50 kg toy car being pushed from the base of a 
slope with an initial speed of 2.5 m/s. It is able to move a distance of 0.80 m 
up the slope to its highest point 0.28 m above the ground. 

  
  

  
 What would be the average frictional force acting on the toy car as it moves 

up the slope?  

 A     0.203 N 
 B     1.400 N 
 C     1.560 N 
 D     1.950 N 
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10 The apparatus shown is connected to a gas tap in order to measure the 
pressure of the gas. The left tube contains liquid P whereas the right tube 
contains liquid Q. The levels in the tube were originally at X.  

 
  

 
 

 
 

 

 When the gas tap is turned on, liquid Q in the open limb of the right tube rises 
to a higher level than liquid P in the open limb of the left tube as shown. Why 
does this happen?  
 

 A     Liquid P has a higher density than liquid Q. 
 B     The right tube has a smaller cross-sectional area than the left tube. 
 C     There is more liquid Q in the right tube than liquid P in the left tube. 
 D    The gas exerts a greater pressure on the right tube as it is nearer to the 

gas inlet. 
  
  

 
 

11 Some gas is heated in a sealed container. Which of the following does not 
increase? 

  
 A   The force due to the collisions between the gas molecules and the  

container walls. 
 B   The number of collisions per second by the gas molecules on the  

container  walls. 
 C      The average distance between the gas molecules. 
 D      The average kinetic energy of the gas molecules. 
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12 Some Japanese restaurants use paper pots for their customers to boil the 
food.  
 

 What are the reasons for the paper pot not catching fire when in contact with 
the flame? 
 

 (1) Water has a boiling point lower than the burning temperature of the paper. 
 (2) The paper is thin and therefore heat is conducted quickly to the water in 

the paper pot. 
 (3)  The paper is thick enough to withstand the high temperature of the flame. 
  
 A     (1) and (2) only 
 B     (1) and (3) only 
 C     (2) and (3) only 
 D     (1), (2) and (3) 
  
  

 
13 A thermocouple indicates 0.1 mV at ice point and 2.6 mV at 500 °C. What will 

be the temperature when the thermocouple indicates 3.0 mV? 
  
 A     80 °C           B     560 °C           C     580 °C           D     600 °C    
  

 
  
14 A piece of aluminium of mass m has a specific heat capacity of c. A piece of 

copper of mass 2m has a specific heat capacity of 2c. Both of these metals 
receive the same quantity of heat and the temperature of the copper rises by 
10 °C. How much will the temperature of the aluminium rise? 

  
  A     5.0 °C               B     10 °C             C      20 °C             D     40 °C 
  
  

 
15 A heater is used to heat a 300 g piece of tin at 323 K. The specific heat 

capacity of tin is 210 J/kg K. How long will it take the heater to heat the tin to 
388 K if the heater supplies 500 W of power?  

  
  A      8.19 s               B     40.7 s           C      48.9 s           D     8190 s 
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16 A pin labelled P is placed to the right of a plane mirror. It is viewed from the 

left-hand side by the eye. At which position can the image of the pin be seen? 
  

  
 

  

 

 

 

 

  
  
17 When an object is placed 20 cm from a thin converging lens, a real image 

equal in size to the object is formed. The object is then moved 5 cm towards 
the lens.  

 Which of the following describes the new image formed?  

  Image distance                     Image size 
A more than 20 cm magnified 
B more than 20 cm diminished 
C less than 20 cm magnified 
D less than 20 cm diminished 

 

  
  
18 A lamp is placed at the bottom of a tank of a liquid L. The direction of two light 

rays from the lamp is shown. 
  
  

 

 What could be the refractive index of liquid L?  
  
 A    2.90               B    1.30               C    1.13               D    1.00  
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19 The diagram shows a water wave. At the instant shown, which particle is 
moving upward? 

  
  

 
 
 
 
 
 

  
  
  
20 A place where sound waves cannot travel would be 

 A     through a balloon filled with helium. 
 B     from one spaceship to another one, in space. 
 C     from a surface ship to a submarine. 
 D     through liquid nitrogen. 
  
  
21 The frequencies of note C and note E are 256 Hz and 320 Hz respectively. 

Which of the following statements are correct? 
  
  I      Note E is louder than note C. 
  II     Note E has a higher pitch than note C. 
  III    Note E has a shorter wavelength than note C. 
 IV    Note E travels faster than note C. 
  
  A     I and IV           
  B     II and III          
 C     I and III 
 D     II and IV 
  

 
22 One of the following devices does not make use of electromagnetic waves in 

its operation. Which one is it? 
  
 A    remote controller 
 B    camera 
 C    loudspeaker 
 D    radio 
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23 Three metal spheres held on insulating stands are placed closed to each 
other. Sphere Q is positively charged while spheres P and R are neutral. 

  
 

  
 
 

  
 

 What will be the charges in spheres P and R after sphere R is earthed 
momentarily?  

 
 
 
 
 
 

 

 sphere P sphere R 
A neutral negative 
B neutral neutral 
C neutral positive 
D positive negative 

  
 

  
24 An electron is projected at right angles to a uniform electric field E as shown 

in the diagram. 

 

 

 

 

 
 
 
 

 In the absence of other fields, in which direction is the electron deflected? 
 

 A    to the left                                      B    to the right 
C    into the plane of the paper           D    out of the plane of the paper 
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25 A charged cloud carrying a charge of 180 C passes over a building and 
transfers its charge to the ground in 0.40 ms in a flash of lightning. 

  
 What is the current flowing to the ground? 

  
 A     0.45 A 
 B     450 A 
 C     45000 A 
 D     450 000 A 
  
  
26 The I-V characteristics of two electrical components P and Q are shown 

below. 
  

 
 
 
 
 
 
 
 
 
 

 Which statement is correct? 
  
 A     P is a resistor and Q is a filament lamp. 
 B     The resistance of Q increases as the current in it increases. 
 C     For a current of 1.9 A, the resistance of Q is approximately half that of P. 
 D     For a current of 0.5 A, the power dissipated in Q is double that in P. 
  
  
27 What is the effective resistance of the diagram below if each resistor has a 

resistance of 12 Ω? 
 

 
 
 

 

  
 A 0 Ω                B     3 Ω                C     4 Ω                   D      12 Ω 
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28 The following experimental setup shows a jockey that can be placed at any 
point S between a high resistance wire XY.    

  
  
  

 
 

  
 Which of the following describes what happens to the ammeter and voltmeter 

readings when the jockey is shifted from X to Y?  

  
 ammeter reading voltmeter reading 
A remains constant increases 
B remains constant decreases 
C decreases increases 
D increases decreases 

 

  
  
  
29 The circuit shown below is connected to an automatic switch for the lights in 

the garden. The automatic switch needs a voltage at X of 12 V or higher for 
the lights to be on. The lights are to come on at sunset and the value of the 
fixed resistor is 400 Ω.  

  
 

  
 What must be the minimum resistance of the light-dependent resistor in order 

for the lights to come on at sunset? 
  
 A     400 Ω 
 B     800 Ω 
 C     1200 Ω 
 D     1600 Ω 
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30 Which of the following is/are done to minimise power loss in industrial power 
transmission cables? 

  
 (1)    use shorter wires 
 (2)    step up the voltage in the transmission cables 
 (3)    decrease the cross-sectional area of the wires   

  
 A     (1) only 
 B     (1) and (2) only 
 C     (2) and (3) only 
 D     (1), (2) and (3) 
  
  
31 An electric oven is connected to the mains supply using insulated copper 

wires. The wires become very warm.  

 What can be done to prevent so much heat being produced in the connecting 
wires?  

 A     Use thicker copper wires. 
 B     Use thinner copper wires. 
 C     Use thicker insulation. 
 D     Use thinner insulation. 
  

 
 

32 The diagram below shows the top view of a magnet suspended in a magnetic 
field.   

 The magnet will 
 A     move to the right. 
 B     move to the left. 
 C     rotate clockwise. 
 D     rotate anti-clockwise. 
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33 A bare conducting rod is being placed on top of two similar wires connected to 
a d.c. power supply. The bare conducting rod jerks to the right when the 
current is switched on. 

  
 
 
 
 
 
 

  
 Which of the following statements are correct?  

 I            P is a North pole and Q is a negative terminal. 
 II           P is a North pole and Q is a positive terminal. 
 III          P is a South pole and Q is a negative terminal. 
 IV         P is a South pole and Q is a positive terminal.    
  

 
 A    I and IV           B    II and III           C    I and III           D    II and IV  

  
  
34 The figure shows the screen display of a CRO when a 25 Hz a.c. of peak 

voltage 6 V signal is connected to the Y-plates.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 

 What is the voltage gain and time-base of the CRO? 
  
  

 Voltage gain Time base 
A 5.0 V/cm 25 ms/cm 
B 5.0 V/cm 50 ms/cm 
C 10 V/cm 25 ms/cm 
D 10 V/cm 50 ms/cm 

 
 

 
588



35 A transformer consists of one coil with 1200 turns and a second coil, with a 
total of 120 turns, which can be tapped at various points as shown. 

  
 
 
 
 
 
 
 

 
 

 

 Which pair of terminals should be connected to a 12 V, 24 W lamp for it to be 
lit normally?  

 A    PS                                 B    QS  

C    RT                                 D    PT  

 
  

 
36 A bar magnet is dropped through a loop of copper wire as shown. 
  

 
 
 
 

  
 Which of the following statement(s) is/are correct?  

 (1)  When the magnet approaches the copper loop, a current is induced in the   
loop that flows in clockwise as seen by the observer from the top of the 
loop.  

 (2) When the magnet moves through the copper loop, the current induced in 
the copper loop sets up a magnetic field that always repel the magnet. 

 (3)  Heat is produced in the copper loop. 
 (4)  The magnet falls through the copper loop with an acceleration that is lower 

than the acceleration of free fall due to gravity. 
  
 A        (2) only                               B       (1) and (3) only 
 C        (2) and (3) only                   D       (3) and (4) only 
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37 In the graph shown, the solid curve shows how the e.m.f. produced by a 

simple generator varies with time. The dashed curve is the output from the 
same generator after a modification has been made to the generator. 

  
 
 
 
 
 
 

  
 Which modification was made to produce the result shown? 
  
 A     The area of the coil was doubled. 
 B     A split-ring commutator was added.  
 C     The number of turns in the coil was doubled.  
 D     The speed of rotation of the coil was doubled.  
  
  
38 Which part of a simple d.c. motor reverses the direction of current through the 

coil every half-cycle? 
  
 A     the armature 
 B     the brushes 
 C     the commutator 
 D     the slip-rings 
  
  
  
 39 In some countries, electricity is transmitted at a very high voltage over large 

distances using overhead cables.  
 Why is this voltage an advantage? 
  
 A     Electricity can travel faster along the cables. 
 B     It makes the cables stronger. 
 C     There is less energy loss from the cables. 
 D     The current will be of a higher magnitude.  
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40 Why is the core of a transformer made of iron? 
  
 A     Iron is a good electrical conductor. 
 B     Iron is cheaper than copper. 
 C     Iron is easily magnetised and demagnetised. 
 D     Iron makes a good permanent magnet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

----End of Paper---- 
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 Section A (50 marks) 
Answer all the questions in this section. 

 
1 A uniform plank of length 4.0 m and weight 500 N is suspended by two strings 

at X and Y. A box of mass 3.5 kg is placed as shown in Fig. 1.  
 

   

 Fig. 1  
 (a)     State the Principle of Moments. [1] 
  

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

 

 (b)    On Fig. 1, draw and label arrows to represent all the forces acting on the 
plank.    

[2] 

   
 (c)    The plank is balanced. Calculate the force in the string at X by taking 

moments about Y.    

 
 
 
 
 
 
 
 
 

[3] 

 (d)      Hence or otherwise, calculate the force in the string at Y.  

 
 
 
 
 
 
 

[1] 
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 (e)      An additional weight is suspended from the plank directly below point Y.   
          State and explain how this will affect the force in the string at X.  

-------------------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------- 

[2] 

2 Fig. 2 shows a pendulum bob held stationery at P. The bob has a mass of 20 g 
and is tied to the ceiling and a spring balance by two 50 cm long inelastic 
strings as shown. If the bob was allowed to swing freely, it would pass through 
the positions Q and R which show the lowest and highest positions of the bob 
respectively. Assume there is no air resistance and the friction at the support is 
negligible. 

 

  
 
 
 
 
 
 
 
 
 

 

 

 Fig. 2  
   
 (a)     On the Fig. 2 above, indicate and label  the weight of the bob with an 

arrow. 
[1] 

   
 (b)     Given that the tension in the string tied to the ceiling is 0.20 N, draw a 

scaled vector diagram to determine the force reading that is registered 
on the spring balance. 

[4] 

   
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Spring 
 

P 
Q 

R 

50 cm inelastic strings  

100° 

20° 

 3 cm 

ceiling  
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3 Pure gold is usually mixed with copper so that the harder alloy can be used to 
make jewellery with better form. Jessie bought a gold necklace which the 
jeweller claimed was rated 22 karats (91.7% pure). She doubted the claim as 
the necklace was relatively cheap, so she used some laboratory equipment and 
found that the mass and volume of the necklace were 88 g and 6.0 cm3 
respectively. 

 

 Given that the densities of pure gold and pure copper are 19.3 g cm-3 and            
8.92 g cm-3 respectively, find the percentage, by mass, of pure gold in Jessie’s 
necklace. 

 
 

[3] 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4 Fig. 4 shows the velocity-time graph of a 150 kg unmanned rocket Explorer 
launched from the surface of planet. The planet has no atmospheric layer. It 
rises vertically upwards with constant acceleration and after some time, a 
malfunction causes the rocket’s engine to cut off suddenly. The rocket falls with 
negligible air resistance to the ground 90 s after the launch. 

 

   

 Fig. 4  

m s-1 
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 (a) State the time at which the following events occurred:  
 (i) the rocket’s engine malfunctioned,  

 
------------------------------------------------------------------------------------ 

 

[1] 

 (ii) the rocket is at its highest point above the ground. 
 
----------------------------------------------------------------------------------- 
 
 

[1] 

 (b) Calculate: 
 

 

 (i) the gravitational field strength of this planet, 
 
 
 
 
 
 
 
 
 

[1] 

 (ii)  the weight of the rocket on the planet, 
 
 
 
 
 
 
 
 

[1] 

 (iii)  the initial acceleration of the rocket, 
 
 
 
 
 
 
 

 

[1] 

   
  (iv) the upward driving force provided by the rocket’s engine before it    

malfunctioned. 
 

[1] 
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5 Fig. 5.1 and Fig. 5.2 show two identical mercury barometers P and Q. One of 
the barometers has some air trapped in it. 

 

   

                              Fig. 5.1                            Fig. 5.2  
   
   
   
 (a)   Explain which of the barometer (P or Q) has some air trapped in it.  [2] 
  

       ---------------------------------------------------------------------------------------------------- 

       ---------------------------------------------------------------------------------------------------- 

 

 (b)     Find the pressure of the trapped air. Give your answer in mm Hg. [1] 
  

 
 

 

 

 (c)     State the atmospheric pressure in mm Hg. [1] 
  

 
 
 

 

 (d)    Find the pressure at the points A, B, C and D in the barometers as shown 
in Figs. 5.1 and 5.2 , giving your answers in mm Hg. 

[2] 

   
        A =   _____________mmHg         B=_____________mmHg  
        C =  _____________ mmHg         D=_____________mmHg  
   
 (e)    Suggest a reason for using mercury instead of water in the tube. [1] 
  

       ---------------------------------------------------------------------------------------------------- 

       ---------------------------------------------------------------------------------------------------- 
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6 A magnet is mounted on an axle as shown in Fig. 6. The magnet is free to spin.  
   
  

 
 
 

 

 Fig. 6  
   
 (a) Indicate on Fig. 6, the magnetic polarity of the solenoid when the switch 

is closed. 
[1] 

  
 

 

 (b) State what happens to the magnet when the switch is closed. Explain  
your answer. 

[2] 

  
            ------------------------------------------------------------------------------------------------ 

            ------------------------------------------------------------------------------------------------ 

            ------------------------------------------------------------------------------------------------ 

 

   
 (c) Suggest a modification to the setup so that the magnet can keep 

spinning in the same direction. 
[1] 

  
            ------------------------------------------------------------------------------------------------ 

            ------------------------------------------------------------------------------------------------ 

 

   
 (d) The solenoid is connected to a power supply of 240 W. If the cost of 

electricity is $0.26 per kWh, calculate the cost of electricity when the 
setup is switched on for 35 minutes for 7 days. 

[2] 
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7 Fig. 7 shows the construction of a simple a.c. generator. When the coil is 
rotated an e.m.f is induced in the coil. 

 

  
 
 
 
 
 

 

 Fig. 7  
   
 (a)     Explain how an e.m.f and its direction of current is induced in the coil. [2] 
  

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

 

 (b)     The polarities of the magnets are now reversed.    
                           State and explain how this change affects the current output. [2] 
  

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------------- 

 

 (c) The induced e.m.f. can be increased by rotating the coil faster.              
          State one other way in which the e.m.f. can be increased. 
 

[1] 

          -------------------------------------------------------------------------------------------------- 

         -------------------------------------------------------------------------------------------------- 
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8 Fig. 8 shows a method of producing sandpaper using static electricity.  
  

 
 

 

 Glue is sprayed onto a moving strip of paper. As the glue leaves the spray gun, 
the glue breaks up into tiny negatively charged droplets which coat the paper. 
The sticky paper passes between two metal plates – the earthed metal plate 
and the positively charged plate. Sand moving on a conveyor belt also passes 
between the metal plates. 

 

 

 (a) Explain the advantage of having all the droplets of glue negatively 
charged. 

 
-------------------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------- 

[2] 

 (b)      Explain why the sand moves towards the sticky paper. 
 
          ------------------------------------------------------------------------------------------------- 

          ------------------------------------------------------------------------------------------------- 

          ------------------------------------------------------------------------------------------------- 

          ------------------------------------------------------------------------------------------------- 

[1] 

   
   
   

roll of 
paper 

glue spray gun 

Negatively-charged 
glue droplets 

earthed metal plate 

positively charged plate 
conveyor belt 

sand 

Fig. 8 
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9 Fig. 9 shows the displacement-distance of a wave at t = 0 s.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

 Fig. 9  
   
 (a)    State the wavelength of the wave shown in Fig. 9.  

 
 
 
 

[1] 

   
 (b)  Particle C becomes the crest of the wave for the first time at t = 5.0 s.  

Determine the period of the wave.    

 
 
 
 
 
 

[1] 

 (c)   Hence or otherwise, calculate the speed of the wave.    

 

 

 

 

 

 

 

[1] 
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10 In an experiment to determine the speed of sound in air, a student claps two 
blocks of wood together when standing 120 m away from a high wall. When he 
claps the blocks repeatedly at a certain regular rate, he can no longer hear the 
echoes.  

 

 (a)    Explain why he cannot hear the echoes when he claps the blocks at a 
particular rate.  

          ------------------------------------------------------------------------------------------------- 

          ------------------------------------------------------------------------------------------------- 

[1] 

   
 (b)    If the echoes cannot be heard when the clapping is at a rate of 80 claps  

per minute, calculate the speed of sound in air.    

 
 
 
 
 

[2] 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
  

 
End of Section A 
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Section B 
This section starts from Question 11. 

Answer all the questions in this section. 
Answer only one of the two alternative questions in Question 13. 

 
11 A room has two electrically heated radiators as shown in Fig. 11.1 placed 

on the floor to heat it up during winter. The radiators are exactly the same 
but contain 10 kg of different liquids each. 
 

 

        Liquid A filled radiator                                   Liquid B filled radiator 
 

 

   
 
 
 
 
 
 
 
 
 
 
 
 

 Fig. 11.1  
   
 Table 11.2 shows some possible liquids that can be used to fill the 

radiators. 
 

  
 

Liquid Specific Heat Capacity / 
kJ Kg-1 K-1 

Specific latent heat of 
vaporisation / kJ Kg-1 

Boiling 
point /˚C 

A 2.4 420 98 
B 4.2 2300 100 
C 0.67 189 71 

 

 

 Table 11.2  
   
 Both radiators are switched on at 3 pm and operated for 4 hours. The 

graph in Fig.11.3 shows how the temperature of the liquid in each radiator 
changes. 

 

   

Shiny, 
black 
metal 
plates  
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Fig. 11.3 

 

   
 (a) Using information provided in Table 11.2, explain why the liquid A filled 

radiator reached its maximum temperature faster than the liquid B filled 
radiator. 

[3] 

  
       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

        

 

 (b)    Describe two features of the radiators that maximise the rate of heating 
of the room. 

[2] 

  
       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

 

 

 

 

A 

B 
A 

B 

ttt temperature of liquid 
in radiator/oC 

Time of day/ pm 
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 (c)    Using information provided in Fig. 11.3, calculate the energy needed to 
raise the temperature of liquid B in the radiator from 20 oC to its 
maximum. 

 

[3] 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 (d)  Suggest and explain one advantage and one disadvantage of using  
liquid C to fill the radiator. 

[2] 

  
       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 

       -------------------------------------------------------------------------------------------- 
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12 A Singapore Armed Forces parachutist jumps from an aircraft 300 m above 
the ground. The parachutist free falls for a while before opening the 
parachute. Fig. 12.1 shows the variation of his velocity with time over the 
first 10.00 seconds of his jump.  

 

 The acceleration of free fall, g is 10.0 m/s2.  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Time 
t/s 

Velocity 
v/ ms-1 

0 0 
1.00 10.0 
2.00 20.0 
3.00 30.0 
4.00 40.0 
5.00 50.0 
6.00 60.0 
7.00 30.0 
8.00 20.0 
9.00 15.0 
10.00 15.0 

 

 

 Fig. 12.1  
   
 (a)   (i) Using data from Fig. 12.1, suggest why the acceleration is   

constant at t = 2.00 s.   
[1] 

  
                -------------------------------------------------------------------------------------- 

                -------------------------------------------------------------------------------------- 

 

           (ii)  State the terminal velocity of the parachute.   

                -------------------------------------------------------------------------------------- 
 
 

[1] 

 (b)        (i)  On Fig. 12.2, draw a graph of v against t for the parachutist.    

 

[2] 

 (ii) Explain how the graph in Fig. 12.2 shows that the parachute is 
opened at t = 6.00 s.    

-------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------- 

[1] 
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 Fig. 12.2  
   
 (c)    Explain, in terms of the forces acting on the parachutist from the point  

the parachute is opened, why it reaches terminal velocity.  
 
        --------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------- 

[2] 

   
 (d)    (i) If the total mass of the man and the parachute is 90.0 kg, calculate  

the combined kinetic energy just before he hits the ground.  

 
 
 
 
 

[1] 

   
 (ii) Determine the energy lost by the man and the parachute due to air 

resistance.  

 
 
 
 
 

[2] 
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13 EITHER  

 Fig. 13 shows a ray of red monochromatic light hitting a triangular prism 
with a refractive index of 1.50, such that the light just emerges along the 
face QR.  

 

  
 
 
 
 
 
 
 

 

 

 Fig. 13 (not to scale)  
   
 The speed of light in vacuum is 3.0 x 108 m/s.   

 (a) Calculate the speed of light in the prism.   

      

 
 
 
 
 

[1] 

 (b)       (i)  State what is meant by the critical angle.    

                 ------------------------------------------------------------------------------------- 

                 ------------------------------------------------------------------------------------- 

[1] 

            (ii) State the two conditions that are necessary for total internal 
reflection to occur. 

[2] 

  
                 ------------------------------------------------------------------------------------- 

                 ------------------------------------------------------------------------------------- 

                 ------------------------------------------------------------------------------------- 

                 ------------------------------------------------------------------------------------- 
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            (iii) Determine the value of angle i2. 

 
 
 
 
 
 
 
 
 

[2] 

             (iv) Hence calculate the value of angle i1.  

 
 
 
 
 
 
 
 
 
 
 

[2] 

 (c) Without further calculation, state and explain whether a ray of violet 
monochromatic light will emerge from the side QR of the prism after 
hitting the same triangular prism with a refractive index of 1.54 and 
at the same angle of incidence i1.  

[2] 

  
          ------------------------------------------------------------------------------------------- 

          ------------------------------------------------------------------------------------------- 

          ------------------------------------------------------------------------------------------- 

          ------------------------------------------------------------------------------------------- 
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     OR  
   
 Fig. 13.1 shows a cross sectional view of a simple d.c motor. The circles 

represent the sides of a rectangular coil which is placed between poles of a 
permanent magnet. The current in the right-hand side of the coil flows out 
of the plane of the page, while the current in the left-hand side of the coil 
flows into the plane of the page.  

 

 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 Fig. 13.1  
   
 (a)   On Fig. 13.1, draw arrows to show the directions of forces experienced 

by each side of the coil.    

 

[2] 

 (b)   State the direction that the coil rotates. [1] 
  

        --------------------------------------------------------------------------------------------- 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

(c)   State two ways in which the turning effect experienced by the coil 
could be increased.    

        --------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------- 

        --------------------------------------------------------------------------------------------- 

[2] 
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       (d)  The current causes a constant force of 5.0 N on each side of the coil. 
The moment created by these forces varies as the coil turns. The 
moment is maximum when the coil is horizontal. The distance between 
each side of the coil is 0.045 m.    

 

       (i)  Calculate the value of the maximum moment created on the coil.    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 

 (ii) Explain at which position of the coil would the moment be at the  
minimum.    

      ----------------------------------------------------------------------------------------- 

      ----------------------------------------------------------------------------------------- 

      ----------------------------------------------------------------------------------------- 

      ----------------------------------------------------------------------------------------- 

 

[3] 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

----End of Section B---- 
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Answer for MCQ Paper 1 Prelim 2 2017(updated v1) 

Qn 1 2 3 4 5 6 7 8 9 
Ans A D B B A D B B A 

Qn 10 11 12 13 14 15 16 17 18 
Ans A C A C D A D A B 

Qn 19 20 21 22 23 24 25 26 27 
Ans B B B C A A D D C 

Qn 28 29 30 31 32 33 34 35 36 
Ans A B B A C A A B D 

Qn 37 38 39 40 
Ans   D  C C C 
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 Section A (50 marks) 
Answer all the questions in this section. 

 
1 A uniform plank of length 4.0 m and weight 500 N is suspended by two strings 

at X and Y. A box of mass 3.5 kg is placed as shown in Fig. 1.  
 

 

 

 

 Fig. 1  
 (a)     State the Principle of Moments. [1] 
  

        The Principle of Moments states that when a body is in equilibrium, the 
sum of clockwise moments about a pivot is equal to the sum of anticlockwise 
moments about the same pivot. 
(Minus ½ mark for any word or words missing.) 

 

 (b)    On Fig. 1, draw and label arrows to represent all the forces acting on the 
plank.    

[2] 

   
 (c)   The plank is balanced. Calculate the force in the string at X by taking 

moments about Y.    

Since the plank is balanced, the body is in equilibrium 

taking moment about Y,    

sum of clockwise moments = sum of anticlockwise moments.  

           Fx x 3 = 500 x 1 + 35 x 2  

           Fx=190N  
 
 
 
 
 
 
 
 
 

[3] 
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 (d)      Hence or otherwise, calculate the force in the string at Y.  

Sum of downward forces = Sum of upward forces     

               500 + 35 = 190 + Fy     

                  Fy = 345 N  
 
 
 
 
 
 

[1] 

 (e)      An additional weight is suspended from the plank directly below point Y.   
          State and explain how this will affect the force in the string at X.  

This will not affect the force at X.  Taking moments about Y, the 

calculation of the force at X is the same as per part (c 

).  

[2] 

2 Fig. 2 shows a pendulum bob held stationery at P. The bob has a mass of 20 g 
and is tied to the ceiling and a spring balance by two 50 cm long inelastic 
strings as shown. If the bob was allowed to swing freely, it would pass through 
the positions Q and R which show the lowest and highest positions of the bob 
respectively. Assume there is no air resistance and the friction at the support is 
negligible. 

 

  
 
 
 
 
 
 
 
 
 

 

 

 Fig. 2  
   
 (a)       On the Fig. 2 above, indicate the weight of the bob with an arrow. [1] 
   
 (b)     Given that the tension in the string tied to the ceiling is 0.20 N, draw a 

scaled vector diagram to determine the force reading that is registered 
on the spring balance. 

[4] 

   

Spring 
 

P 
Q 

R 

50 cm inelastic strings  

100° 

20° 

 3 cm 

ceiling  
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2b)              Scale: Let 1 cm represent 0.040 N   [1/2] 
          Weight of bob = 0.20 N 
 
 
 
 
                               0.20 N                     0.20 N 
 
 
 
 
 
 
 
 
 
        
                   Answer:  Force on string tied to spring balance = 1.80 * 0.04 
    Magnitude of force   = 0.072 N    
                                           Direction of force   = 80o to the line of force of the weight. 
 
Arrows drawn  
Orientation  
Labelled forces  
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3 Pure gold is usually mixed with copper so that the harder alloy can be used to 

make jewellery with better form. Jessie bought a gold necklace which the 
jeweller claimed was rated 22 karats (91.7% pure). She doubted the claim as 
the necklace was relatively cheap, so she used some kitchen equipment and 
found that the mass and volume of the necklace were 88 g and 6.0 cm3 
respectively. 

 

 Given that the densities of pure gold and pure copper are 19.3 g cm-3 and            
8.92 g cm-3 respectively, find the percentage, by mass, of pure gold in Jessie’s 
necklace. 

[3] 

  
Let mg be the mass of gold, mc be the mass of copper, Vg be the volume 
of gold and Vc be the volume of copper. 

 
mg + mc = 88 
mc = 88 – mg --- eqn 1             
 
Vg + Vc = 6.0 
(mg/19.3) + (mc/8.92) = 6.0 --- eqn 2                 
 
Sub eqn 1 into eqn 2 and solve for mg: 
mg = 64.11… = 64.1 g 
 
percentage purity = 64.1/88 x 100%               
                             = 72.85… = 72.9%             
 
 
 
 

 

4 Fig. 4 shows the velocity-time graph of a 150 kg unmanned rocket Explorer 
launched from the surface of planet. The planet has no atmospheric layer. It 
rises vertically upwards with constant acceleration and after some time, a 
malfunction causes the rocket’s engine to cut off suddenly. The rocket falls with 
negligible air resistance to the ground 90 s after the launch. 

 

   

 Fig. 4  
 (a) State the time at which the following events occurred:  

m s-1 
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 (i) the rocket’s engine malfunctioned,  
 

Time = 18 s   [1] 
--------------------------------------- 

 

[1] 

 (ii) the rocket is at its highest point above the ground. 
 
- 

Time = 50 s  [1] 
------------------------------------------------- 
 
 

[1] 

 (b) Calculate: 
 

 

 (i) the gravitational field strength of this planet, 
 

a = (v – u)/ t 
a = (-80 – 64)/ 72   
    a = 2.0 m/s2 (downwards)       

                                                
 
Accept use of other appropriate substitution. 

[1] 

 (ii)  the weight of the rocket on the planet, 
 

W = mg 
W = 150 x 2       

W = 300 N  
 
 
 

[1] 

 (iii)  the initial acceleration of the rocket, 
 

a = (v – u)/ t 
a = (0 – 64/ 18  

a = 3.56 m/s2  
 
 

[1] 

   
  (iv) the upward driving force provided by the rocket’s engine before it 

malfunctioned. 
 

[1] 

 F= ma 
Driving force – W = 150 x 3.56  
Driving Force = 834 N  
 
 
 

 

5 Fig. 5.1 and Fig. 5.2 show two identical mercury barometers P and Q. One of 
the barometers has some air trapped in it. 

 

 
619



   

                              Fig. 5.1                            Fig. 5.2  
   
   
   
 (a)   Explain which of the barometer (P or Q) has some air trapped in it.  [2] 
  

Barometer Q has trapped air as the mercury level is lower than P.    
    

 

 

 (b)     Find the pressure of the trapped air. Give your answer in mm Hg. [1] 
  

                  763-751        
                = 12 mmHg    

 
 

 

 

 (c)     State the atmospheric pressure in mm Hg. [1] 
               763 mmHg             

 
 
 
 

 

 (d)    Find the pressure at the points A, B, C and D in the barometers as shown 
in Figs. 5.1 and 5.2 , giving your answers in mm Hg. 

[2] 

   
        A =   _____________mmHg         B=_____________mmHg  
        C =  _____________ mmHg         D=_____________mmHg 

               A = 0 mmHg, B = 23 mmHg,  
              C = 773 mmHg, D = 362 mmHg             

 

   
 (e)    Suggest a reason for using mercury instead of water in the tube. [1] 
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       Mercury is denser compared to water. As such, lesser height of liquid column is 

required. 

Or any other appropriate reasons. 

   
6 A magnet is mounted on an axle as shown in Fig. 6. The magnet is free to spin.  
   
  

 
 
 

 

 Fig. 6  
   
 (a) Indicate on Fig. 6, the magnetic polarity of the solenoid when the switch 

is closed. 
[1] 

   
  

 
 

 (b) State what happens to the magnet when the switch is closed. Explain  
your answer. 

[2] 

  
b) When the switch is closed, a current flows through the solenoid and it 

becomes an electromagnet or magnetised.The N pole of the magnet is next to 

the N pole of the solenoid/electromagnet, and as like poles repel,  the N pole of 

the magnet will be repelled and spin away from the solenoid.  

 

   
 (c) Suggest a modification to the setup so that the magnet can keep 

spinning in the same direction. 
[1] 

 Use an alternating power supply.  

   
 (d) The solenoid is connected to a power supply of 240 W. If the cost of 

electricity is $0.26 per kWh, calculate the cost of electricity when the 
setup is switched on for 35 minutes for 7 days. 

[2] 
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                                Cost = 0.24 x (35/60) x 7 x $0.26     
                                 = $0.25        

 
 
 
 

   
7 (a) Fig. 7 shows the construction of a simple a.c. generator. When the coil is 

rotated an e.m.f is induced in the coil. 
7(i) When the coil rotates, it cuts the magnetic field of the permanent magnet / the 
magnetic flux linked to the coil changes.  This induces an emf in the coil which 
drives an induced current in the coil. 
The direction of the induced current is such that the magnetic effect opposes the 
change producing it.  This is in accordance to Lenz’s Law. 
 
Also, mention Fleming’ Right Hand Rule to find the direction of current. 
 
 
 

 

  
 
 
 
 
 

 

 Fig. 7  
   
 (i) Explain how an e.m.f and its direction of current is induced in the 

coil. 
[2] 

  
                                     

 

 (ii)    The polarities of the magnets are now reversed.    
                      State and explain how this change affects the current output. [2] 
  

                   The current output will not be affected,  
as reversing the polarities of the magnet will just switch the direction of the current in 
the output. Since the output is already under alternating current, this does not make a 
difference. 
 

 

 (iii)   The induced e.m.f. can be increased by rotating the coil faster. [1] 
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State one other way in which the e.m.f. can be increased. 
 

                    Increase the number of turns in the coil. 
                     Use stronger magnets 

                      Insert soft iron core in the coil 

 

8 Fig. 8 shows a method of producing sandpaper using static electricity.  
  

 
 

 

 Glue is sprayed onto a moving strip of paper. As the glue leaves the spray gun, 
the glue breaks up into tiny negatively charged droplets which coat the paper. 
The sticky paper passes between two metal plates – the earthed metal plate 
and the positively charged plate. Sand moving on a conveyor belt also passes 
between the metal plates. 

 

 

 (a) Explain the advantage of having all the droplets of glue negatively 
charged. 

 
The glue droplets will repel each other  due to their like charges. The glue droplets 
will spread out. 
The glue will be evenly coated on the paper. 

 

[2] 

 (b)      Explain why the sand moves towards the sticky paper. 
 
          As the sand passes the positively charged plate, it becomes positively-

charged. The positive charges on the sand are attracted to the electrons  on the 

glue. 

[1] 

   
   
   
   

roll of 
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glue spray gun 

Negatively-charged 
glue droplets 

earthed metal plate 

positively charged plate 
conveyor belt 

sand 

Fig. 8 

 
623



   
9 Fig. 9 shows the displacement-distance of a wave at t = 0 s.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

 Fig. 9  
   
 (a)    State the wavelength of the wave shown in Fig. 9.  

Wavelength = 4.0 m 
 
 
 
 

[1] 

   
 (b)  Particle C becomes the crest of the wave for the first time at t = 5.0 s.  

Determine the period of the wave.    

 
T      =     2 × 5         
        =     10 s           
 
 
 
 
 

[1] 

 (c)   Hence or otherwise, calculate the speed of the wave.    

V = f λ 

V = 0.1 (4)  
= 0.40 m/s  

 

 

 

[1] 
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10 In an experiment to determine the speed of sound in air, a student claps two 
blocks of wood together when standing 120 m away from a high wall. When he 
claps the blocks repeatedly at a certain regular rate, he can no longer hear the 
echoes.  

 

 (a)    Explain why he cannot hear the echoes when he claps the blocks at a 
particular rate.  

          The Echo returns at the same timing as the claps.                      

 

[1] 

   
 (b)    If the echoes cannot be heard when the clapping is at a rate of 80 claps  

per minute, calculate the speed of sound in air.    

 
80 claps are done in I minute or 60 seconds. 
1 clap is done in 60/80 secs. 
60/80 = 0.75 s  
Speed = distance/time 
Distance = speed * time 
2(120) = v (0.75)  
V = 320 m/s  
 
 

[2] 
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 End of Section A  
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Section B 
This section starts from Question 11. 

Answer all the questions in this section. 
Answer only one of the two alternative questions in Question 13. 

 
11 A room has two electrically heated radiators as shown in Fig. 11.1 placed 

on the floor to heat it up during winter. The radiators are exactly the same 
but contain 10 kg of different liquids each. 
 

 

        Liquid A filled radiator                                   Liquid B filled radiator 
 

 

   
 
 
 
 
 
 
 
 
 
 
 
 

 Fig. 11.1  
   
 Table 11.2 shows some possible liquids that can be used to fill the 

radiators. 
 

  
 

Liquid Specific Heat Capacity / 
kJ Kg-1 K-1 

Specific latent heat of 
vaporisation / kJ Kg-1 

Boiling 
point /˚C 

A 2.4 420 98 
B 4.2 2300 100 
C 0.67 189 71 

 

 

 Table 11.2  
   
 Both radiators are switched on at 3 pm and operated for 4 hours. The 

graph in Fig.11.3 shows how the temperature of the liquid in each radiator 
changes. 

 

   

Shiny, 
black 
metal 
plates  
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 Fig. 11.3  
   
 (a) Using information provided in Table 11.2, explain why the liquid A filled 

radiator reached its maximum temperature faster than the liquid B filled 
radiator. 

[3] 

  
       Liquid A has a lower specific heat capacity. 
 
For the same rise in temperature, less heat/thermal energy is needed. / For 
the same amount of energy given, a larger rise in temperature will be 
observed.                       

 

 (b)    Describe two features of the radiators that maximise the rate of heating 
of the room. 

[2] 

  
       The black surface is a good radiator of radiant heat. 
 
Having more plates increases the surface area to increase the heat loss to the 
air. 
 
Metals are a good conductor of heat  which allows the air surrounding the plate 
to heat up faster. 
 
Do not accept shiny as it lowers the rate of radiation of heat. The radiators’ purpose is 

to radiate heat and the focus of the discussion is on radiating or emitting heat. 

 

 (c)    Using information provided in Fig. 11.3, calculate the energy needed to 
raise the temperature of liquid B in the radiator from 20oC to its 
maximum. 

 

[3] 

  
∆θ = 42 °C                      
[Max temp from graph = 62 °C, temp difference = 62 – 20 = 42 °C] 

 

A 

B 
A 

B 

ttt temperature of liquid 
in radiator/oC 

Time of day/ pm 
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Energy = mc ∆θ 
            = 10 x 4200 x 42              
           = 1764 
000 J  
            = 1.7 x 106 J                     
 

 
 (d)  Suggest and explain one advantage and one disadvantage of using  

liquid C to fill the radiator. 
[2] 

  
       One advantage is that the radiator takes less time to reach its maximum 
temperature due to its lower specific heat capacity.  
 
The radiator needs less energy to reach its maximum temperature so the 
house can save on electricity costs due to its lower specific heat capacity. 
 
One disadvantage is that the radiator will cool down immediately after 
switching it off so it must be switched on all the time due to its lower specific 
heat capacity. 
 
The maximum temperature of the radiator cannot be increased in very cold 
weather as the boiling point of liquid C is very low. 
 
Another disadvantage is that liquid C vaporizes easily due to its low boiling point 
and low specific latent heat of vaporization. 
 
Hence, the radiator needs to be refilled more frequently. 
OR 
The pressure in the radiator increases easily and at a high temperature, an 
explosion can occur. 
 

 

  
 

 

12 A Singapore Armed Forces parachutist jumps from an aircraft 300 m above 
the ground. The parachutist free falls for a while before opening the 
parachute. Fig. 12.1 shows the variation of his velocity with time over the 
first 10.00 seconds of his jump.  

 

 The acceleration of free fall, g is 10.0 m/s2.  
 

 

 
 
 
 
 
 
 
 
 
 

Time 
t/s 

Velocity 
v/ ms-1 

0 0 
1.00 10.0 
2.00 20.0 
3.00 30.0 
4.00 40.0 
5.00 50.0 
6.00 60.0 
7.00 30.0 
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8.00 20.0 
9.00 15.0 
10.00 15.0 

 

 Fig. 12.1  
   
 (a)   (i) Using data from Fig. 12.1, suggest why the acceleration is   

constant at t = 2.00 s.   
[1] 

  
                           The velocity from t= 1.00 s to t= 3.00s (the time interval 

before and after t = 2.00 s)  shows an increase of 10m/s every 

second  (accept also time from t= 0s to t= 6.00s) 

 

           (ii)  State the terminal velocity of the parachute.   

                                15 m/s -------------------------------------------------------------- 
 
 

[1] 

 (b)        (i)  On Fig. 12.2, draw a graph of v against t for the parachutist.    

 

 
 
 
for straight line from 0s to 6 s. 
for curve line from 6s to 10s. 
for peak at 60 m/s. 
for horizontal line at 15 m/s 
 
 
 
 
 
 

[2] 

 (ii) Explain how the graph in Fig. 12.2 shows that the parachute is [1] 
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opened at t = 6.00 s.    

The steep drop in the velocity  of the parachutist just after t = 6.00s  

 Fig. 12.2  
   
 (c)    Explain, in terms of the forces acting on the parachutist from the point  

the parachute is opened, why it reaches terminal velocity.  
 
                When the parachute is opened, the frictional force or air 
resistance increases due to the large surface area of the parachute. This 
frictional force is greater than the weight of the parachutist. Fnet = W−Fr , 
the parachutist decelerates.  

As the parachutist decelerates, the air resistance decreases due to the 

decrease in velocity until W= Fr,  Fnet = 0N, acceleration is zero, terminal 

velocity/constant velocity is reached. 

Comments: Many students explained , as in the case of a free-fall object, 

that the velocity of the body increased and its air resistance increased. But 

, in the case of the parachute, the velocity decreased with time and the air 

resistance decreased. 

[2] 

   
 (d)    (i) If the total mass of the man and the parachute is 90.0 kg, calculate  

the combined kinetic energy just before he hits the ground.  

KE. =1/2 mv2  

       =       1/2 (90.0kg)(15.0)2  

       = 10125J  
       = 10100J (3SF) 
 

[1] 
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 (ii) Determine the energy lost by the man and the parachute due to air 
resistance.  

The total energy the parachutist possess = mgh  

                        = (90.0kg)(10.0m/s2)(300m)          

                        = 270 000 J (3 SF)                         

Energy loss = Total Energy − K.E before hit the ground   

                    = 270 000 − 10 125                        

                    = 259 875 J                                    

                or = 270 000 − 10 100  

             = 259 900 J (Whole number)  
             = 260 000 J  (3sf) 
 

[2] 

13 EITHER  

 Fig. 13 shows a ray of red monochromatic light hitting a triangular prism 
with a refractive index of 1.50, such that the light just emerges along the 
face QR.  

 

  
 
 
 
 
 
 
 

 

 

 Fig. 13 (not to scale)  
   
 The speed of light in vacuum is 3.0 x 108 m/s.   

 (a) Calculate the speed of light in the prism.   

     n= c/v 

 
Refractive Index = speed of light in the vacuum/ speed of light in the medium.  

Speed of red light in the prism =3.0x108 /1.50                        

[1] 
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                                                 = 2.0 x 108 m/s (2s.f.)              
 

 
 
 
 
 
 
 
 
 

 (b)       (i)  State what is meant by the critical angle.    

Critical angle is defined as the angle of incidence in the optically denser 
medium for which the angle of refraction in the optically less dense medium 
is 90° . 

Also accept  (1) Critical angle is defined as the angle of incidence in 
optically denser medium for which the angle of refraction is 90°  

(2) Critical angle is defined as the angle of incidence for which the angle of 

refraction in the optically less dense medium is 90° 

[1] 

            (ii) State the two conditions that are necessary for total internal 
reflection to occur. 

[2] 

  
                                  The two conditions are: 

1) The light must be travelling from a medium of high optical density to 
a medium of lower optical density. 

2) The angle of incidence in the optically denser medium must be    

greater than the critical angle of the medium. 

 

            (iii) Determine the value of angle i2. 

       sin c= 1/n 

  i2=c=sin-1 (1/1.50)                                      
        =41.8°or 42° (accept 2 or 3 s.f.)           
 
 
 

[2] 
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             (iv) Hence calculate the value of angle i1.  

Angle ABC  = 360° −90°−90°−60° =120°  
Angle BAC =180°−41.8°− 120° = 18.2° or 18°  
       n= sini/sinr 
  1.50 = sin i1/sin 18.2° 

     i1=sin-1 (1.50× sin 18.2°)  
       = 27.9° or 28° (accept 2 or 3 s.f.)  
 
 
 
 
 
 
 
 
 
 
 

[2] 

 (c) Without further calculation, state and explain whether a ray of violet 
monochromatic light will emerge from the side QR of the prism after 
hitting the same triangular prism with a refractive index of 1.54 and 
at the same angle of incidence i1.  

[2] 

  
                    With a larger refractive index of violet light, angle BAC will be 

smaller than 28o (from part (c) and angle i2 will be larger than 41.8o. )     

The critical angle is now smaller than 41.8o.   Since angle of incidence i2 is 
greater [1/2]  than critical angle, total internal reflection will occur and the 
light ray will not emerge from QR.  
 
DRAWING FOR REFERENCE: 
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13     OR  
   
 Fig. 13.1 shows a cross sectional view of a simple d.c motor. The circles 

represent the sides of a rectangular coil which is placed between poles of a 
permanent magnet. The current in the right-hand side of the coil flows out 
of the plane of the page, while the current in the left-hand side of the coil 
flows into the plane of the page.  

 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 Fig. 13.1  
   
 (a)   On Fig. 13.1, draw arrows to show the directions of forces experienced 

by each side of the coil.    

downwards (left) and upwards (right)  

 

[2] 

 (b)   State the direction that the coil rotates. [1] 
  

        The forces created AntiClockWise moment about the same pivoting 
point/axis of rotation. This creates a turning force to make the coil rotate.  

 

 

 
 
 
 

(c)   State two ways in which the turning effect experienced by the coil 
could be increased.    

        increase current in the coil / increase strength of magnets / increase 

[2] 
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number of coils / insert soft iron core into the centre of the coil 

Any two 

 
 
 

 
       (d)  The current causes a constant force of 5.0 N on each side of the coil. 

The moment created by these forces varies as the coil turns. The 
moment is maximum when the coil is horizontal. The distance between 
each side of the coil is 0.045 m.    

 

       (i)  Calculate the value of the maximum moment created on the coil.    

Take moments about the centre of rotation of the coil 
Moments = 2 coils * 0.045/2  * 5.0 N 
                    = 0.225 Nm  

 
 
 

[2] 

 (ii) Explain at which position of the coil would the moment be at the  
minimum.    

            It is at the vertical position.  ]The Perpendicular distance between 
line of action of force and the pivot is zero . The turning effect is given by 
moment = force x perpendicular distance and is equal to zero.  

 

[3] 
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1 A student uses a pair of vernier calipers to measure the length of a wooden block. 

Which reading is possible? 

A 0.234 cm  B 2.3 cm C 2.34 cm D 2.340 cm 

2 The diagram shows a simple pendulum oscillating between positions X and Z. The 
time taken for the pendulum to swing from position X to Z and back to the mid-point Y 
is 1.5 s. 

What is the period of the pendulum? 

A 0.50 s B 1.0 s C 1.5 s D 2.0 s 

3 Two forces X and Y acting on a ball produce a resultant force R on the ball.  

Which vector diagram correctly represents the vector addition of forces X and Y to 
produce resultant force R?

A B

C D

4 Which of the following contains two vectors and one scalar quantity? 

A acceleration, displacement, mass 
B displacement, force, velocity 
C distance, force, time 
D distance, speed, velocity 

ZX

Y

X

Y
R

X

Y
R

X

Y
R X

Y

R
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5 The diagram shows a velocity-time graph for a moving object. 

Which graph is the corresponding displacement-time graph for the moving object? 

 A B

 C D

6 A spacecraft completes the last stage of its journey back to Earth by parachute, falling 
with constant speed into the sea. 

The spacecraft falls with constant speed because 

A the air resistance is greater than the weight of the spacecraft. 
B the air resistance is equal to the weight of the spacecraft. 
C the gravitational field strength of the Earth is constant near the Earth’s surface. 
D the spacecraft came from space where gravitational field strength is almost zero. 

velocity 

time 

displacement

time 

displacement

time 

displacement

time 

displacement

time 
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7 The diagram shows a picture frame hanging from two strings.  

Its centre of gravity is at C. 

Which diagram shows how the picture frame will hang after the string on the right 
breaks?

 A B

 C D

C

C

C C

C
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8 A barometer is taken to the top of mountain.  

Which statement explains what happens to the mercury column, h, as the barometer is 
taken to the top of mountain? 

A The mercury column, h, falls because air pressure decreases 
B The mercury column, h, falls because air pressure increases. 
C The mercury column, h, rises because air pressure decreases 
D The mercury column, h, rises because air pressure increases 

9 The diagram shows a simple hydraulic jack. 

A downward force of 20 N is exerted on piston X.  

What is the upward force on piston Y? 

A 20 N B 40 N C 80 N D 160 N 

10 A roller coaster train has an initial speed of 2.0 m/s at A as shown in the diagram.  
Take g to be 10 N/kg and take friction to be negligible.  

What is the speed of the train at B? 

A 6.3 m/s B 8.9 m/s C 9.2 m/s D 84 m/s 

2.0 m/s 

6.0 m 
10 m 

A
B

incompressible 
liquid 

piston X 
(40 cm2)

piston Y 
(80 cm2)

20 N 

h
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11 A person exerts a horizontal force of 600 N on a box as shown in the diagram.  

A frictional force of 200 N acts in the opposite direction. The box moves 3.0 m in 4.0 s. 

What is the useful power developed by the person? 

A 150 W B 300 W C 450 W D 600 W 

12 In an experiment to demonstrate Brownian motion, a brightly illuminated cell containing 
smoke particles is viewed under a microscope.  

The illuminated smoke particles are seen to move randomly. 
Which statement explains this? 

A The smoke particles are bombarded continually by air particles. 
B The smoke particles are moved about by convection currents. 
C The smoke particles are shaken by the vibrations of the molecules within the cell. 
D The smoke particles are supplied with energy by the light illuminating them. 

13 The diagram shows four similar sized cans A, B, C and D, placed at room temperature. 
Each can contains the same volume of water. The initial temperature of water is  
at 80°C.  

After five minutes, which can gives the highest temperature of water? 

 A B C D 

3.0 m 

600 N 

200 N 

metal lid metal lid plastic lid plastic lid 
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14 Two liquids of equal masses are cooled under identical conditions. The graph shows 
how the temperature of liquid X and Y varies with time. 

Which statement about the difference between liquid X and liquid Y is not correct? 

A Liquid X has a higher melting point than liquid Y.  
B Liquid X has a higher specific heat capacity than liquid Y. 
C Liquid X has a higher specific latent heat than liquid Y. 
D Liquid X has a longer melting time than liquid Y 

15 An experiment is carried out as shown in the diagram. 

The ice takes a long time to melt, even though the water at the top of the test-tube is 
boiling. Which statement explains this? 

A Convection cannot occur in water. 
B Ice is a poor radiator of heat. 
C The wire gauze prevents thermal energy from reaching the ice. 
D Water is a poor conductor of heat. 

16 There are four statements shown on the uses of electromagnetic radiation. 

Gamma rays are used in medical treatment. 
Microwaves are used in satellite TV. 
Ultra-violet radiation are used in remote control of electrical appliances. 
X-rays are used in forgery detection. 

How many of these statements are correct? 

A 1 B 2 C 3 D 4

Y
X
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17 An electromagnetic wave has a property P. The different types of electromagnetic 
waves are arranged in order of property P as shown.  

X and Y represent two different types of electromagnetic waves. 

radiowave microwave X visible 
light 

ultra-violet 
radiation Y gamma 

ray

Which row correctly represents P, X and Y? 

P X Y 
A decreasing frequency x-rays infra-red radiation  
B decreasing wavelength x-rays infra-red radiation  
C increasing frequency infra-red radiation x-rays
D increasing wavelength infra-red radiation x-rays  

18 A ray of light is incident on a piece of glass block as shown in the diagram.  

Which calculation gives the refractive index of the glass block? 

A sin 30°
 sin 40° B sin 30°

 sin 50° C sin 40°
 sin 30° D sin 50°

 sin 30°

19 The diagram shows a ray of red light used to investigate the critical angle of two 
materials P and Q. 

Which of the following statement is correct?

A The frequency of red light is greater inside material P than inside material Q. 
B The refractive index of material P is larger than that of material Q. 
C The speed of red light is the same inside material P and Q. 
D The wavelength of red light is longer inside material P than inside material Q.

P
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20 L represents a thin converging lens. The real image of an object is formed at point U.  

Which position should the object be placed to form the image? 

A position P B position Q C position R D position S 

21 An object OP is placed near a thin converging lens, L. F is the focal point of the lens. 

Which ray best represents the path of the incident ray PQ after it passes through the 
lens?  

22 A guitar plays a louder note but a lower pitch as compared to a violin. 

Which row is correct about the violin’s amplitude and the guitar’s frequency? 

violin’s amplitude guitar’s frequency  
A higher higher   
B higher lower   
C lower higher 
D lower lower   

L

A

B

C
D

F

P

Q

O
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23 A light uncharged conducting ball is moved towards the positive plate as shown in the 
diagram. 

Which diagram shows the charges on the ball just after it touched the positive plate? 

 A B C D 

24 The diagram shows the electric field lines between two isolated charged particles. 

Which pair of charged particles will produce this electric field pattern?

 A B C D 

25 A negative charged rod is brought near a metal sphere which is earthed.  

Which diagram shows how the charges on the metal sphere are distributed? 

 A B

 C D

+ ++ -- +- -

-        - 
         - 

-
--        
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26 A 8.0  resistor is connected across a 12 V cell as shown in the diagram. 

What is the amount of charge that flows through the circuit in one minute? 

A 30 C B 60 C C 90 C D 180 C 

27 Wires of various lengths and cross-sectional areas were made of the same material. 

Which of the following would provide the highest resistance? 

 length of wire / cm diameter of wire / mm 
A 1.0 2.0 
B 2.0 3.0 
C 3.0 1.0 
D 4.0 2.0 

28 Three identical lamps A, B and C are connected as shown in the diagram.  

Which of the following statements is correct? 

A Lamp A is brighter than lamp C. 
B Lamp A and B are equally bright. 
C The potential difference across Lamp A is equal to that of lamp C. 
D The current flowing through lamp B is half of the current through lamp A. 

29 The diagram shows a circuit with four identical resistors.  

If the current at P is 0.50 A, what is the current through the battery? 

A 0.50 A B 1.25 A C 1.50 A D 2.00 A 

A

CB

8.0 

12 V 

R

R

R R

P
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30 The three graphs X, Y and Z show the I/V characteristics for three different 
components. 

Which component corresponds to graph X, Y and Z? 

graph X graph Y graph Z 
 A filament lamp metallic conductor semiconductor diode  
 B metallic conductor filament lamp semiconductor diode  
 C semiconductor diode filament lamp metallic conductor  
 D metallic conductor semiconductor diode filament lamp

31 An electric heater is connected to a 3-pin socket. The current through the live wire is 
1.0 A. The potential difference between the live and the neutral wire is 240 V. 

Which row correctly shows the current through the neutral wire, and the potential 
difference between the neutral and the earth wire? 

 current through neutral wire / A Potential difference between 
neutral and earth wire / V 

A 0 0 
B 0 240 
C 1.0 0 
D 1.0 240 

32 A house-owner replaces a failed fuse for the lights of the house. When the lights are 
switched on, the second fuse also fails. The house-owner then uses a third fuse with a 
higher rating than the previous two. 

Why is this not sensible to do? 

 A Fuses only allow the circuit to work if the rating is exactly right. 
 B The circuit may work, but the fault is not corrected. 
 C The third fuse will melt because the rating is too high. 
 D Using a fuse with too high a rating causes electric shocks. 
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33 A kettle has a rating of 1 800 W at 220 V.  It takes 15 minutes to boil a kettle of water. 
The cost of electricity is 20 cents per kWh. 

What is the cost of boiling three kettles of water everyday for 31 days?  

A $
3× 1800× 15× 20× 31

60× 100 B $
3× 1800× 15× 20× 31

1000× 60

C $
3× 1800× 15× 20× 31

1000× 100 D $
3× 1800× 15× 20× 31

1000× 60× 100

34 A student sets up the experiment as shown in the diagram.  

P and Q repel each other. 

Which of the following correctly gives the poles at P and Q?  

 P Q 
A north north  
B north south  
C south north  
D south south 

35 Hot air from a hair-dryer contains many negatively charged ions. The hot air is directed 
between the poles of a strong magnet as shown in the diagram. 

What is the effect of the magnet on the negatively charged ions? 

A They are deflected towards the North pole, N. 
B They are deflected towards the South pole, S. 
C They are deflected upwards. 
D They are deflected downwards. 

magnet 

QP
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36 Two long parallel wires PQ and RS are connected to batteries as shown in the 
diagram. PQ can move freely in any direction but RS is fixed. 

When both switches are closed, what happens to wire PQ? 

 A PQ moves away from RS. 
 B PQ moves towards RS. 
 C PQ moves in a direction into the plane of the paper. 
 D PQ moves in a direction out of the the plane of the paper. 

37 The output of a signal generator is connected to the input of an oscilloscope. 

The diagram shows the trace produced on the screen of the oscilloscope. 

The timebase control of the oscilloscope is set at 2 ms/div. 
The Y-gain control of the oscilloscope is set a 4 mV/div. 

Which row in the table shows the frequency and peak voltage of the output of the 
signal generator? 

 frequency / Hz peak voltage / mV 
A 0.50 6 
B 0.50 12 
C 500 6 
D 500 12 
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38 When a coil is rotated in a magnetic field, the induced electromotive force, E, varies as 
shown in the diagram. 

Which of the following graphs, drawn to the same scale, would be obtained if the 
speed of rotation of the coil were doubled?  

A

B

C

D

E / V 

t / s 
0

V

V

E / V 

t / s 
0

V

V

E / V 

t / s 
0

V

V

E / V 

t / s 
0

2V 

E / V 

0

V

V

t / s 

2V 
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39 The diagram shows many small identical bulbs connected to an ideal transformer of 
turns ratio 1:2. The bulbs are rated at 2.0 V, 2.0 W. 

To operate the bulbs at normal brightness, how many bulbs can be connected to the 
secondary side of the transformer and what is the primary current? 

number of bulbs primary current / A 
A 60 0.50 
B 60 2.00 
C 240 0.50 
D 240 2.00 

40 In some countries, electricity is transmitted at low current and high voltage over a 
distance using overhead cables. 

What is the main reason? 

A Low current allows thinner cables to be used. 
B Low current makes it safer for engineers to repair any fault in the cables. 
C High voltage allows faster power transmission along the cables.
D High voltage results in less power loss from the cables. 

End of Paper 
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Section A (50 marks) 

Answer all the questions in this section in the spaces provided.  

1 A student is given a square, metal plate of unknown density. Using various 
measuring instruments, he attempts to determine the density of the metal plate. 

Fig. 1.1 shows the length, width and mass of the metal plate he has measured. 

length of metal plate / cm width of metal plate / cm mass of metal plate / g 

30.0 cm 30.0 cm 678.5 

Fig 1.1 

(a) The student uses a micrometer screw gauge to measure the thickness of the 
metal plate once. 

Fig. 1.2 shows the micrometer reading taken by the student. 

Fig. 1.2 

 (i) Determine the thickness of the metal plate. 

thickness = ..  [1] 

 (ii) Calculate the density of the metal plate. 
Leave your answer in g/cm3.

density = ..  [3] 
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 (b) (i) It is not advisable to take only one measurement of the thickness of the 
metal plate. Suggest a reason why. 

.

. [1] 

  (ii) Describe how you would use the micrometer screw gauge to determine, as 
reliably as possible, the thickness of the metal plate. 

.

.

.

. [2] 

KiasuExamPaper.com 
654



Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2017 

Page 4 of 26

2 Fig. 2.1 shows a wooden stool of weight 40 N.  

Point C is the centre of gravity of the stool.  

Fig. 2.1 

(a) Explain why the stool falls over when placed in the position shown in Fig. 2.1. 

..

..

..  [2] 

(b) On Fig. 2.1, mark and label one other force, Q, acting on the stool. 
Show clearly where the force acts and the direction of the force.  [1] 

C 

40 N 

P 

6.0 cm 
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(c) A horizontal force, F, keeps the stool balanced as shown in Fig. 2.2.  

Fig. 2.2 

Using the principle of moments, calculate the force, F.

force, F = ..  [2] 

(d) Fig. 2.3 shows another similar stool, but with lead weight attached onto its legs. 

Fig. 2.3 

Explain why the new stool may be able to balance itself at point P.

..

..  [1] 

F

50 cm 

C 

40 N 

P 

40 N
6.0 cm 

lead weight leP 
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3 Fig. 3.1 shows a manometer used to measure the pressure difference between the 
air inside the container and the atmosphere outside.  

The density of the water is 1 000 kg/m3. The gravitational field strength g is 10 N/kg.  

Fig. 3.1 

(a) (i) Calculate the pressure difference in Pa shown by the manometer. 

pressure difference = ..  [2] 

 (ii) The pressure difference measured by the manometer is caused by the 
weight, W, of a student standing on the platform. The cross-sectional area 
of the platform is 0.15 m2.

Calculate the weight of the student. 

weight = ..  [2] 

 

` 

 

10 

90 9cm 

20 

30 

40 

50 

60 

70 

80 
manometer 

meter rule 

water 

weight, W 

movable 
platform 

air 

plastic 
container 
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 (b) Explain, in terms of molecules of air, why the pressure inside the plastic 
container increases when the student stands on the platform. Assume that the 
temperature of the air inside the plastic container remains constant. 

..

..

..

.. [2] 

 (c) Suggest how the manometer could be altered to give a larger difference in the 
liquid level for the same pressure in the plastic container. 

..

.. [1] 

 (d) While the student remains standing on the platform, the plastic container 
develops a small crack and air in the plastic container leaks out very slowly. 

State what happens to the level of water on each side of the manometer after 
some time. 

..

.. [1] 
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4 A student sets up three temperature scales using three identical glass columns 
containing liquids X, Y and Z of the same mass. In the process, he records the 
variation of  length L of all three liquid columns with temperature. Fig. 4.1 shows the 
values of L over a range of temperatures above 0°C. 

Fig. 4.1 

(a) Explain why liquid Y is not a suitable thermometric substance for the 
temperature range 0°C to 100°C. 

..

.. [1] 

(b) Comparing liquid X and liquid Z, explain why liquid X is more suitable as a 
thermometric substance. 

..

.. [1] 

(c) Calculate the temperature of liquid X when the length, L, of the liquid column is 
at 10 cm. 

temperature = ..  [2] 

L / cm 

temperature / °C 
100  0 

2 

4 4
5 

17 

15 

13 

Z 

Y 

X 
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5 Fig. 5.1 shows plane waves that give rise to plane wavefronts.  
The wavefront shown at P takes 0.8 s to travel to Q. 
The distance between P and R is 18 cm.  

Fig. 5.1 

(a) State what is meant by a wavefront.

..

..  [1] 

(b) Determine 

 (i) the wavelength of the wave 

wavelength = ..  [1] 

 (ii) the frequency of the wave 

frequency = ..  [1] 

 (iii) the speed of the wave 

speed = ..  [1] 

P Q R 

0.8 s 

 18 cm 

direction of wave 
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(c) Given that the amplitude of the wave is 6.0 cm, sketch a displacement-position 
graph between P and Q on Fig. 5.2. 

Numerical values are required on both axes. 

[2] 

Fig. 5.2 

position / cm 

displacement / cm
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6 A technician uses pulses of ultrasound to detect imperfections in a sample of steel. 

The speed of ultrasound in steel is 5 200 m/s. 

Fig. 6.1 shows the pulses of ultrasound transmitted into steel when the ultrasound 
transmitter and receiver is placed at position X, Y and Z. 

 Fig. 6.1 

 (a) Explain how sound energy is transferred through the steel sample without 
transferring matter. 

..

..

..

..

..  [2] 
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(b) Fig. 6.2 shows the time between the pulses being transmitted and received. 
The pulse being transmitted at t = 0 s is not drawn on Fig. 6.2. 
The pulse being received when at position X and at position Y are both drawn 
on the same graph on Fig. 6.2. 

Fig. 6.2 

 (i) State the time taken between the pulse being transmitted and received at 
position X.  

. [1] 

 (ii) Calculate the thickness of the steel sample at position X. 

thickness = ..  [2] 

(c) On Fig. 6.2, draw a line to show the reflected pulse at position Z. [1] 

(d) Another application of ultrasound is to determine the depth of the sea. 

Explain the difference in the speed of sound in steel and that in seawater. 

..

.. [1] 

time / s am
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7 A student is investigating the operation of a soap dispenser. A set volume of liquid 
soap is dispensed when a sensor in an electronic switch detect a hand underneath 
the nozzle as shown in Fig. 7.1. 

The student suggests that a light dependent resistor (LDR) could be used as the 
sensor in the electronic switch. The circuit is set-up with a 5 000  fixed resistor, an 
LDR and a 12 V supply as shown in Fig. 7.2.  

Fig. 7.1 Fig. 7.2 

(a) When the LDR is unblocked, the reading on the ammeter is 0.0015 A. 

Calculate 

 (i) the resistance of the LDR; 

resistance = ..  [2] 

 (ii) the potential difference across the LDR. 

voltage = ..  [2] 

12 V 

A 

LDR 

5 000  

soap 
dispenser 

soap 

nozzle and 
electronic switch 
sensor 

Vout 

co
nn

ec
te

d 
to

 
el

ec
tro

ni
c 

sw
itc

h 
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 (b) The electronic switch of the nozzle is activated to dispense soap when Vout is 
larger than the value calculated in (a)(ii).

Explain how the soap dispenser works. 

..

..

..

..

..
[2] 
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8 A student sets up a circuit to investigate the strength of an electromagnet as shown 
in Fig. 8.1. 

Fig. 8.1 

(a) Explain what happens to the compass needle when the switch is closed. 

..

..

..

.. [2] 

(b) Suggest one way to increase the strength of the electromagnet. 

..

.. [1] 

(c) With the switch closed, the solenoid in Fig. 8.1 is drawn larger, shown in 
Fig. 8.2. 

Draw the direction of the compass needle when it is placed inside the solenoid. 

[1] 

Fig. 8.2 

compass needle 
pointing North 

solenoid 

battery 

variable resistor 

switch 

compass  

solenoid 
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(d) A coil connected to a light bulb is placed near the solenoid as shown in Fig. 8.3. 

Fig. 8.3 

When the switch is closed, state and explain what happens to the light bulb. 

..

..

..

.. [2] 

solenoid 

battery 

variable resistor 

switch 

coil 

light bulb 
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 Class Index Number 

Name: ________________________________________

Section B (30 marks)
Answer all the questions in this section. 

Answer only one of the two alternative questions in Question 11.

9 Solar energy is a renewable energy source used to generate electricity.  

 (a) (i) Explain what is meant by an energy source being renewable.
   

   [1] 

  (ii) Fig. 9.1 shows the yearly profile of mean solar energy input per unit area 
on earth for both the temperate and tropical countries. 

 

Fig. 9.1 

Using Fig. 9.1, suggest why solar energy may be a renewable energy  
option for tropical countries like Singapore to generate electricity.  

   
   [1] 
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 (b) Lily planned to investigate the effect of the angle of incidence of the sunlight on 
the solar energy produced by solar cells.

She set up seven solar cells with different angles to the 12-noon sunlight using 
wooden blocks as shown in Fig. 9.2.  

Fig. 9.2

These solar cells are then exposed to the 12-noon sunlight. 
   
  (i) State what is meant by angle of incidence. 
   

   [1]

 (ii) Fig. 9.3 shows a ray of sunlight that is incident onto the surface of a solar 
cell. The solar cell absorbs part of the sunlight and reflects off the rest. 

Fig. 9.3 (drawn to scale) 

Complete, in Fig. 9.3, the path of the sunlight that is reflected off the solar 
cell. Measure and record the angle of incidence. 

You are to indicate the normal N clearly.                                                          

Angle of incidence = .................................................... [3] 

solar cell 

wooden 
block 
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(c) Lily recorded the power produced by the solar cells for the respective angles of 
incidence on Day 1 and Day 2 as shown in Fig. 9.4.  

Day 1 Day 2 

Angle of incidence / ° Power produced / W Power produced / W 

0 0.806 0.702 

15 0.765 0.680 

30 0.723 0.598 

45 0.640 0.483 

60 0.525 0.423 

75 0.403 0.333 

90 0.267 0.215 

  Fig. 9.4 

 (i) Using data from Fig. 9.4, describe the relationship between the angle of 
incidence and the power produced in Day 1. 

   

   [1] 

 (ii) With the same angle of incidence, the powers produced on both days are 
different. Suggest a possible reason.  

   

   [1] 
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 (d) Lily also conducted the experiment with mirrors near solar cells on both Day 1 
and Day 2 as shown in Fig. 9.5. 

                   
Fig. 9.5 

Fig. 9.6 shows the readings obtained for the solar cells with mirrors near them. 

Fig. 9.6 

Using Fig. 9.5, suggest a reason why the values of the power produced for the 
same angle of incidence are higher in Fig. 9.6 than in Fig. 9.4. 

 Day 1 Day 2 

Angle of incidence / ° Power produced / W Power produced / W 

30 0.778 0.652 

45 0.689 0.534 

[2] 

mirror
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10 A bungee jumper falls from a bridge above a river, as shown in Fig. 10.1. 

Fig. 10.1 (not to scale) 

The jumper falls from position A in Fig. 10.1. The elastic cord starts to stretch at 
position C and he stops for the first time at position D. He continues to rise and fall. 

Fig. 10.2 shows how the velocity of the jumper varies with time t.

Fig. 10.2 

 (a) (i) State the difference between a positive velocity and a negative velocity. 
   

   [1] 

  (ii) Using values from Fig. 10.2, determine the acceleration of the jumper in 
the first 1.4 s. 

acceleration = .................................................... [2] 
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  (iii) 1. State the value of t when the jumper is at position D.  
   [1] 

   2. Explain, in terms of the forces acting, why the jumper is accelerating 
upwards at D. 

   

   

   

   

   

   [3] 

 (b) Fig. 10.3 shows the values for the gravitational potential energy of the jumper at 
A, C and D.

You may ignore the effect of air resistance in this question. 

Position A C D 

gravitational potential 
energy / J 20 000 11 500 0 

Fig. 10.3

  (i) The jumper has a mass of 50.0 kg.  
The gravitational field strength g is 10 N/kg. 

Using values from Fig. 10.3, calculate the vertical distance between A and 
C. 

distance = .................................................... [2] 

  (ii) Comment on the values of the elastic potential energy in the cord at A, C 
and D respectively. 

   

   [1] 
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11 EITHER

 (a) (i) The temperature of water is between its melting point and its boiling point. 

Using ideas about molecules, describe the changes that occur when the 
water evaporates. 

   

   

   

   [2] 

  (ii) Boiling water produces steam at 100 °C. 

State one difference between the molecules in the steam and the 
molecules in the boiling water.   

   

   [1] 

 (b) The boiling point of nitrogen is -196 °C. Liquid nitrogen, below its boiling point, is 
stored in a vacuum flask, as shown in Fig. 11.1. 

Fig. 11.1 

The flask has two glass walls with a vacuum between them.

  (i) Suggest where, in the apparatus shown in Fig. 11.1, evaporation occurs. 
   [1] 

  (ii) State and explain the advantage of having a vacuum between the two 
glass walls. 

   

   

   

   [2] 
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 (c) The liquid nitrogen reaches -196 °C, its boiling point.  

A small piece of metal at 20 °C is lowered slowly into the liquid nitrogen. Bubbles 
form within the liquid nitrogen as it boils.  

The small piece of metal has a mass of 50 g. When it is lowered into the liquid 
nitrogen, the metal cools to -196 °C.  

The specific heat capacity of the metal is 0.39 J/(g°C). 
The specific latent heat of vapourisation of nitrogen is 200 J/g. 

Calculate 

  (i) the thermal energy (heat) lost from the metal as it cools,  

thermal energy = .................................................... [2] 

  (ii) the mass of nitrogen that boils away.  

mass = .................................................... [2] 
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 OR

Fig. 11.2 shows the top view of a copper rod, XY, sliding down another two copper 
rods which are connected to a centred-zero galvanometer. The whole setup is placed 
in a region with magnetic field. The direction of the magnetic field lines is represented 
by the arrows shown. 

Fig. 11.2 

Fig.11.3 shows the side view of the setup. 

Fig. 11.3 

The copper rod, XY, is held stationary and then released. It slides down along the other 
two copper rods. The galvanometer needle shows a deflection. 

   
 (a) (i) On Fig. 11.2, indicate, using an arrow, the direction of the induced current 

in rod XY. Label the current I.                                                                    [1] 

  (ii) Explain why current I in (a)(i) is induced.  
   

   [1] 

S

N

Copper rod, XY, 
sliding down 
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 (b) (i) Indicate, using an arrow on Fig. 11.2, the induced magnetic force acting on 
rod XY. Label the force F.                                                                          [1] 

  (ii) Compare the motion of rod XY, with and without the presence of magnetic 
field. 

   

   [1] 

  (iii) Explain your answer in (b)(ii).
   

   [1] 

 (c) When the angle of tilt is greater than , the galvanometer shows a greater 
deflection. Explain why.

[3] 

 (d) Rod XY in Fig. 11.2 is replaced by another rod made of plastic.

State and explain what will be observed on the galvanometer. 

[2] 

--- End of Paper --- 
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1 A student uses a pair of vernier calipers to measure the length of a wooden block. 

Which reading is possible? 

A 0.234 cm  B 2.3 cm C 2.34 cm D 2.340 cm 

2 The diagram shows a simple pendulum oscillating between positions X and Z. The 
time taken for the pendulum to swing from position X to Z and back to the mid-point Y 
is 1.5 s. 

What is the period of the pendulum? 

A 0.50 s B 1.0 s C 1.5 s D 2.0 s 

3 Two forces X and Y acting on a ball produce a resultant force R on the ball.  

Which vector diagram correctly represents the vector addition of forces X and Y to 
produce resultant force R?

A B

C D

4 Which of the following contains two vectors and one scalar quantity? 

A acceleration, displacement, mass 
B displacement, force, velocity 
C distance, force, time 
D distance, speed, velocity 

ZX

Y

X

Y
R

X

Y
R

X

Y
R X

Y

R
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What is the period of the pendulum?

A 0.50 s B 1.0 s CCCC 11.1.1.11.111..1..111111111111111111111111111111111 555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555 s sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss sss ssss DD  22.00 ss

3 Two forces X and X Y acting on aaaaaa bbbbbbalaa l prppppp ododododuce a rerererr suuuuultant force Y R oon tthe baallll. 

Which vector diagram coroooo reeeeectly repepepeprererereseeenee tststst ttthehehehhh vvvectooooor rrrr additionn ooff forces X and X Y toY
produce resultant force R??????

AAA B

CCCCC D

ZX

Y

XXXXXX

Y
RRR

X

Y
RR

XXXX

YYY
R XXX

YYY

R
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5 The diagram shows a velocity-time graph for a moving object. 

Which graph is the corresponding displacement-time graph for the moving object? 

 A B

 C D

6 A spacecraft completes the last stage of its journey back to Earth by parachute, falling 
with constant speed into the sea. 

The spacecraft falls with constant speed because 

A the air resistance is greater than the weight of the spacecraft. 
B the air resistance is equal to the weight of the spacecraft. 
C the gravitational field strength of the Earth is constant near the Earth’s surface. 
D the spacecraft came from space where gravitational field strength is almost zero. 

velocity 

time 

displacement

time 

displacement

time 

displacement

time 

displacement

time 
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Which graph is the corresponding displacement-time graph for the moving object?

 A B

 C DD

6 A spacacaccecececececrararararaaftftfttftft ccccccomomomomomomplplpleteteteee esesesees tttttthhheh  last stage of its journey back to Earth by parachute, falling 
with connnnstststststananananana t t t tt spsssss eeeeddddd inininnto the sea.

The spacecccccrarararraraftftftftft falls with constant speed because 

A the air resistance is greater than the weight of the spacecraft. 

displacement

time 

displacement

time 

displacement

time 

dididiiispspsplalalalaaacemememmemement

time 
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7 The diagram shows a picture frame hanging from two strings.  

Its centre of gravity is at C. 

Which diagram shows how the picture frame will hang after the string on the right 
breaks?

 A B

 C D

C

C

C C

C
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Which diagram shows how the picture frame will hang after the string on the right 
breaks?

A B

CCCCC   D

CCCCCCCCCCCCC

CCCCCCCCCCCC CCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
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8 A barometer is taken to the top of mountain.  

Which statement explains what happens to the mercury column, h, as the barometer is 
taken to the top of mountain? 

A The mercury column, h, falls because air pressure decreases 
B The mercury column, h, falls because air pressure increases. 
C The mercury column, h, rises because air pressure decreases 
D The mercury column, h, rises because air pressure increases 

9 The diagram shows a simple hydraulic jack. 

A downward force of 20 N is exerted on piston X.  

What is the upward force on piston Y? 

A 20 N B 40 N C 80 N D 160 N 

10 A roller coaster train has an initial speed of 2.0 m/s at A as shown in the diagram.  
Take g to be 10 N/kg and take friction to be negligible.  

What is the speed of the train at B? 

A 6.3 m/s B 8.9 m/s C 9.2 m/s D 84 m/s 

2.0 m/s 

6.0 m 
10 m 

A
B

incompressible 
liquid 

piston X 
(40 cm2)

piston Y 
(80 cm2)

20 N 

h
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A The mercury column, h, falls because air pressure decreases 
B The mercury column, h, falls because air pressure increases..
C The mercury column, h, rises because air pressure decreeasaseses
D The mercury column, h, rises because air pressure inccrereasaseses 

9 The diagram shows a simple hydraulic jack.k.k. 

A dooooownwnwnwnnward ffffforoooo cecece oooof ffff 20202020 N is exexexexexxeertrtrtrtrttededededede  onnn pipipipip ststststs on X.  

WhWhWhhWhataaaa  is thththththeeee upupupuppwaaardrdrdrdrd ffffforceeeeee ooooonnnnn pipipipipip stststststononononnon YYYYYY? 

A 20000 N BBBBB 40404040440 N C 80 N D 160 N 

10 A roller ccccoaoaoaoaoao stststststererer tttttrararararainiii  has an initial speed of 2.0 m/s at A as shown in the diagram.  
Take g to bebebebebe 1111100000 N/kg and take friction to be negligible. 

2.0 m/s

incompressible 
liquid 

piston X 
(40 cm2))

piston YY 
(80 cm2)

20 N 
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11 A person exerts a horizontal force of 600 N on a box as shown in the diagram.  

A frictional force of 200 N acts in the opposite direction. The box moves 3.0 m in 4.0 s. 

What is the useful power developed by the person? 

A 150 W B 300 W C 450 W D 600 W 

12 In an experiment to demonstrate Brownian motion, a brightly illuminated cell containing 
smoke particles is viewed under a microscope.  

The illuminated smoke particles are seen to move randomly. 
Which statement explains this? 

A The smoke particles are bombarded continually by air particles. 
B The smoke particles are moved about by convection currents. 
C The smoke particles are shaken by the vibrations of the molecules within the cell. 
D The smoke particles are supplied with energy by the light illuminating them. 

13 The diagram shows four similar sized cans A, B, C and D, placed at room temperature. 
Each can contains the same volume of water. The initial temperature of water is  
at 80°C.  

After five minutes, which can gives the highest temperature of water? 

 A B C D

3.0 m 

600 N 

200 N 

metal lid metal lid plastic lid plastic lid 

KiasuExamPaper.com

What is the useful power developed by the person? 

A 150 W B  300 W C 450 W DD 600 0 W 

12 In an experiment to demonstrate Brownian motion, a brightltly y ilillulumiminnated cecellll cconontataaining 
smoke particles is viewed under a microscope.  

The illuminated smoke particles are seen to move ranannnnnnnnnnnnnnnnnnnnnnnnndodododododoodddodoodododododododoodododododoododododododododododdoddododododododododododododododododoodoododododoooooodoodoodooddodddoddoddddddodooododdodddoddooodooooodddoooodoooodoooddooooooodooomlmlmlmlmmmmlmlmlmlmlmlmmlmlmlmlmlmmmmlmmlmmlmmmlmlmlmmlmlmlmmlmmmmmlmmmlmmmmlmlmmmlmmmmmmmmlmlmmmmmmmmmlmlmmmlmlmmmmmlmlmmmmmmmlmlmmmlmmmmlmlmmmmmmmmmmmlmlmmmmmlllmmmlmmmmmmmmmmmmmmm y.y.y.yy.yy.y.yyyy.y.yy.y.yyy.y.yyyy.yyyy.y.y.yyyy.y.yy.yyyyy.yyyyyy.y.yyy.y.y.y.y.yy..y.yyy.y.y.yyyy.yyyyy..y.yyy.y.yyyy.yyyyyyyyyyyyyyyyyyyyy   
Which statement explains this?

A The smoke particles are bombbbbbaraaaraa dedededdd d conttttinininuauaaaally by aaaaaaaaaaaaaaaairirirriririrriririririririrriii  particcleses. 
B The smoke particles are momoomomovevevevvved abababa ouooooo t by cononoonvevevevevvection currentsts. 
C The smoke particles arararara e shshhshhs akakakaakkeneee bbby y y yy thhhheeeeee vibrataaa ioooooons of the moleecucules within the cell. 
D The smoke particles araaaa e eeee sususupppppppppplililil edededed wwwwwittttthhhhh enerrrgygygyg  by y y y y thththththeeeee light illuminating them. 

13 The diagraaam mmm showwwwws fofofourururur simimimmilararar sssssizedededdded ccccans s s ss A,A,A,A,AAA BBBBB, C C C CCC ananannaa d D, placed at room temperature. 
Each cccananann conooooo tainnns ssss thththttt e eeee sasasasass mememe vvvvolume e e ee ofofofofoff wwwwwaatatata eeeeer.rrrr  The initial temperature of water is 
at 80°0°0°0 CCC.CCC  

AAAfter rr fiiiivvvev  minuttteeesee , whwhwhwhwhhiciciccich cannnnn gigigiggg veveveveves s s ss thtttt e highest temperature of water? 

 A B C D

meeetatatatatallll lililidddddd memmmmm tal lid ppplastic lid ppplastic lid 
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14 Two liquids of equal masses are cooled under identical conditions. The graph shows 
how the temperature of liquid X and Y varies with time. 

Which statement about the difference between liquid X and liquid Y is not correct? 

A Liquid X has a higher melting point than liquid Y.  
B Liquid X has a higher specific heat capacity than liquid Y. 
C Liquid X has a higher specific latent heat than liquid Y. 
D Liquid X has a longer melting time than liquid Y 

15 An experiment is carried out as shown in the diagram. 

The ice takes a long time to melt, even though the water at the top of the test-tube is 
boiling. Which statement explains this? 

A Convection cannot occur in water. 
B Ice is a poor radiator of heat. 
C The wire gauze prevents thermal energy from reaching the ice. 
D Water is a poor conductor of heat. 

16 There are four statements shown on the uses of electromagnetic radiation. 

Gamma rays are used in medical treatment. 
Microwaves are used in satellite TV. 
Ultra-violet radiation are used in remote control of electrical appliances. 
X-rays are used in forgery detection. 

How many of these statements are correct? 

A 1 B 2 C 3 D 4

Y
X
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Which statement about the difference between liquid X and liquid Y is not correct?

A  Liquid X has a higher melting point than liquid Y. 
B Liquid X has a higher specific heat capacity than liquid Y. 
C Liquid X has a higher specific latent heat than liquid Y.
D  Liquid X has a longer melting time than liquid Y

15 An experiment is carried out as shown in theheheee diagrgramammmmammmmmammmmmmmmmmmmmmmmmmmmmmmmmmammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm.....................

The iciciceee takekekeees a a a a longggggg timmmmmme to mmmelelelele t,t,t,t,t, eeeeeevevevevennnnn thththththt ouooooo ghghghghghg tttthehhhh  water at the top of the test-tube is
boilinnnnng..... Whichhhhhh statatat temememeemm ntnn  explainininni ssssss thththththt isisiss? 

AAAA Convvvvecececectittition ccccananananannnot ocococococo cucucucucuur rrr ininininin wwwwwwatatataatatteree . 
BBB Iccccce is aaaa ppppppooooooooooo rrr radidididiiataatataa orororoo oooooff fff heheheeeataaaa .
C ThThThheeeeee wire gauuuzezezez pppppprerererereveveveevv ntntntntntnts ss thermal energy from reaching the ice. 
D  WaWaWaaateteteteteer rrr isisisisss aaaaaa ppppppooooooooo r rrrr cococococondndndnddductor of heat.

16 There are foooourururuu  statements shown on the uses of electromagnetic radiation. 

Gamma rays are used in medical treatment.
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17 An electromagnetic wave has a property P. The different types of electromagnetic 
waves are arranged in order of property P as shown.  

X and Y represent two different types of electromagnetic waves. 

radiowave microwave X visible 
light 

ultra-violet 
radiation Y gamma 

ray

Which row correctly represents P, X and Y? 

P X Y 
A decreasing frequency x-rays infra-red radiation  
B decreasing wavelength x-rays infra-red radiation  
C increasing frequency infra-red radiation x-rays
D increasing wavelength infra-red radiation x-rays  

18 A ray of light is incident on a piece of glass block as shown in the diagram.  

Which calculation gives the refractive index of the glass block? 

A sin 30°
 sin 40° B sin 30°

 sin 50° C sin 40°
 sin 30° D sin 50°

 sin 30°

19 The diagram shows a ray of red light used to investigate the critical angle of two 
materials P and Q. 

Which of the following statement is correct?

A The frequency of red light is greater inside material P than inside material Q. 
B The refractive index of material P is larger than that of material Q. 
C The speed of red light is the same inside material P and Q. 
D The wavelength of red light is longer inside material P than inside material Q.

P
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P X Y 
A decreasing frequency x-rays infra-redd raradid ation  
B decreasing wavelength x-rays infra-rreed raddiaation 
C increasing frequency infra-red radiation xx-raysys
D increasing wavelength infra-red radiation x-raysys 

18 A ray of light is incident on a piece of glass blbbb ock asssssssss ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssshohohohohohohohohohohohohoohohohohohohohohohohohhohohohohhohohhhhohohohohhhohohohhohohohohohhhhohohhohhohohhhhohohohhhhohhhohoohohohhhohohohooohohoohooooohooooooooohoooooooooooohooooooooohoooooohooooooooowwnwnwnwnwnwnwwnwwwnwnwwnwnwnwnwnwnwnwnwnwnwnwnwwwnwnwwwnwwwnwnnwnwwwwwnwwnwwwnwnnnwwwwwwnwnnwwwwwwnwnnwwwwwnnwnwwwwwnwwnwnnwnwwnwwnwnwnwwwwnwnwwnnwwwwwnwwwnwwwwnnnwnnnnwwwwnnn iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn thtthttttthtthhhthhththtttttthththhthhhthththttttththhthththtttttthhtttttthtthhththththhhhhthhhhhhhhthhhthtttthhhththhhttttthhttthtttthttttthheeeeeeee did agram.  

Whiccccch cccalculllataa iooooonnn giiiiiiveveves ss the refrfrfrfrfrfracacacacactiveveveveve indndnddnddexexexexexe of thththththe glass block? 

AAAAAA siiiinnnn 3030303030°
ssssssininininn 4444440°0000 B sisisisss nnnnn 30303030303 °°°°°

ssssssin n n nn n 505050555 °°°°°° C sin 40°
 sin 30° D sin 50°

 sin 30°

19 The diiiagagaggaggrararararammm sssshohohohohoowswswswsws aaaaa ray of red light used to investigate the critical angle of two 
materials s sss PPPPPP ananananana d Q.Q.Q.Q.QQQ. 
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20 L represents a thin converging lens. The real image of an object is formed at point U.  

Which position should the object be placed to form the image? 

A position P B position Q C position R D position S 

21 An object OP is placed near a thin converging lens, L. F is the focal point of the lens. 

Which ray best represents the path of the incident ray PQ after it passes through the 
lens?  

22 A guitar plays a louder note but a lower pitch as compared to a violin. 

Which row is correct about the violin’s amplitude and the guitar’s frequency? 

violin’s amplitude guitar’s frequency  
A higher higher   
B higher lower   
C lower higher 
D lower lower  

L

A

B

C
D

F

P

Q

O
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A position P B  position Q C position R D position S 

21 An object OP is placed near a thin converging lens, L. F is the focal ppoint ofof the lens. 

Which ray best represents the path of the incident ray PQ affteterr itit pasasseses through the 
lens?  

22 A guitttarararrrar plalalaaysysyssyss a louuuuudededeerrr nononootetete bbbbututut aaaa lllowowowowowwereeere ppppppitttchchchchchc aaaaaas s s s s cocccc mpared to a violin. 

WhWW iccccch row is ccccoroo rerereeectttttt abobbbbb ut thee vvvvvioioioiolililiil n’n’n’nn s ammmmmplitude and the guitar’s frequency? 

vivviviv olininininn’s’s’sss aaaaampmpmpmpplitudeeeeee guitar’s frequency  
A higheree  higher   
B hihihihighghghghghherererere  lower   
C lolololoweweweeeww r r rr r higher 
D rlololololowwwer r  lower 

L

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

B

CC
DDDDDD

F

P

Q

O
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23 A light uncharged conducting ball is moved towards the positive plate as shown in the 
diagram. 

Which diagram shows the charges on the ball just after it touched the positive plate? 

 A B C D

24 The diagram shows the electric field lines between two isolated charged particles. 

Which pair of charged particles will produce this electric field pattern?

 A B C D

25 A negative charged rod is brought near a metal sphere which is earthed.  

Which diagram shows how the charges on the metal sphere are distributed? 

 A B

C D

+ ++ -- +- -

-        - 
         - 

-
--        
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 A B CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC  DD

24 The diagram shows the electric fieldldldlddld llllininini es betwtwtweeeeeennn two iisiisiiiississssssssssssssssssssoooooolololoololoooloooooo ated cchaharrged pparartiticles.

Whiccccch pappp ir ooof ff chchchhhhhara geeeeeed particles s s sss wiwiwiww lllll  prprrrrodododododucucucucucuceeeee ththththt isisisisis eeeeelectric field pattern?

 A BBBBB C D

25 A negativeeeeee cccccchahahahahaargrgrgrggedeee  rod is brought near a metal sphere which is earthed.  

Which diagram shows how the charges on the metal sphere are distributed? 

+ ++ --- +---- ----

-       
        

-
-    -     
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26 A 8.0  resistor is connected across a 12 V cell as shown in the diagram. 

What is the amount of charge that flows through the circuit in one minute? 

A 30 C B 60 C C 90 C D 180 C 

27 Wires of various lengths and cross-sectional areas were made of the same material. 

Which of the following would provide the highest resistance? 

 length of wire / cm diameter of wire / mm 
A 1.0 2.0 
B 2.0 3.0 
C 3.0 1.0 
D 4.0 2.0 

28 Three identical lamps A, B and C are connected as shown in the diagram.  

Which of the following statements is correct? 

A Lamp A is brighter than lamp C. 
B Lamp A and B are equally bright. 
C The potential difference across Lamp A is equal to that of lamp C. 
D The current flowing through lamp B is half of the current through lamp A. 

29 The diagram shows a circuit with four identical resistors.  

If the current at P is 0.50 A, what is the current through the battery? 

A 0.50 A B 1.25 A C 1.50 A D 2.00 A 

A

CB

8.0 

12 V 

R

R

R R

P
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27 Wires of various lengths and cross-sectional areas were made of the same material. 

Which of the following would provide the highest resistance? 

 length of wire / cm diameter of wire / mm 
A 1.0 2.0
B 2.0 3.0
C 3.0 1...0 0000
D 4.0 2.0 00

28 Three identical lamps A, BBB aaandndndd CCCC aaaaarerr cccconoooo nnennnn cted asssssss shown in thee diaiagram.  

WhWWWW icccch of the folololloowwwiw ngngnngng sssssstatemememeeentntnttnts sss isisisisis correct?

AAAAAA Laaaaaaampmpmpmpmpmp AAAA iiisssss brbrbrbb ighter thahahhahhannnnnn lalaalalampmpmpmpmpm CCCCC. 
B LaLaLamp A and B aaaaarerereree eequququququq alalalalallylyll  bright.
C TTThTTT eee poooteteteteentttiaiaiaiaialllll diddd ffffferererererenenenenene cecccc  across Lamp A is equal to that of lamp C.
D Theeee cucucucucurrrrrenenenenent t flflflffflowowowwwinininnng through lamp B is half of the current through lamp A. 

29 The diagram shows a circuit with four identical resistors. 

A

CCCCCBBBB

R
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30 The three graphs X, Y and Z show the I/V characteristics for three different 
components. 

Which component corresponds to graph X, Y and Z? 

graph X graph Y graph Z 
 A filament lamp metallic conductor semiconductor diode  
 B metallic conductor filament lamp semiconductor diode  
 C semiconductor diode filament lamp metallic conductor  
 D metallic conductor semiconductor diode filament lamp

31 An electric heater is connected to a 3-pin socket. The current through the live wire is 
1.0 A. The potential difference between the live and the neutral wire is 240 V. 

Which row correctly shows the current through the neutral wire, and the potential 
difference between the neutral and the earth wire? 

 current through neutral wire / A Potential difference between 
neutral and earth wire / V 

A 0 0 
B 0 240 
C 1.0 0
D 1.0 240 

32 A house-owner replaces a failed fuse for the lights of the house. When the lights are 
switched on, the second fuse also fails. The house-owner then uses a third fuse with a 
higher rating than the previous two. 

Why is this not sensible to do? 

 A Fuses only allow the circuit to work if the rating is exactly right. 
B The circuit may work, but the fault is not corrected. 

 C The third fuse will melt because the rating is too high. 
 D Using a fuse with too high a rating causes electric shocks. 
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Which component corresponds to graph X, Y and Z? 

graph X graph Y grapaphh ZZ
 A filament lamp metallic conductor semicocondnducuctot r didiodode  
 B metallic conductor filament lamp semmicicononduucctor ddioiodede 
 C semiconductor diode filament lamp memememememememememememememememememememmmmememememememememmmmmememememmmeeeeemememememmmemmeememememmmeeemmemememeemeeeemmeeememmmmemeeememmemememeeemeemmeemeeeeemmmeemmmmeeeemmeeeemeememmemeeemmmetattatatatatatatatatatatatatataatatatattttattatatatatattataatataatattataaataaataaaaataataaataaaatatataatatataatataaatatataaaatataataaataatattataaatattaatttttatttattttt lllllllllllllllllllllllllllllllllllllllllllllllllllllllllll iciciciciciciciiiccicicicicciciccii cconduuctctoro   
 D metallic conductor semiconducccctototoor r r rrr diodddde e e ee  fifiififififfififfifififffifffffifiifififffiffifffiiiiififiifiiifififififffiififffiifififififffffifififfifififfffffififffffffffffffffffffffffff aalalaallalaalalalalaalalalalallalalalalalalaalalallalaalalallalallalallallalallalalallalaaalaaaaaaaaaaaaaaaaaaaaaalaalalaaaaaaaaaalaaaaaaaamemmmmmmmmemmmmmmemememmmmmmmmmmmmmememmemmememmmmmememmmmememmmemmemmmmemmmmmememmmmmmmememmmmmmememmmemmmmmmmmmmmmmmmmmmeemmmmemmmmmmmmmmmmemmmmmeeentnt llamampp

31 An electric heater is connecteteteedddddd totottotto aaaa 3-p-p-pppin sockkkketeee . The current thhroough the live wire is 
1.0 A. The potential differeeeencncncn e e e bebebbeb twtwtwwt eeeennnnnn thhhhhe eeee live aaaaaaanddddddd the neutral wwire e is 240 V.

Which row correctly showwwwssss thheeeeee cuucucuccc rrrrrrrrenenent tttt thththhthroororoughhhh ththhthhhe e e ee nennnnn utral wire, and the potential
difference betweeneeeee ttthehehehe neutral and theeeeee eeeeaaarth wire?e?e?e?e?e  

cccuruuuuu reeentntnt tttthrouggghggg nnneueueuutrtrtrtrt alalaala wiririrreeee / / / A PoPoPoPoooteteteeentnttnttiaiaiaaiial difference between 
neneneneneeutututututrararrarr l and earth wire / V 

A 0 0 
BBB 000000 240 
CCCCC 1..0 00 000 0
D 1.1111 000000 240 

32 A house-owowowowwowneneneneneer r r rr rerrrr places a failed fuse for the lights of the house. When the lights are 
switched on, ttthhhe second fuse also fails. The house-owner then uses a third fuse with a 
higher rating than the previous two. 
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33 A kettle has a rating of 1 800 W at 220 V.  It takes 15 minutes to boil a kettle of water. 
The cost of electricity is 20 cents per kWh. 

What is the cost of boiling three kettles of water everyday for 31 days?  

A $
3× 1800× 15× 20× 31

60× 100 B $
3× 1800× 15× 20× 31

1000× 60

C $
3× 1800× 15× 20× 31

1000× 100 D $
3× 1800× 15× 20× 31

1000× 60× 100

34 A student sets up the experiment as shown in the diagram.  

P and Q repel each other. 

Which of the following correctly gives the poles at P and Q?  

 P Q 
A north north  
B north south  
C south north  
D south south 

35 Hot air from a hair-dryer contains many negatively charged ions. The hot air is directed 
between the poles of a strong magnet as shown in the diagram. 

What is the effect of the magnet on the negatively charged ions? 

A They are deflected towards the North pole, N. 
B They are deflected towards the South pole, S. 
C They are deflected upwards. 
D They are deflected downwards. 

magnet 

QP

KiasuExamPaper.com

34 A student sets up the experiment as shown in the diagram.  

P and Q repel each other. 

Which of the following correctly ggivesesess ttthehhh  polessss aaat t P PPPP and Q?  

 P QQQQQ 
A north   nortrtrttth hhhh
B nortrtrrr h ssos uthhhhh  
C souttttth hhh nonononoortrrrr h hhhhhh  
D sososouth h hhh sosososoooutututuuthhhhhh

35 HoHoHoHoH t t tt air rr rr frff ommmm aaaa hhhhair-r-r-r-r-drdddd yer cocococoontntntntntaiaiaiaiainsssss mmmmmany negatively charged ions. The hot air is directed
beeetwtt eeeeeee n ththhhheeeee popopopoop lelelel s offoff aaaaa ssssstrtrtrtrrtronononononggggg mammmmm gnet as shown in the diagram.

mmagnetet 

QP
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36 Two long parallel wires PQ and RS are connected to batteries as shown in the 
diagram. PQ can move freely in any direction but RS is fixed. 

When both switches are closed, what happens to wire PQ? 

 A PQ moves away from RS. 
B PQ moves towards RS. 

 C PQ moves in a direction into the plane of the paper. 
 D PQ moves in a direction out of the the plane of the paper. 

37 The output of a signal generator is connected to the input of an oscilloscope. 

The diagram shows the trace produced on the screen of the oscilloscope. 

The timebase control of the oscilloscope is set at 2 ms/div. 
The Y-gain control of the oscilloscope is set a 4 mV/div. 

Which row in the table shows the frequency and peak voltage of the output of the 
signal generator? 

 frequency / Hz peak voltage / mV 
A 0.50 6 
B 0.50 12 
C 500 6 
D 500 12

KiasuExamPaper.com

When both switches are closed, what happens to wire PQ?

 A PQ moves away from RS. 
B  PQ moves towards RS.
C PQ moves in a direction into the plane of the paper. 
D PQ moves in a direction out of the the plane of the paaaapepepepepepppppppppppppppppppppppppppppppppppppppppppppppppp r.r....  

37 The output of a signal generator is connecteteted tototo tttttheeehehehheeeehehehehehehehehehehehehhehhhehhehehehehehehhehehehehehehhhehhehheheehheeehhheeeheheeeehhhheehhheeeeeheeeehheeeeeeehhheeehhheeeeheeeeeeeeeeeeeeeeeeeeheeeeeeeeeeeeee iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinpnpnpnpnpnpnpnpnpnpnpnpnpnpnpnpnpnnpnpnpnpnpnpnpnpnppnppnpnpppnpnppnnpnpnpnpnppnpnpnpnpppnpnpppppppnpnpppnpnpnpnnpnpppnpnpnpnppnnnnnnnnnnnpnpnpppppppputtutuututututuutututututuuutututututututututututututuututtututututututututututututututuuttututuututuuutututttttuuuututttutuuuttutututtttuttuttuututuuuuuuutuuuuuuuuuuuuuuuuuutuuuuuuuuutut ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooof f fffffffffffff fffffff f fffffffffffff ffffffffffffffffffffffffffffffffffffffff fffffffffffffffffffffffffff aanaananaaaaananananaaaaaaananananaaaaaaananananaaaaaaaanananaaaaanaaaaaaanaaaaaaannaa oooossscililloloscscopope.e. 

The diagram shows the trace producucucceddd  on the ssssscrrreeee n of the osccilloloscs ope.e. 

The timebaaaaaseseseseses ccccconooo trol of the oscilloscope is set at 2 ms/div. 
The Y-gain control of the oscilloscope is set a 4 mV/div. 

Which row in the table shows the frequency and peak voltage of the output of the
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38 When a coil is rotated in a magnetic field, the induced electromotive force, E, varies as 
shown in the diagram. 

Which of the following graphs, drawn to the same scale, would be obtained if the 
speed of rotation of the coil were doubled?  

A

B

C

D

E / V 

t / s 
0

V

V

E / V 

t / s 
0

V

V

E / V 

t / s 
0

V

V

E / V 

t / s 
0

2V 

E / V 

0

V

V

t / s 

2V 
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speed of rotation of the coil were doubled?  

A

B

C

E / V E

tttttt ///// ssssss tttt
0

V

V

EEEE / V E

t / s t
000000

V

V

E / V E

0

V

V

t / s t
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39 The diagram shows many small identical bulbs connected to an ideal transformer of 
turns ratio 1:2. The bulbs are rated at 2.0 V, 2.0 W. 

To operate the bulbs at normal brightness, how many bulbs can be connected to the 
secondary side of the transformer and what is the primary current? 

number of bulbs primary current / A 
A 60 0.50 
B 60 2.00 
C 240 0.50 
D 240 2.00 

40 In some countries, electricity is transmitted at low current and high voltage over a 
distance using overhead cables. 

What is the main reason? 

A Low current allows thinner cables to be used. 
B Low current makes it safer for engineers to repair any fault in the cables. 
C High voltage allows faster power transmission along the cables.
D High voltage results in less power loss from the cables. 

End of Paper 
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To operate the bulbs at normal brightness, how many bulbs can be e coconnnnected to the 
secondary side of the transformer and what is the primary current? 

number of bulbs primary current / A 
A 60  0.50
B 60 2.00
C 240 0..50505050
D 240 2.000000

40 In some countries, electriiiicicicicitytyty iiiissss trtrtrtt anaa smsmsmssmititittttetttt d atttt lowoooooo  current andnd hhigh voltage over a 
distance using overhead cacccc blbbbbb es.

What is the mainnnn rreaaasososoon? 

A Low cucucc rrrrrrent alalalallllowswswsww ttttthihh nnererere  cababbblellll s tooooo bbbbbe eeee ususususedededdd...
B LoLoLoLow wwwww cuuuurrrrr enenene t maaaaakeeesssss ititit safafafferererer fffffororororror eeeeeengngngngngininininnneeeeeeeeeeersrsrsrss ttttto o o o o rerrr pair any fault in the cables.
C HiHHH ghgggg  voltatataaagegeee alllllowowowwsss faster pppppppowowowowowo ererererer traaaansnsnssssmimmmm ssiioii n along the cables.
DDD . Hiiiggghg  voltagegegeee rrrresesesesesululululuu tststststs in leeeeeesssssssss pppppowowowowowwer loss from the cables
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Section A (50 marks) 

Answer all the questions in this section in the spaces provided.  

1 A student is given a square, metal plate of unknown density. Using various 
measuring instruments, he attempts to determine the density of the metal plate. 

Fig. 1.1 shows the length, width and mass of the metal plate he has measured. 

length of metal plate / cm width of metal plate / cm mass of metal plate / g 

30.0 cm 30.0 cm 678.5 

Fig 1.1 

(a) The student then uses a micrometer screw gauge to measure the thickness of 
the metal plate once. 

Fig. 1.2 shows the micrometer reading taken by the student. 

Fig. 1.2 

 (i) Determine the thickness of the metal plate. 

thickness = ..  [1] 

 (ii) Calculate the density of the metal plate. 
Leave your answer in g/cm3.

density = ..  [3] 

ANSWERS 

0.50 + 0.48 = 0.98 mm  [A1] 

density = [3]

volume  
= length x width x thickness 
= 30.0 x 30.0 x 0.098 cm   
= 88.2 cm3    [B1] 
 

density = mass
volume  = 650.3

88.2    [C1] 

 
= 7.69 g/cm3    [A1] 
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Fig 1.1

(a) The student then uses a micrometer screw gauge to measurree ththee ththicickkness of 
the metal plate once.

Fig. 1.2 shows the micrometer reading taken by the studdeneneneent.t... r

FiFFF g.g  1.2.2.222 

 (i)) Determrmmminnneee thhhhhhe ee thththttt ickness s s sss ofofooof ttttthehehehehehe mmmmetetettetee alalalaa  plaaatettt .

thickness = ..  [1] 

 (ii) CaCaCaCaCaalclclclclccululululuu ataaaa eeeee ththththttthe density of the metal plate.
Leavavavaavve eeee yoyoyoyoyoy uuru  answer in g/cm3.

0.0.0.0.0.0.0.000000.00 50555  + 000000000.4.4.4.4.4.4.4.4.4.4.4.44.4.448 88888888 ========== 00.9888888888888888 mmmmmmmmmmmmmmmmm mmmmmmmmmmmmmmmm  [A1] 

volume  
= length x width x thickness
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(b) (i) It is not advisable to take only one measurement of the thickness of the 
metal plate. Suggest a reason why. 

.

. [1] 

 (ii) Describe how you would use the micrometer screw gauge to determine, as 
reliably as possible, the thickness of the metal plate. 

.

.

.

. [2] 

.

. [1]

The thickness of the metal plate may not be uniform, therefore more  
 
measurements are needed. (Do not accept parallax error)  [B1] 

.

.

.

. [2]

Measure the thickness of the metal plate three times at three different  

points of the metal plate.       [B1] 
 
Calculate the average of the three readings of the thickness of the metal  
 
plate.         [B1] 
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.

.

. [2]

ppoints p [ ] of the metal plate.       [B1]

Calculate the g gaverage of the three readings of the thicknessssssssssssssssssssssssssssss of thehehehehehehehehehehehehehheheh  metal 

p [ ]plate.         [B1] 
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2 Fig. 2.1 shows a wooden stool of weight 40 N.  

Point C is the centre of gravity of the stool.  

Fig. 2.1 

(a) Explain why the stool falls over when placed in the position shown in Fig. 2.1. 

..

..

..  [2] 

(b) On Fig. 2.1, mark and label one other force, Q, acting on the stool. 
Show clearly where the force acts and the direction of the force.  [1] 

..

..

The line of action of weight falls outside the base area of the stool.  [B1] 
 
Hence, there will be a resultant clockwise moment about the point P. [B1] 
 

C 

40 N 

P 

C
Q

6.0 cm 
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Fig. 2.1 

(a) Explain why the stool falls over when placed in the popooooooooossisisisisisiisisisisisisisisiisisisisisisisisisiisssisissisiisissssssisississisisissssisssssssssssssss tttititittititittititiiititititittititiititttitiitttitititiitttiitiittitititittitttttttittttttttititttittttttittitiiionononononononononoooonononooonononoononoononononoonononoonooonoonoonooononoooooonononononooooonoononoooonnononoooononnonoooonnnnnnnoonnonnonoonnnnononnnnnooooonnnonnnnnonno sssssssssssssssssssssssssssssssssssssshhhhhohohhhhhhhhhhohhhohhoooohhhhhooohhhhohoooowwn in FFig. 2.1.

..  [2] 

(b) On Fig. 2.1, maraaaa k kkk anananand label one otheheheheher fffof rce, QQQQQ, acacacacaca tititititingngngngngg oooooon the stool. 
Show clearly wwwwwheheheheererere thehehee ffforcececeee aaaactctctctcc ssssss anannnnddddd thhheeeee didididdid rererererectctctctctioioioioonnnn ooof the force.  [1] 

..

..

The line of action of weight falls outsideeeeeeeee tttttttttttttttthehehehhhehehehehehehehehehe basssssssssssssssseeeeeeeeeeeeeeee ararararararararararararararaaaaarararararrararaaaaararaaraaaaaarararaaaaaarrrararaarraaraarraaaaraaaaaaaraaraaaaarararararrraaarrararaarrrrrrrrrrrrrrrrrrrrrrrrrra eaeaeaeaeaeaeeeeeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeaeaeaeaeaeaeaeaeeaeaaeaeeaeaeaeeeaeeaeaeaaeeeeaaaaeeeeaeeeaeaeaeaeaeaaeeeeeeaeaeaaeaeaeaeaaaaeaaeaaeaeaeaaeaeeeeaaaaaeaeeeeeaaaaeeaaaaeeeaaeeeaaeeaeaeeaaeaaeaaee ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooof f f ffffffffffffff ffffffff fffffff fffffffffff fffffffffffffffffffffffffff fffff ffffff f fffff fffffffffffffff thththththththhthththththththththhththththhthththhthththththttththhthhththhthtththhththththtttththhhththttthhthhthtthttththththhttthtttthththtthtthhthhhhhthhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee sttsttttsttttststtttttttttttsssssssssssssssssssssssss ooooooooooooooooooooooooooooooool.  [B[BB[BBBBBB[BB[B[BBBB1]1111111111  

Hence, there will be a resultant cccccccccccclololoololoolololololololol ckccccccccccccc wise mmmmmmmmmmmmmmmmommmmmmmmmmmmmmment ababababababababababababaabbabbabbbabbbababababbbbbbbababababbbbbbabbbbbbbbbabaabbbbbabbbbabababbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbooooooooouououououououououoooooouououououooooooouououooooooouoooouooooooooooooooooooooooooooooooooooooooouooooooooooooooooouoooouoooooo ttttttttttttttttttt tttt the popopopopopopopopopoopopopopopoinnnnnnnnnnnnnnnttttt tttttttttt P. [[[[[[[[[[[[[[[[B1] 

40 N 40 N

 P P P

6.0 cm 0 cm
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(c) A horizontal force, F, keeps the stool balanced as shown in Fig. 2.2.  

Fig. 2.2 

Using the principle of moments, calculate the force, F.

force, F = ..  [2] 

(d) Fig. 2.3 shows another similar stool, but with lead weight attached onto its legs. 

Fig. 2.3 

Explain why the new stool may be able to balance itself at point P.

..

..  [1] 

..

..

The new stool has a lower centre of gravity. AND
Its centre of gravity is directly above P / its line of action of weight passes 
through point P, which creates (no moment about point P)  [B1] 

F

50 cm 

C 

40 N 

P 

40 N
6.0 cm 

Taking moment about point P, 
clockwise moment = anticlockwise moment 
40 N x 6.0 cm = F x 50     [M1] 
F = 4.8 N       [A1] 
 

lead weight leP 

KiasuExamPaper.com

Fig. 2.2 

Using the principle of moments, calculate the force, F.

foffff rce, F = F ..  [2] 

(d(d(dd( )))))) Fiiig.gg 2.3 showwws aaaaaanoooooothhhhhheree  simmmmililililararararar stototototool, butt with lead weight attached onto its legs. 

40 N
6.0 cm 

Taking moment about point P, 
clockwise moment = anticlockwise momeneneneeneneneneneneneneneene t
40 N x 6.0 cm = F x 50    [[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[MMMMMMMMMMMMM111111MMMMMMM11111M1MM1M1M111MM1]]]]]]]]]]]]]
F = 4.8 N       [A1]1]1]1]11]1]1]1]11]1]1]1]]1] 

lead weightlead weightle
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3 Fig. 3.1 shows a manometer used to measure the pressure difference between the 
air inside the container and the atmosphere outside.  

The density of the water is 1 000 kg/m3. The gravitational field strength g is 10 N/kg.  

Fig. 3.1 

(a) (i) Calculate the pressure difference in Pa shown by the manometer. 

pressure difference = ..  [2] 

 (ii) The pressure difference measured by the manometer is caused by the 
weight, W, of a student standing on the platform. The cross-sectional area 
of the platform is 0.15 m2.

Calculate the weight of the student. 

weight = ..  [2] 

 P =  h  g  
= 0.60 m x 1 000 kg/m3 x 10 N/kg  [C1] 
= 6 000 Pa     [A1] 
 

P = FA  = WA   

6 000 Pa = W
0.15 m2     [C1] 

W = 6 000 x 0.20 = 900 N  [A1] 
 

 

` 

 

10 

90 9cm 

20 

30 

40 

50 

60 

70 

80 
manometer 

meter rule 

water 

weight, W 

movable 
platform 

air 

plastic 
container 
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FiFiFiFFF g.gg  3.1 

(a) (i) Calculate the pressususuus reee dddddifififfefefeeerererenccccceeee inininnnn Pa shhhhhhhowwwwwwwn by the mannommeter.

pressure difference = ..  [2]

(ii) ThThThThThee e e e e prprprprprp eseeee sususus re difference measured by the manometer is caused by the 
weeeeigigigiiggghthththhh ,,,,, WWWWWW, of a student standing on the platform. The cross-sectional areaWWWWWW
of theeeee ppplatform is 0.15 m2.

Calculate the weight of the student. 

 P = hhhhhhhhhhhhhhhhh ggggggggggggggg  
= 0.000.000000000000 606666666666  m xxxxxxxxxxxxxxxxx 11 000000000000000000000000000000 kg/g/g/g/g/g/g/gg/g/g/g/g/g/g//mmmmmmmmmmmmmmm33333333333333333 xxxxxxxxxxxxxxxx 111111110000000000000000 N/NNNNNNNNNNNNN kggggggggggggggg  [C1] 
= 6 666666666666666 0000000000000000000000000000 Paaaaaaaaaaaaaaa     [A1]

1101011101010010010101001010101010101001010101010101010001001010100101010101110010101010010101001010001110100100001011010101100010111111111011100  

20202002020220200202022002000020000000200000000000000000000000000220000000 

3030 

40 

50 

60 

70 

meteterr rule 

wawater 

air 

container 
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(b) Explain, in terms of molecules of air, why the pressure inside the plastic 
container increases when the student stands on the platform. Assume that the 
temperature of the air inside the plastic container remains constant. 

..

..

..

.. [2] 

(c) Suggest how the manometer could be altered to give a larger difference in the 
liquid level for the same pressure in the plastic container. 

..

.. [1] 

(d) While the student remains standing on the platform, the plastic container 
develops a small crack and air in the plastic container leaks out very slowly. 

State what happens to the level of water on each side of the manometer after 
some time. 

..

.. [1] 

..

..

Use a liquid which density is lower than that of water.  [B1] 
 
 

..

..

The water level in the left limb rises and the water level in the right limb falls 
 
until both water levels are the same.     [B1] 

..

..

..

..

When the student stands on the platform, the volume of the plastic decreases, 
 
the number of air molecules per unit volume increases,  [B1] 
 
the frequency of collision with the wall of the container increases  [B1] 
 
therefore total force per unit area increases, and pressure increases. 

KiasuExamPaper.com

(c) Suggest how the manometer could be altered to give a larger difference in the
liquid level for the same pressure in the plastic container. 

[1] 

(d) While the student remains standing ooonn the plplplpplpplplpllppllppp aatattatatatatatatatatattatatatatatatttttatatatatattattatattttatattttatatataaatatatatttttttatatattataatatataaaatatattttataataaaaaaaataaaaaaaataaaaaaaaaaaaataaa fofofofofofofoffofoffofofoffofofofofoffofofofofofofoffofofofoofofofofofoffoffofofofofofofoffoffofofofofofofffofofoofofoofoooofofofoofoofoofofoooooooofofooooooooofofoooofooofoofooooofoffoooooooofoffoffffooofffffff rmrrrmrrmrmrrmrrmrmrmrmrmrmrmrmmrmrmrmrmrmmmrmmrmrmrmrmrmrmrmmrmrmmrmrmmrmrmmmrrmrmrmmrmrmmrmrmrrrrrrmmrmrmmmmrrrmmmmrmmmmrrmrmrmrmmmrmrmmmmmmmrmrmrmrmmrmmmmmmmmmrrrmrrrrmrrrrmmrrmmm,,,,,,,,,,,,,,,,,,,,,,,, thththththththththththththhhhhthtththhthhthththhhthhhththhhhhhhhththhthhhhththhththhthhhthhthhhthhthhhhthhhhthhththhhthhththththtthhhhhthhttththhttthhttttttthhttttthttthttthhthhhhhhhhhhhhhhhhhhhhheeeeee plp astiic c cocontntaia ner 
develops a small crack and air in the plasasasaastiiiiccc c cooooooontntnntnntnttnntttnnnntttttntntnttnnttttntntntnttntntttnttntntntntttntnnntntntnttntnnttntnntnttnnnnnnnn aiaiaaaaaaaaiaiaiaiaaaaaaaaiaaaaiaaaiaaaiaiaaiaiaaiaiaaaaiaaaiaaaiaiaiaiiiiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaiiaaaaa nenenenenennennnnneneneneneneneneneenenenenenneneneneneeneneeeenenneneneneeneneneeneneeenenennneneeneeennneeneneeeenennneneenenennnenenenennneeeeeeeeennneneeeeeeeeeneeneeeeeenenneenennnennnnnn rrrrrrrrrrrrrrrrr rrrrr rrr rrrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrrr rrrrrrrr rrrrrr rr r r leleleeleeeleleleeeleleleleeeeeeeeleeleeleeeeeleeeleeleleeeeleleeleelelelleelleleeeleleelelelllelleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeleeeakakakakakakakakakakakaakakakakakakakakakaakakakakakakaakakakaakaakkakakakaakaakkakakakakakakakaakaaakaakkkkaaaaaaakkakkaaaaaakkkaaakkakkkkakakkaaakkkaakkkkakkkkkkakakkaakakaaakkkaaaaaaaaa sssssssssssssssssssssssssssssssssssssssssssssss sss sss sss s sssssssssssssssssssssss ssssssssssssssssss oouooououououooououooouououououuouououuuooouououuuuuuuuuuuuuuuuuuouuuouuoooout t veveryry sslolowlwly.y. 

State what happens to the leveeeeelllll ofofofff water ononon eeeeeeach siiddddedededededdedeededededededddeddedddded of thee mam nomemeteter after 
some time. 

[1] 

..

..

Use a liquid which density is lower than that of water. [[[[[[[[[[[[[[[[B1] ] ]]]]]]]]]]]]]

..

..

The water level in the lefefefefefefefefeffefefefefefeft ttttttt liililiiliiiliiliiil mbmbmbmbmbmbmbmbmbmbmbmbmbbbmb rrrrrrrrrrrrrisisisisissisisisissisissi es aaaaaaaaaaaaaaaanddddddddddddddd the wwwwwwwwwwwwwwwwatatatatatatatataaatattereeeeeeeeeeeeee  level in the rrrrrrirrrrrrrr ghghghghghghghghghghghghghghghght limb falls 

until both waterrerrrrrrerererrrr levels araararaararararararaararareeeeeeeee thththththththththththththththt e eeeeeeeeeeeeeee sasasasasasasasasasasaasaamemememememememememememememememe.     [B1] 
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4 A student sets up three temperature scales using three identical glass columns 
containing liquid X, Y and Z of the same mass. In the process, he records the 
variation of  length L of all three liquid columns with temperature. Fig. 4.1 shows the 
values of L over a range of temperatures above 0°C. 

Fig. 4.1 

(a) Explain why liquid Y is not a suitable thermometric substance for the 
temperature range 0°C to 100°C. 

..

.. [1] 

(b) Comparing liquid X and liquid Z, explain why liquid X is more suitable as a 
thermometric substance. 

..

.. [1] 

(c) Calculate the temperature of liquid X when the length, L, of the liquid column is 
at 10 cm. 

temperature = ..  [2] 

..

..

Length of liquid Y does not expand uniformly / linearly over the temperature  
 
range. [B1] 

..

..

For the same increase in temperature, liquid X shows a greater increase in  
 
length than liquid Z.         [B1] 
 

T - 0
10 - 4  = 100 - 0

17 - 4     [C1] 

 

T = 100
13    × 6 = 46.2°C  [A1] 

L / cm 

temperature / °C 
100  0 

2 

4 4
5 

17 

15 

13 

Z 

Y 

X 
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Fig. 4.111 

(a) Explain why liquid Y iss nononononoottt a a a aaa susususs itable theheeeeeermometric susubsbstance for the
temperature range 0°C totototo 1110000000000°CCCCC.

[1] 

(b) Cooooompmmm aringgg liiiiquqqqq iddddd XXXXXX and liqqqqqquiuiuiuiuiuidddddd Z,Z,Z,Z,ZZ, expxpxpxpxppplalalalalainininnin wwwwwhyhhhhh  liquid X is more suitable as a 
thhheree mommmm metricicici subuuu stssss anannnnnce.

[1] 

(c) Calculatatatatatte e ee thththththhe e e ee tetetetett mperature of liquid X when the length, f L, of the liquid column is
at 10 cm.

..

..

Length of liquid Y does noononononononoononon t ttttttttttttt exexexexexexexexexexexexxexeeexpapapppppapapppappp nnd uuuunininininnnnnnnnnnnn fofofofofofoffofofofofofofofoformrmrmrrmrmrmrmrmrmrrmrmrmrmlylyylylylylylylylylylylyyyy /////////////// lineaaaaaaaaaaaaaaaaaarlrlrlrlrlrlrllllrllrllly yyyyyyyyyyyy over the temperature  

range. [B1]

..

..

FoFoFoFoFFoFoFoFFoFoFoFoFFFF r rrrr rr tht e sasasasasasasasasasassasasasasasamemmmmmmmmmmmm  incnncncncncncncnncncncncncncncncn rerrrrrrrrrrr ase e ee eeeeee eeeee inininininininnininninininininn ttttttttttttttemememememememememememeememememmpepepepepepepepepepepepepepepeppp rarararararararararararararraratture, liquid X shows a greater increase in  

leleeeeeeeeeeeeeenggngngngngngngngngngngthtttttthtttttthtt  than liquuuuuuuuuuuuuuuiddididididididididididididddi ZZZZZZZZZZZZZZZZ..........        [B1] 

T - 0 100 - 0

tetetetetetetetetetetetetttetetetetetetttteteetetetettettetettetetetetetetetetetettetteteteteeettteeeeeeeeeeeeeteeeeeeeeeeeteeeeeeeeeteeeeeeeempmpmpmpmpmmpmpmpmpmpmpmpmmpmmpmpmpmpmpmppmpmpmpmpmpmpmpmpmpmpmmpmmpmpmpmpmpmpmpmpmpmmpmmmpmpmpmpmpmmmpmpmpmppmmmpmpmmpmpmpmmmmmpmpmpmpmpmppmmmmmpmpmpmpmmmmmmppmmmpmppmmmmmpmmmmmmmpmmpmpmpmmmmmmmpmpmmmmppppppppppppppperereerrerereeerrrerrrerereeeerereererererrereeerereerereereeerereeeeeerererereeeererereeerererereeeeerrereereeeererreereerereeeeeeeeeereeerrrrererrrrratataaaa ure / °CC 
100000  0

2

444
5

Z Z
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5 Fig. 5.1 shows plane waves that give rise to plane wavefronts.  
The wavefront shown at P takes 0.8 s to travel to Q. 
The distance between P and R is 18 cm.  

Fig. 5.1 

(a) State what is meant by a wavefront.

..

..  [1] 

(b) Determine 

 (i) the wavelength of the wave 

wavelength = ..  [1] 

 (ii) the frequency of the wave 

frequency = ..  [1] 

 (iii) the speed of the wave 

speed = ..  [1] 

P Q R 

0.8 s 

 18 cm 

direction of wave 

..

..

A wavefront is a line that joins all the peaks of a wave or   [B1] 
 
all identical points on a wave 

18 cm / 4 = 4.5 cm    [A1] 
 

total distance
total time   = 18 cm

1.6 s   = 11.3 cm/s  [A1] 

 
v = f  = 2.5 Hz ×  4.5 cm = 11.3 cm/s 
 

f = 1T  = 1
0.4 s  = 2.5 Hz   [A1] 

 

KiasuExamPaper.com

Fig. 5.1 

(a) State what is meant by a wavefront.

 [1] 

(b) Determine 

 (i) the wavelength of thtttt eeeee waveeee   

wawawawawaavvvelength = ..  [1] 

(((iiiiii) ththththhe eee frequeeeeeeencncccy yyyyy ofoooo  theeeeee wwwwwwavavavavvve e ee e

frequency = ..  [1]

 18 cm 

..

..

A wavefront is a line that joins all the peaks of a wave ooooooooooooooooooooooooooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rrrrrr rrrrrrrrrrrrrrrrrr rrrrr r rrrrrrrrr rrrrrrrrrrr   [BBBBBBBBBBBB1]1]1]111]1]11]1]1]1]] 

all identical points on a wave 

18 cm / 4 4 4 44 444 4 4444 ============== 4.4444444444444444 5 cm    [A[A[A[A[A[A[A[A[A[A[A[A[A[AA[A[AA1]1]1]1]1]1]1]1]1]1]1]1]1]]1]1]1] 

f = 1111111111111111T  = 1
0..........44444444444444444 sssssssssssssssssss  =============== 2.2.2.2.2.222.2.2.2.2.2.22.22.5 55 5 5 55 55555555 HzHHHHHHHHzHHHHHHHHH    [A1] 
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(c) Given that the amplitude of the wave is 6.0 cm, sketch a displacement-position 
graph between P and Q on Fig. 5.2. 

Numerical values are required on both axes. 

[2] 

Fig. 5.2 

position / cm 

displacement / cm

Draw two complete cosine waves from P to Q [B1] 
Amplitude at 6.0 cm and wavelength at 4.5 cm. [B1] 
 

KiasuExamPaper.com

[2] 

Fig. 5.2 

poposition / cm 

Draw two complete cosine waves from P to QQQQQQQQQQQQQQQQ [[[[[[[[[[[[[[[BBBBBBBBB1BBBBBBB ] 
Amplitude at 6.0 cm and wavelength at 4.4.4.4.4.4.4.4.4.4.4..4.555555555555555 cmcmcmcmcmcmcmcmcmcmcmcmcmcmmm...... [B[B[B[B[B[B[[B[B[B[B[B[B[B1] 
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6 A technician uses pulses of ultrasound to detect imperfections in a sample of steel. 

The speed of ultrasound in steel is 5 200 m/s 

Fig. 6.1 shows the pulses of ultrasound transmitted into steel when the ultrasound 
transmitter and receiver is placed at position X, Y and Z. 

Fig. 6.1 

(a) Explain how sound energy is transferred through the steel sample without 
transferring matter. 

..

..

..

..

..  [2] 

..

..

..

..

When a sound travels through the wall, the particles vibrate about their  
 
equilibrium position parallel to the direction of wave travel. [B1]
 
The sound energy is transferred from one particle to the neighbouring particle  
 
through vibrations as the wave form a series a compressions and rarefactions. [B1] 
 

KiasuExamPaper.com

FiFiFiiF g.... 6.1 

(a) Explain n n hohohow soooooounnnnnd eene errrgygygyg iiiiissss trtrtttransfsfsfsferererererrrrrrededededed ttttttthrhhhh ough the steel sample without
trannnsfsfsffss erriririingngngg matteteteteer. 

.. [2] 

..

..

..

..

WhWWWWWWWWWWWWWW eneeeeeeeeeeeee  a souuuuuuuuuuuuuuuundddnddddndndddndddnd ttttraaaaaaaaaaaaaaaaaveveveveeeevevevevevevelsllllllllll  throughghghgghghhghghghghghghghghghgh tttttttttttttttttheheheheheheeheehehehehehehehehe walalalalalalalalalalalalalaall,llllllllll tttttttttttttthhe particles vibrate about their  

eqeqeqeqeqeqeqeqeqeqeqeqeeqeqeqequiuiuuiuiuiuiuiuiuiuiuiuuilibrbbbbbrbbbriuiuiuiuiuiuiuiuiuiuiuiuuuummmmmmmmmmmmmmmmm popppppppppppppppp sissisisissisisisisississisis titititititititittittititit onooooooooooo  pararararararararrarararararaaralalalalalalalaalalaaalaalallelelelelelelelelelelelelleeel llllllllllll totototototototooooootooo ttttttttttthehehhehehehehehehehehehehehehehe direction of wave travel. [B1]

ThThThThThThThThTThThThThThThhe sosssssssssssss und enerrerererererrerrerererrrrgygygygygygygygygygygygygygyggyyygyy iiis sssssss sssss ss s trtrtrtrtrtrtrtrttttttttt ananananananananananaanananananana sfsfsfsfsfsfsfsfsfsfsfsfsfsfsfss erred from one particle to the neighbouring particle 

througgggggggggggggggghhhhhhhhhhhhhhhhh vivivivivivivibrbrbrbrbrrbrbrbrbrbrbrbrbrbrbrbrataaaaaaaaaaaaaa ioooooooooooooooonsnsnsnsnsnsnsnsnsnsnsnsnsnnss aaaaaaaaaaaaaaas the wave form a series a compressions and rarefactions. [B1] 
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(b) Fig. 6.2 shows the time between the pulses being transmitted and received. 
The pulse being transmitted at t = 0 s is not drawn on Fig. 6.2. 
The pulse being received when at position X and at position Y are both drawn 
on the same graph on Fig. 6.2. 

Fig. 6.2 

 (i) State the time taken between the pulse being transmitted and received at 
position X.  

. [1] 

 (ii) Calculate the thickness of the steel sample at position X. 

thickness = ..  [2] 

(c) On Fig. 6.2, draw a line to show the reflected pulse at position Z. [1] 

(d) Another application of ultrasound is to determine the depth of the sea. 

Explain the difference in the speed of sound in steel and that in seawater. 

..

.. [1] 

thickness = speed × time  
 
= 5200 m/s × (15 × 10-6) s  ×  ½   [C1] 
 
= 0.039 m or 3.9 cm     [A1] 

. [1]15 s     [A1] 

..

.. [1]

The speed of ultrasound in steel is greater than in seawater. + Reason:   [B1] 
 
Because steel is a denser medium / the distance between the atoms is closer / 
 
Its strength of the interatomic forces is greater / particles are more closely packed together.

time / s am
pl

itu
de

 o
f r

ef
le

ct
ed

 p
ul

se
 / 

V
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Fig. 6.2 

 (i) State the time taken between the ppppppulululsess bbbbbbbeieieieieieieiieieieiieieiieieieieiiieieieieieieieieieiieiiiieiieieiieiieeieeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeieeeeeieeeieeeeeiee ngngngngngngnggnggngngngngngngngngngngngngngnggngngngnggngngngngngggggngngnggngnggngngggngngngngngngngngngngngngngngggngggnngnngnngngngngngngnngngngnggngngggngnggnnggnnngnngnngnggggnngnnnnngnnnggggg ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttrarararararararararaararararararararararararararararararaaaraaaaaraaaraaraaarararaarararararararaaraaaraaaaaaraaaaaaarrrrraaaararrarrraaararrararrrarrararrraaraaarrraarrrraaraaaarraaaaansnsnnsnsnsnsnsnsnnsnssnsnsnsnsnsnsnsnsnnsnsnnnsnsnnnsnnnsnnsnsnnnnnsnnnsnsnsnsnnsnnsnnsnnsnnsnsnsnsnnsnnnsnnsnsnnnsnnnnnsnnnnnnnnnnssnsnnnnsnnnsnsnsnssnnsnsnsnsnnsssnssnsnsssnssssssssssssssssssssmimimmimmimmmmmmmmimmimimimimmmmimmimmmmimimmimmimimimmmmmimiimmmmmmmimimmmmmimimmimimimmimmmmimmmmiimimmmimmimmiimimmmiiimmmmimimmimmmiimimmmmmmmmmmmmmmmmmmmmmmmmmm ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttededeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aandnd rrececeie veveed at 
position X.  

[ ]

 (ii) Calculate the thicknnneseeee s ofofofoff tttttthehehehheh ssssteeeeleee sssamamamama pleeee ataatatat pppppososososoosition X. 

thickness = ..  [2]

(c) On Fig. 6.6.6.6.2,2,2,2,2,, dddddrararaarr w a line to show the reflected pulse at position Z. [1] 

(d) Another application of ultrasound is to determine the depth of the sea. 

thicknesssssssssssssssss = spppppppppppppppeeeeeeeeeeeeeeeeeeeeeeeeeee d × timmmmmmmmmmmmmmmme eeeeeeeeeeeeeee  

======= 522522222525252252525 000000000000000000  m/s/s/s/s/s/s/s/s/s/s/s/s/s/sss ×××××××××××××× ((((((((((((((((15151515151515151515115111  ××××××××××××××× 100000000000000-6)))))))))))))))) s ×  ½½½½½½½½½½½½½½½½½½   [C1] 

= 0.030303030303030303030303333339 mmmmmmmmmmmmmmmm ororororororororororororooo 3333333333333333.9.  cm     [A1] 

. [[[[1]]]]15 s     [AAAAAAAAAAAAA1]111111111111  

tiimeme / titimme // sssam
pl

itu
de

 o
f r

ef
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7 A student is investigating the operation of a soap dispenser. A set volume of liquid 
soap is dispensed when a sensor in an electronic switch detect a hand underneath 
the nozzle as shown in Fig. 7.1. 

The student suggests that a light dependent resistor (LDR) could be used as the 
sensor in the electronic switch. The circuit is set-up with a 5 000  fixed resistor, an 
LDR and a 12 V supply as shown in Fig. 7.2.  

Fig. 7.1 Fig. 7.2 

(a) When the LDR is unblocked, the reading on the ammeter is 0.0015 A. 

Calculate 

 (i) the resistance of the LDR; 

resistance = ..  [2] 

 (ii) the potential difference across the LDR. 

voltage = ..  [2] 

12 V 

A 

LDR 

5 000  

V = I RE 
12 V = 0.0015 A × RE 
RE

 = 8 000     [C1] 
 
RLDR

 = 8000 – 5000 = 3 000  [A1] 

VLDR
 = I RLDR 

= 0.0015 A × 3 000    [C1] 
= 4.5 V     [A1] 

soap 
dispenser 

soap 

nozzle and 
electronic switch 
sensor 

Vout 

co
nn

ec
te

d 
to

 
el

ec
tro

ni
c 

sw
itc

h 
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Fig. 7.1 FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFiigigigigigigigiggigigigigigiggiggg. 7..22

(a) When the LDR is unblockeed,d,d,d, tttthehehhehhe rrreeeaeeee didididdd ng on ththththt e amaaaa meter is 0.0.00015 A. 

Calculate

 (i) the resistananaaa ceeee oooof the LDR; 

resistance = ..  [2]

 (ii) the potential difference across the LDR. 

12 V 

55 0000

V VVVV V V VVVVV ================ IIIII RE
1222222222222222 VV ============ 0.0000010000000000000 5555555555555555 A A AAAA AAAAAAAAAA ××××××××× RRRRRRRRRRRRRRRRREEEEEEEEEEEEEEE
RE ========= 8888 000000000000000000000 0     [CCCCCCCC[C[[[CCCCCC1]1111111111111111  

RRRRRRRRRRRRLDR = 80808080808080808808080880808008000000000000000000 –––––––––– 55555555000 0000000000 000000 ============== 333333333333333333 000000000000000000000000000000000 0 00 0 000 0000 0000 [A1] 

p

soap 

Vout VV

co
nn

ec
el

ec
tro

ni
c
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(b) The electronic switch of the nozzle is activated to dispense soap when Vout is 
larger than the value calculated in (a)(ii).

Explain how the soap dispenser works. 

..

..

..

..

..
[2] 

..

..

..

..

..
[2]

When the LDR is covered by the hand, the light intensity of the LDR deceases, [B1] 
 
the resistance of the LDR increases, voltage of the LDR increases >4.5V. [B1] 
 
Since Vout is connected parallel across the LDR, Vout will be > 4.5 V, and it will  
 
switch on the electronic switch of the nozzle to dispense soap. 
 

KiasuExamPaper.com

..
[2]
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8 A student sets up a circuit to investigate the strength of an electromagnet as shown 
in Fig. 8.1. 

Fig. 8.1 

(a) Explain what happens to the compass needle when the switch is closed. 

..

..

..

.. [2] 

(b) Suggest one way to increase the strength of the electromagnet. 

..

.. [1] 

(c) With the switch closed, the solenoid in Fig. 8.1 is drawn larger, shown in 
Fig. 8.2. 

Draw the direction of the compass needle when it is placed inside the solenoid. 

[1] 

Fig. 8.2 

..

..

..

..

When the switch is closed, current flows through the solenoid and  
 
the solenoid becomes an electromagnet  and induced a North pole  [B1]
 
on the left end of the  solenoid (nearer the compass). The compass needle will 
 
point East, aligning to the direction of the magnetic field.   [B1] 
 

..

.. [1]

Insert a soft iron core into the solenoid / increase the magnitude of current / 
 
Increase the number of turns of the solenoid.    [B1] 

compass needle 
pointing North 

solenoid 

battery 

variable resistor 

switch 

compass  

solenoid 
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Fig. 8.1 

(a) Explain what happens to the compass needle when ththththhthththhhhhee e e eeeeeeeeeeeeee eeeeeeeeeee eeee e eeeeeeeeee eeeeee eeeeeeeeeeeeee e eeeeeeeeeee swswswsswswsswswswswswswswswwwwswswsswwwswswswwwswwswswswswswswswswwswwwswwwswswwswwwssswswswswwwwswwswwswwssswwwswswswwswsssssswswwwwwwsswwswswsswswwswswswwswwwwsssssswwwswwwsssswwwwssswwwwws ititiititititittitttiitittttitttitttittttttititititittttttitttttititittititititititititttititttittititiiitiiiiitiiiiiiiititttchcchcchchchchchchchcchchhchhhchchchchhchccccchchhcchhchh iiss closseed.

[2] 

(b) Suggessst tt onono e waaaaaay tttott iiincnnnn reasasasseee ththththt eee streeengngngnggthththhth ooooof ththttttheee ee electromagnet. 

(c) WiWiWiththth ttthe switcccccchhhh clclcclclosososooso ededededed, the solenoid in Fig. 8.1 is drawn larger, shown in 
Fig. 888888.2.2.2.22. 

Draw thehehehehe dddddiririrrrececececectititiit on of the compass needle when it is placed inside the solenoid. 

..

..

..

..

When the switch is closed, current flowssssssssssssssss ttttttttttttttthrhrhhhhhrhhhhhhrhhhh oughghghghghghghghgghghghghghgghghghghghghhhhhhg ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttheheheheehehehhhehhehehehehehehhhhehehehehehehehhehehehehhheehehheeheheeehehehhheheeehehhhheheheeehehhheheeheeehehehheheeehhheheeeeeeeeeheeeeeeeeeeeeeheheeeeheeheeeeeeheeeheeehhheeehhhhhhhhhhhhhhhhhhhhhheeeeeehhhhhehehheeeee sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssolololoololololololololoololoooloolooololoooloooloololololoolloloollololllollololoooolololololololololololoooloolooolooololololoooooooooooooooloooooolooooollleeeeeneeneneneeeeeneenenenenneneneneneneneneeneeennenenneneneneeennnenennennneneneneneneneeeeeneneeeneneeeneneeeneneeeneeneneeeeeeneneeeeeeeeeeeeneeeneneeneeneeeennneeeeeneneenneeeennnneennnnenoioioioioiooiooooioioioioioioioioioioioioioioioiiiioioioioiioioioioioioooioioioiioioioioioooioiooiooioioiooooooooiooooooiooooioooiooiooioiooooioioioiooooiioiioiiiiiioiiio dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd anaananananananananananananaananaaaaaaaaaa ddddddddddddddd  

the solenoid becomes an electromomomomomomomomommomommomommo agaaaaaaaaaaaaa net aaaaaaaaaandnnnnnnnnnnnnn iiiiiiiiiiiiiindnnnnnn ucededededededededededededeedededdededddddedededededededdedddeddedededededededdddeddeddededededddddededededddddddddddddeedddddddeedddddedeedddddeedddeddddededddededdddddeddddddddedde aaaaaaaaaaaaaaaaaaaaaa Norththththhhhthththhththththh ppppppppppppppppooooooloooooooo e [[[[[[[[[[[[[[[B1]

on the left end of the  soleleleleleleleleeleleeeleelenonoooooooooooooididdiddiddddiddddd (((nennnenenenenenennnnenen ararararararararararararaa errrrrrrrrerrr tttttttttttthe commmmmmmmmmmmpapaapapapapaapapapaaaass). The commmmmmmmmmmmmmmmpaaaaaaaaaaaaaaaaasssssssssssssssss  needle will 

point East, aligning to thththththtththththtthtththt eeee dididididididididdiididdd rerererererererererererrrer ctctctctctctctiooiooiooiooioioioioioioionnn ofofofofofofofofofofofofofoff ttttttttttttthehehehehehehehehehehehehehehee mmmmmmmmmmmmmmmmmagaaaagaaaaaaaaaa netiiiiiiiiiiiiiiiccccccccccccccccc fiffffffffffffffff eld.   [B1]

..

.. [1]

Insesesesesesesesesesesesessses rtrrrrrrrrrrrrrrrr  a ssssssssssssssssofofoofofofofofofooo t ttttttttttttt iriiiiiiiiii on cccccccccccccorrrrrrrrrrrrrrre eeeeeeeeeeeee into tttttttttttttheheheheheheheheheheheheheheeheh ssssssssssssssololololololololoololololooolleneeneneeneneneneneeneenenennoioioioioioioioioioioiioiooioiioioo d d dddddd ddddddd d //////////////// innnnnnnnnnnnnncrcrcrcrcrcrcrcrcrcrcrcrcrccrcrrc eaeaeaeaeaeaeaeaeaeaeaeaeaeaaeaease the magnitude of current /

Innnnnnnnnnnnnncrcrcrcrcrcrcreaeeeeeeeeeeeeeee se theeee nnnnnnnnnnnnnumummmmmmmmmmmmmmmmbebebebebebebebbebebebebebbber rrrrrrrrrrrrrrr of turrrrrrrrrrrrrrrrnsnsnsnsnsnsnsnsnsnsnsnsnsnssns ooooooooooooooooof fffffff ththththtththtthtthtttttt e solenoid.    [B1] 

battery

olenoids
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(d) A coil connected to a light bulb is placed near the solenoid as shown in Fig. 8.3. 

Fig. 8.3 

When the switch is closed, state and explain what happens to the light bulb. 

..

..

..

.. [2] 

ANSWERS to Paper 1 

 1 2 3 4 5 6 7 8 9 10  
C D C A D B B A B C

   
 11 12 13 14 15 16 17 18 19 20  
 B A D C D B C D B B  
   
 21 22 23 24 25 26 27 28 29 30  
 B D D D C A C C B D  
   
 31 32 33 34 35 36 37 38 39 40  
 C B D A D A D D A D  

solenoid 

battery 

variable resistor 

switch 

coil 

light bulb 

..

..

..

.. [2]

When the switch is closed, the solenoid produces a magnetic field.  
 
Therefore there is a rate of change of magnetic field in the coil, 
 
Hence there is an induced emf, hence induced current, and the light bulb  
 
lights up. [B1] 
 
When the switch remains closed, there is no change in magnetic field, and the 
 
light bulb does not light up. [B1]  

KiasuExamPaper.com

Fig. 8.3 

When the switch is closed, state and explain what haaaaaapppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppp eneneneneneeneeneneeneneneneneeneneeenenennnneneenenennneneneeeneneeeennnennennennenennenennenneneennenennnenenennnennnneennenneneeennennneneeenneneeeeeeenne sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ttttototototototototottttotottttttotototttototottttttottttttotototooototottttoootooot tttttttttthhe lightht bulb. 

ANAAAAAAAAAAAAAA SWSWSWSWSWSWSWSWSWSWSWSWSWSWSWSS ERRRRRRRRRRRRRRRRRSSSSSSSSSSSSSSSS to Papppppppppppppppereeeeeeeeeeeee 1111111111111111 

1 2 3 4444444444444444 5 6 7 8 9 10  
C D C AC AC AC AC AC AC AC AC AC AAC AC AC AC ACC AA D B B A B C

   
 11 12121212122121221212212121222 113333333333333333 14 15 16 17 18 19 20  
 B AAAAAAAAAAAAAAAA D C D B C D B B  
   
 21 22 23 24 25 26 27 28 29 30  

B D D D C A C C B D

battery

switch 

..

..

..

.. [2]

When the switch is closed, the solenoid d ddd d ddddddd ddd prprprrrrrprrrrrrrrrodooooooooooo ucuccucuccccccccccccccuccccceseeseseesesesesssssseseesesssseessesessssssesessssssssssssssssessssesesssesessessssesessssessesessesssssesessssesseessseesessesessesesesessesesesesesessessesseeseseeeeeeeeeee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmagagagagagagagagaggagagagagagagagagagagaaaagagagagagagagagagagagaggagagagagagagagagagagagaaaaaaggagaggagagaagagagaagagagagagaagaaagaagagagagggaaggggagagggggagggaggaaagagagagaaaagagaggaggaaagggggagggagagagaaaaaggggagagggggaaaagggaggaggggnenenenennneneneneneneneneneneneneenneneneneneneneenennenennnneneneenenenennnneneeeenennnneneeneenenenneneneneneeeeeennnneneeeneneeeneneneneeneeeeeeeeeenneeeeeeneeneneeeeennn titititittttititititititttttittititittttttttttitittittttitttititttitttitttitttitittttitittiittiiiitttitttiittttttttititttttitttttttttt ccccccccc c c ccccccccccccccc c cccccc cc cccccccccc ccccccccccccccccccccccccccc ffifififfififfffififififififififfffffff eleleleleleleleleleeeeleeldddddd.d.dd.d.dd.ddd. 

Therefore there is a rate of chananananananannanannanannana gegegegeggegegegegegegegegege of maaaaaaaaaaaagngngngngnggggggggggg eteeeeeeeeeeeeeeee ic ffffffffieeeeeeeeeeeeeeeeeeeeeeelllldldldldldlddldlddldddddlldldddddddddlldldlddddddddldlddlddddddddddddddddlddddddddddddddddddddlddddddddddddddddlddddddldlddddddldddddldddldldl iiiiiiiiiiiiiiiiiiiiin the cocococococococococococoocococ illllllllllllll, 

Hence there is an inducccccccccccccedededededededededdeddedededee eeeeeeeeeeeeeemffmfmfmfmfmfmfmfmfmfmfmfm ,,,,,,,,,,,,,, heheeeeeeeeeeeeeeencccccccccncccceeeeeeeeeeeee inducecccccccccccc ddddddddddddddddd current, annnnnnnnddddddddddddddd thhhhhhhhhhhhhhe light bullb 

lights up. [B1]

When the switctctctctctctctctctctctccctccch rerrererererererrerrerrer mamamamamamamamamamaaaaaaaaainiii s cllllclllcllllclclllososososososoososososososssososo edededededededededededeeededee ,,,,,,,,,,,,, thththththththththththththtthtt erererereererererereererere e is nnnnnnnnnnnnnnnoooooooooooooooo chchchchchchchchchchchchchcccchc ananananaanananananananananannngegegegegegegegegegegegegegegege iiin magnetic field, and the

lighhhhhhhtttttttttttttt buuuuuuuuulblblblblblllbllblbll ddddddddddddddoeoooooooooooo s nonnnnnnnnnnnnn tttttttttttt lilililililililililiiliighghghghghghghghghghghghhghhht tttttttttttttt upupupupupupupupupupupupupupupup. [B[B[B[B[B[B[BBB[B[B[BB[BBBB1]1]1]1]]1]1]1]1]1]1]1]]] 
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 Section A [50 marks] 
Answer all the questions in this section in the spaces provided. 
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 Class Index Number 

Name: ________________________________________

Section B (30 marks)
Answer all the questions in this section. 

Answer only one of the two alternative questions in Question 11.

9 Solar energy is a renewable energy source used to generate electricity.  

 (a) (i) Explain what is meant by an energy source being renewable.
   

   [1] 

  (ii) Fig. 9.1 shows the yearly profile of mean solar energy input per unit area 
on earth for both the temperate and tropical countries. 

 

Fig. 9.1 

Using Fig. 9.1, suggest why solar energy may be a renewable energy  
option for tropical countries like Singapore to generate electricity.  

   
   [1] 

Any one of the following:        B1 
Energy resources that  
- are replaced (replenished) faster than it is used (as quick as it is used) 
- will never run out /deplete 
- are unlimited / infinite / abundant / self-regenerating 

Do not accept: any explanation relating to energy / available readily / recycle / reuse 

Any one of the following:        B1 
Singapore has a tropical climate, its mean solar energy per unit area is 
- generally high about 4 kWh/m2 / above 3 kWh/m2

- consistent / stable throughout the whole year, about 4 kWh/m2 / between 3
kWh/m2 to 5 kWh/m2

KiasuExamPaper.com

(a) (i) Explain what is meant by an energy source being renewable.
 

 

  (ii) Fig. 9.1 shows the yearly profffffiilii e ofoo  memememeememmemeeeeemeeeemeemememeeeeemeeeeeeeeeeeeeeeemeeeeeeeeeemeeeeeeemeeeeeeeemeeeeeeeeeeemeananaanananananananananananananananananananannnnananaananananananananananananannannnnnnannnnanannnaananaanaaaananaaanaaaaaaaaaaaaaaaaaaaaaaaaanaaaaaaaaanaaaaaaanaaaaaaanaaaa sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssoloololololololololollololollololololoolololololoooololololoolollololloololooloolololoololooololooooolooooooolooooooololoooololoooloooololoollolooooololoooololoooooloollloloololololloloooooo arararaarararaaaaaaararararararararararararaararaarararararararaaaaaaraaaaaraaarraaraaaaaaaaaaaaraaaaararaaaraarararaararaararaaaaaraaaaaaaarararaararrararaarrrrrrrrrrrrrrra eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnenennnenenenennnnnennnnnnnennnnnnnneenenenennnnnnnenenennennnnneeeneenennnnnennnnenneennennnneeneerrgrgrgrrgrgrrrrgrggrrrrrgrrrrgrrgrgrrgr yy ininpuput t peperr ununit area
on earth for both the tempmmm erate anaaaa dddddd tropopiciciciicicccciccicccccccicciccicccccccciccccccccicciccccccciccccciiccccciiiccciciciiccccalalaaaalalalalalalalalalalalalalalalalalalaaaalalaaalalaaalalaalalaaalaaaaalaaaaaaaaaaaaalalalaaalaalaalalallalallaaaalaaaaalalalalaallaalaalll cccccccccccccccccccccccccccccccccccccccccccooooooooooououououououououoououooououoooouoooooooooooouooooooouoooooooooooooooooooooooouoooooooooouooouououoououooouoooououooooououuooouuo nnnnnnnntnnnnnnnnn rieses. 

Fig. 9.1 

UsUsUsUsU ing Fig. 9.1, suggest why solar energy may be a renewable energy  e a renewable energy 
to generate electricity. option for tropical countries like Singapore 

Any one of the following:       B
Energy resources that 
- are replaced (replenished) faster than it is used (as quick assss iiiiiiiiit ttttttttttttttt is usesseseseseseseseseseseseseses d) 
- will never run out /deplete 
- are unlimited / infinite / abundant / self-regenerating

Do not accept: any explanation relating to energy / / // /////// avavavavavavavavavavavavavvavvavavaavaavaaaaaaavvvaavvvvvaaavvvvvvvvvvaavvvvaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaaiiiiiiiiilalalalalalalalalalalalalalaaaalalaalaaaalaaalaaaalllalaaalaaalaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaalallaaaaaaaaaaaaaaaaaaaaaaablllllllbllllblllllbbbbbbbbbbbbbbbblllllb eeeee eeeeeeeeeeeee readdddddddddddddddd lililillililillllllllyyyyy y yyyyy yyyy /////// ////////// rererererererererererererererereererr ccccccccyccccccccc cle / reus
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 (b) Lily planned to investigate the effect of the angle of incidence of the sunlight on 
the solar energy produced by solar cells.

She set up seven solar cells with different angles to the 12-noon sunlight using 
wooden blocks as shown in Fig. 9.2.  

Fig. 9.2

These solar cells are then exposed to the 12-noon sunlight. 
   
  (i) State what is meant by angle of incidence. 
   

   [1]

 (ii) Fig. 9.3 shows a ray of sunlight that is incident onto the surface of a solar 
cell. The solar cell absorbs part of the sunlight and reflects off the rest. 

Fig. 9.3 (drawn to scale)

Complete, in Fig. 9.3, the path of the sunlight that is reflected off the solar 
cell. Measure and record the angle of incidence. 

You are to indicate the normal N clearly.                                                          

Angle of incidence = .................................................... [3] 

solar cell 

wooden 
block 

The angle between the normal and the incident ray / light ray strikes / hits surface     B1 

Do not accept: light ray enter / come in / touch, to a medium / object 

30°° ±±  1°°    B1 
(no marks for wrong precision 30.0°°)

KiasuExamPaper.com

Fig. 9.2

These solar cells are then exposed to the 12-noon sunlight. 
   
  (i) State what is meant by angle of incidence. 
  

  

 (ii) Fig. 9.3 shows a ray of susunlight ththththatatattt is innnninnnnnnnnnnnnnnnnccccciciciciciiiciccicccciciiicicciccciciiciciciciicciciciccciciciciciccciciciccccccccccccccccciciicccicciiiic dededededededededededededededededededededededededededededededdededdededddddededdededededddededdeddedddddddeddedeededdeededdededededededeeedededededdeeeedeeeeeedeedeeeedeeeeeeeeeeeeeeededeeeed ntntntntnntntntntntntntntntntntntntntntnnntnnntntnntnttntnnntnnnntntntnnntnntnnttntnnttntntntnttttttntntttntnntnttttntntttttttntnnnntntntnnnntnttttnttnnnnnnnnntnnntntnntnnnt oooooooooooooooooonto tthee surfaacece oof a solar 
cell. The solar cell absoroororrbssss pppart of ttthehehe ssssunlighht ttttttttttttttttttt and reeflflecctts offf tthehe rest. 

Fig. 9.3 (drawn to scale)

The angle between the normal and the incident ray / lighghghghghghghghghghghghghghghghhhgg ttttttttttt ttt rarararararaaarararararararaarararaaraaaaay yy sssssststssssssss rikessssssssssssssss /////////// ///// hihihihihihihihhihihhihhihihitsstststststststststststssst ssssssssssssssssurface    B

Do not accept: light ray enter / come in //////////////// touch, totototototototototototototototototoototoootoooooooooooooooototoooooooototoooooootoooooooooooootoooooo aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmedededededededededdedededededededededededededededededededededededededededededededededededededededededededeeddededddeddddedeeeeeddddededededededddddeeeedddddeeddddddedddddddeddddeddddddddddddeeedddedeeedddeeedddddiuiuiuiuiuiuuiuiuiuiuiuiuiuiuiuiiuiuiuiuiiiuiuiuiiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiiuiuiuiuiiiiuiuuiuiuiuiiiiiuiuuiuiiuiuuiuiuiuiuiuiuiiiuiuuuiiuuuuiuiuiuuuiuuuuuiuiuiuiuuuuuuuuiuuiuuuiuiiiuuiiiuiiiii mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm / / // / // //// / //////////////// objecttttttttttttttt 
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 (c) Lily recorded the power produced by the solar cells for the respective angles of 
incidence on Day 1 and Day 2 as shown in Fig. 9.4. 

Day 1 Day 2 

Angle of incidence / ° Power produced / W Power produced / W 

0 0.806 0.702 

15 0.765 0.680 

30 0.723 0.598

45 0.640 0.483 

60 0.525 0.423 

75 0.403 0.333 

90 0.267 0.215 

Fig. 9.4 

 (i) Using data from Fig. 9.4, describe the relationship between the angle of 
incidence and the power produced in Day 1. 

    

   [1] 

(ii) With the same angle of incidence, the powers produced on both days are
different. Suggest a possible reason.  

   

   [1] 

Any one of the following:         B1 
- As the angle of incidence increases, power produced decreases non-uniformly / at 

an increasing rate.
- The angle of incidence inversely related to the power produced by the solar cell.

Day 2 could be a cloudy / rainy day as the values of power produced are generally 
lower than that in day 1.        B1 

Accept: more / increase in intensity / amount of sunlight / solar energy / light ray 

KiasuExamPaper.com

30 0.723 0.598

45 0.640 0.448383 

60 0.525 00.4. 23 

75 0.403 00.33333 

90 0.267 0.2155 

FiFiFiig.gggg  9.4.444444444 

 (i) Using data from Fig. 99999.4.44.44, describebebebbb ttthehhh  relatatatatattttatatatatatatataatatattatatatatattattttiiioioioioioioioiioioiiiioiooioiioioiiioiiiioiiiiiiiiioiiiiiiioiiiiiiiiioiioiooonnnnnnnnsnnnnnnn hip bbetwtweenn ththee angle of 
incidence and the popp wer rr prpppp odododoo uced iiinnnnnn DaDaDaaay 1. 

   

(ii)iii WiWWWWW thhhhh theeee ssaamaaa e anglgglglglglg e eeee ofofofofof iiiincidididddidenenennene ce, tthtt e powers produced on both days are
diffffffereeee eneneneennt... SSSSSuuguu gestststssts aaaaa ppppposososososossible reason.  

   

  

Any one of the followiwwwwwwwwwwwww nggggggggggggggggg:         B1
- As the angle of incideddedddededddeddddedd ncccccce innnnnnnnnnnnnnncrcrcrcrcrcrcrcrcrccrcrcccc eaeeaeaeaeaeaeaeaeeeeeaeaseseseeseeseeeeseeeeeees, ppppppppppppppppowowowowowowowowowowowowoowowwower ppppppppppppppprorororororoorororororororoororoodududududududududududududududuuuud ced decreases non-uniformly / a

an increassssssasasssassasassssininininiininiiiiinii gggg gggggggggg rarrrrrr te.
- The angle ofoooooooooooooo iiiiiiiiiiiiincnncnnncncncncncnnnnn iddddddddddddddddeneneneneneneneeneneneneeeeence inininininininininininininii vevevevevevevevevevevevevevvevversrsrsrsrsrsrsrsrsrssrsrssrsrsrselelelelelelelelelelelelely yyyyyyyyyyyyyy relalalaaalaaaaalaalalalalalateteteteteteteteteteteteteteteteddddddddddddddddd totototototottottottottototott ththththththththththththththhheeeeeeeeeeeeeeee power produced by the solar cell.

DaDDDDDDDDDDDDDDD y 222222 cocococococococococcocococococooululululululuuululululululuu d beeeeeeeeeee aaaaaaaaaaaaaaaaa clclclclclclclclclclclclclclclclclouououououououououououououououdydydydydydydydydyddydydydydydyd //////////////// rainy day as the values of power produced are generallyy
loowwwwwewwwwwwwwww r than thahahahahahahahahahahahahahahhahat ttttttttttttttttt ininininininininininininninn dddddddddddddddddayayayayayayayayayyayyayayayyy 11111111111111111.        B1

Acccccccccccccecececececececececececececececeeeptptptptptptptptptptptptptptptpp :::::::::::: mommmmmmmmmmmmmmm reeeeeeeeeeeeeee ////////////// iiiiiiiiiiiincnnnnnnnn rease in intensity / amount of sunlight / solar energy / light ray 
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 (d) Lily also conducted the experiment with mirrors near solar cells on both Day 1 
and Day 2 as shown in Fig. 9.5. 

                   
Fig. 9.5 

Fig. 9.6 shows the readings obtained for the solar cells with mirrors near them. 

Fig. 9.6 

Using Fig. 9.5, suggest a reason why the values of the power produced for the 
same angle of incidence are higher in Fig. 9.6 than in Fig. 9.4. 

 Day 1 Day 2 

Angle of incidence / ° Power produced / W Power produced / W 

30 0.778 0.652 

45 0.689 0.534 

[2] 

mirror

Sunlight that is not incident onto the solar cells initially is then incident onto the mirror, 
which is reflected onto the solar cells.       B1 

This helps to increase the intensity of sunlight / solar energy incident onto the solar 
cells, producing more power.        B1 
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Fig. 9.5 

Fig. 9.6 shows the readings obtained for the solar ceceeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeelllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss wiwwwiwiwiiwiwiiiwiwiwiwiwwiwiwiwiwiwiiwiwiiiwiwiwiwiwiwiwiwiwwiwiwiwiwwiwiwiwwwwwwwwiwwiwiwwwwwwwiwwwwwwwwiwiwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww thththththththttttttththththtthttttttttthhthththththhhthhtttthhhtht mmirrorsrs near them. 

FiFFiFiFig.g.g.g.g. 999999.6.66.66 

Ussssing FiFiFig.ggggg 999.5,, suuuuggest a aaaa rerererereeasasasasa onoooo wwwwwhyhyhyhyhyh  theee values of the power produced for the 
saaaame anggglelelee oooooof ff inininncicicicicidence e e eee ararararareee ee hihhhh gher in Fig. 9.6 than in Fig. 9.4. 

DDDDDayaa 11111111111111111111111111111111111111111111111111111111111111 Day 22 

Angle of incidencececee ///// ° PoPoPoPPower prodooo ucuuuuuu ed / W Powwer produced / W

30 0.0000 7777778888 0.652

4544  0.6666689898989989 0.534 

Suuuuuuuuuuuuuuuunlnnnn ighthththththththhthhttht ttttttttttttttthahahahahahahahahahahahaahah tt t is nnnnnnnnnnnnnnnnototootototototototottotototototo iiiiiiiiiincncncncncncncncncncncncncncncn ididdididdidididddididididideneneneneeneneneeeneeneee t tttttttttttttt oonto the solar cells initially is then incident onto the mirrorttttttt
whwhwhwwhwwhwhwwwhwwwww icccccccccccccch hhhhhhhhhhhhh is reflectctctctctctctctctctctcttctctctctededededededededededeededededdeeded oooooooooooooooontntntntntntntnntntnntntntnnnn o oo o o ooooo ooooooo thtththththththtthtttthttt e solar cells.       B1

This hhhhhhhhhhhhhhhheleeeeleeleleleeleeeleeee pspspspspspspspspspspspspspspsp tttttttttttttttttooooooooooooo innnnnnnnnnnnnnncrccrcccrcrcrcrccccccc eeeeeeeeaeeeaeeeee se the intensity of sunlight / solar energy incident onto the solar 
cells, ppppppppppppppprororororororororororororororodudududududududududududddudud ciciciciciciciciciciciccicccc ngngngngnngngngngngngngngnnn  more power.        B1 
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10 A bungee jumper falls from a bridge above a river, as shown in Fig. 10.1. 

Fig. 10.1 (not to scale) 

The jumper falls from position A in Fig. 10.1. The elastic cord starts to stretch at 
position C and he stops for the first time at position D. He continues to rise and fall. 

Fig. 10.2 shows how the velocity of the jumper varies with time t.

Fig. 10.2 

 (a) (i) State the difference between a positive velocity and a negative velocity. 
   

   [1] 

  (ii) Using values from Fig. 10.2, determine the acceleration of the jumper in 
the first 1.4 s. 

acceleration = .................................................... [2] 

The positive and negative refers to the object moving in directions that are opposite.    B1 
Accept: -ve is up and +ve is down / forward and backward / left and right

Do not accept: different direction / +ve direction and –ve direction  

a = v-u/t  = (10.0 - 0) / 1        C1  
= 10.0 m/s2        A1 

KiasuExamPaper.com

Fig. 10.1 (not to scale) 

The jumper falls from position A in Fig. 10.1. The elasticic ccorordd sstartss tto o ststreretctcch at 
position C and he stops for the first time at position D. He conontitinnueses to risese aandnd ffalall. 

Fig. 10.2 shows how the velocity of the jumper variess wwiwiwiwiwiwiwiwiwiwiwwwiwiwiwiiiwiwiwiwiwiwiwiiiiwiiiiiwiiwiwiwiwiwwwiwiwiwwiiiwiwwwwwwwwiwwwwwwiwwwwwwwwwwwwiwwwwwwwww thththththhhththththththhthhhththththtththhththththhhhthhttthtthttththhttthththththththttthtthtththththttththththtttthhhhthhhhhhhhhhhthhhhhthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhthh tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttimimimimiimimimmimimimimimmimmimimimmimimimmmimmmmmmmimimmmmmimimmmimmimimimmimmimimmimimmmimimimmimmmmimimmmimimmmmmmimmmiiimmmimmmiimmmmmiiimmmmmmmmmmmee e eeeeeeeeeeeeeeee eee eeeeee ee eeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee tttttttttttttttttttttttttttttttttttttttttttttt........

Fig. 10.2 

 (a) (i) State the difference between a positive velocity and a negative velocity.

Th i i d i f h bj i i di i h i
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  (iii) 1. State the value of t when the jumper is at position D.  

[1]

   2. Explain, in terms of the forces acting, why the jumper is accelerating 
upwards at D. 

   

   

   

   

   [3] 

 (b) Fig. 10.3 shows the values for the gravitational potential energy of the jumper at 
A, C and D.

You may ignore the effect of air resistance in this question.

Position A C D 

gravitational potential 
energy / J 20 000 11 500 0 

Fig. 10.3

  (i) The jumper has a mass of 50.0 kg.  
The gravitational field strength g is 10 N/kg. 

Using values from Fig. 10.3, calculate the vertical distance between A and 
C. 

distance = .................................................... [2] 

  (ii) Comment on the values of the elastic potential energy in the cord at A, C 
and D respectively. 

   

   [1] 
EPE will be zero at A and zero at C and maximum (20 000 J) at D  B1 

   GPE  = 20 000 - 11 500  
   (h =  PE / mg) 8 500 = 50 × 10 × h       C1  
   h = 17 m          A1  

4.0 s         A1 

- weight or force due to gravity (at D) downwards     B1  
  - upwards tension / upwards force in cord / elastic force in cord     B1  

- tension greater than downwards force or resultant force upwards   B1 
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 (b) Fig. 10.3 shows the values for the gravitational potentntiaiall eenerergy off ththee jujumpmper at 
A, C and D.

You may ignore the effect of air resissstatataancnnnnn e inn tttthhiihihihihhihihihihihihhhhihiihihihihihihihihhiihihihiihihihihhhihiihiihihihhhhihihhhihhhhhhhihhhhhhhhhhhhhhhhhhhhhhhihhhhhh ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss quququqquqqqququququqququququququququququuquqquququqquuuququququuquququququqqqququququuuuququqqqquququququququququqqqquququququqququqquqququququqquqqqququuquqqqqququqqqqqquuqquqqquququqquqqqqququqqquuuuuqqqqqq eseseseesessssesesesesessssesesessssessesesesesesesesesesesssesesseseeseseseesessesesesesessesesesesesesssesssesesesseseseseseseeeseeseseseeseeeesssseseseesseeseseeeeeseesssessseeeessssssssseessssssesssssttittttititititititititttiititttiiititittttiitititiiititittttitititttiiititttttttttitititttttttittttittttittitttttionoonononnnnnonnnononononononnonoonononononononononoononononnnononononoonnnnonononnnnnonnnnonoooononononnoonoononononnonooononooonoonnnoooononnooonnononnonnnnnnoonnnnnnnnn.......

Position A C DD

gravitational poteetetentntnttn iiialllll
energy / JJJJJJ 2020200 000 11 500 0

Fig. 10.....33333

  (i) ThTTT e jumpmpmpmpmppererer hhhhasss aaa mmmasasasasasss s s ofofofoffo 55550.0 kgkgkgkgkggg.  
ThThThhhhe gravavavaa ittttttatatataa ioioioi nananaannn lll fieleleldddd strengngnggggthththththt  gggggg iiiissssss 10101010100 N/kg. 

Ussssininini ggg vavavalullll eseeee  from FiFiFiFiFiFig.g.g.g.gg 111110.00000 3, cccccalalalala culate the vertical distance between A and 
C. 

  (ii) Comment on the values of the elastic potential energy in the cord at A, C 
d D ti l

  GPGPGPGPGPGPGPGPGPGPGPGPGPGPGPGPPE  = 20 000000000000000000000000000000000 000000000 ------------- 1111111111111111 5555555555555500 
 (((((((((((((hhhhhhhhhhhh = PPPPPPPPEEEEEEEEEEEEEEEEE / ///// //// / / /// mgmgmgmgmgmgmgmgmgmgmgmmgmgmgg) ))) ))) ))) )))))) 88 88888888888888 50550555555050555 0 = 50 × 10 × h       C

   h = 11111111111111117777777777777777 mmmmmmmmmmmmmmmm          A
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11 EITHER

 (a) (i) The temperature of water is between its melting point and its boiling point. 

Using ideas about molecules, describe the changes that occur when the 
water evaporates. 

   

   

   

   [2] 

  (ii) Boiling water produces steam at 100 °C. 

State one difference between the molecules in the steam and the 
molecules in the boiling water.   

   

   [1] 

 (b) The boiling point of nitrogen is -196 °C. Liquid nitrogen, below its boiling point, is 
stored in a vacuum flask, as shown in Fig. 11.1. 

Fig. 11.1 

The flask has two glass walls with a vacuum between them.

  (i) Suggest where, in the apparatus shown in Fig. 11.1, evaporation occurs. 
   [1] 

  (ii) State and explain the advantage of having a vacuum between the two 
glass walls. 

   

   

   

   [2] 

- Less thermal energy enters / transfer (liquid nitrogen)  / Less nitrogen evaporates / 
boils            B1  

- Reduces / stops conduction and convection, as there is no molecules  
/ medium in a vacuum         B1  

   the surface / top of liquid        B1 

 Steam molecules have more potential energy / further apart / smaller force / 
bonds between molecules / more random arrangement     B1 

- Fastest / most energetic / high KE molecules escape (from the surface) /  
break intermolecular bonds / break intermolecular forces of attraction   B1 

- leaving behind slower molecules / colder molecules /  
temp of water falls / average KE of remaining molecules decreases  B1 

KiasuExamPaper.com

  

  (ii) Boiling water produces steam at 100 °C.

State one difference between the molecules in ththee ststeaeam and the 
molecules in the boiling water.   

   

  

 (b) The boiling point of nitrogen isississ -1919191 6 °C. LiLL quuuuuid nitrogeggggggg n, beelooww its boboililining point, is
stored in a vacuum flaskkkk, asasaasasass sssshohohohoownwnnnnn in Fig. 1111....1. 

Fig. 11.1

ThThThThhe eeee flflflfllf asasassask k kk k hahahahahahass twwwwwoooo glglglglgg ass walls with a vacuum between them.

  (i) SuSuSuSuSuggggggggggesesesesest ttt where, in the apparatus shown in Fig. 11.1, evaporation occurs. 
  

(ii) State and explain the advantage of having a vacuum between the two

   the surface / top of liquid       

 Steam molecules have more potential energy / fufufufufufufufufufufufufufufuuuuuurrrrtrtrtrtrtrrtrtrtrtrtttrtrtrtrttrttttrtrtttrtttrtrtrtttrrttrtrtrtrttrtrttrtrttrtrtrtrtrtttrtrrttrrtttrrrrttttrtrrrrrrrrrrrrrtrrrrrrrrr hehehehehehhehehehehehehehehehhehehehhhehhhhehhhhhehehhhhhhhhhehhhhhhehhhhhhhehhhhhhehehhhhhhhhhhheehhhhhhheeehehheeeehehehhhhhhhheeeehhhhhhheehhhhheeerrrrrrrrrrrrrrrrrrrrrrrrrrr r rrrr rrrrrrr rrrrrrrr rrrrrr rrrr rrrrrrrrrrrrrr aaaaapapapaapapapppapapaaapapapaappppaaaapappaaaaaapppaaaaapapaapapppappppppapaappapaappppppaaaaaraaaaaaaaaaaa t / smmmmmmmmmmmmmmmmalleleleleleleleleleleeleeerrrrrrr rrrrr force / 
bonds between molecules / more random arrrrrrrrararararararaaarararaarararaaraaaaaaaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaangngngngnngngnnnnggngnngngngngngngngngngnnggngngngnngngngnngngngnngnngngngngnnnngngngngnngnngngngnnnngngnngngngnnnngngngnngngngngnngngngngngngnngggnnggnggngggggnnggnggggnggggggggggggggggggggnggggggggggggggggggememeeemememememememeememmemememememememememmememmemememememeememememememmemememememememememememmmmemmemeemeemememmemmemmememmemememeemmememmemeemmememmemememeemeeemmeemeeeeeeemmeeememmmeeeeememeeemmmmemeeeeeemmmmmeeemmeeeeemmmmmenenenenenenennnenenenenenenenenenenenenneneneneeeneeeeneneneneneeennenneneeeeenennneneeenenneneeneneneneneneneneneneneneneneneneneeennenennneeeeennenneneeennnnnneneneeennennnnnnneneeeeeeennennneneenennnnnnnnnnnnnnnnntttttttttttttttttttttttttttttttttt t t tttttt ttt t t t ttttt t ttt     
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(c) The liquid nitrogen reaches -196 °C, its boiling point.  

A small piece of metal at 20 °C is lowered slowly into the liquid nitrogen. Bubbles 
form within the liquid nitrogen as it boils.  

The small piece of metal has a mass of 50 g. When it is lowered into the liquid 
nitrogen, the metal cools to -196 °C.  

The specific heat capacity of the metal is 0.39 J/(g°C). 
The specific latent heat of vapourisation of nitrogen is 200 J/g. 

Calculate 

 (i) the thermal energy (heat) lost from the metal as it cools,  

thermal energy = .................................................... [2] 

 (ii) the mass of nitrogen that boils away.  

mass = .................................................... [2] 

m = Q / L  = 4 200 / 200   (ecf)     B1 
= 21 g  or 21.1 g       A1 

   Q  = m c 
= 50 x 0.39 x 216      C1 
= 4 200 J or 4 210 J       A1  

KiasuExamPaper.com

 (i) the thermal energy (heat) lost from the metal as it cools, 

 (ii) the mass of nitrtrtrtt ogennnn tttthahahahat ttt bobobooooils awawwwawa ayayayay.  

mmmmmmmmmmmmmmmm = Q / L  = 4 2000000000000000000 /////////////// 200  ((((((((((((((((((ececececececececeececececececececf)ffffffffffffffff     
================= 2122222222222 gggggggggggggggg   orrrrrrrrrr 22222222222221.11111111111111 11111 gggggggggg      

  Q  = m c
= 50 x 0.39 x 216   
= 4 200 J or 4 210 J      

 
717



Page 25 of 26 

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2017 

 OR

Fig. 11.2 shows the top view of a copper rod, XY, sliding down another two copper 
rods which are connected to a centred-zero galvanometer. The whole setup is placed 
in a region with magnetic field. The direction of the magnetic field lines is represented 
by the arrows shown. 

Fig. 11.2 

Fig.11.3 shows the side view of the setup. 

Fig. 11.3 

The copper rod, XY, is held stationary and then released. It slides down along the other 
two copper rods. The galvanometer needle shows a deflection. 

   
 (a) (i) On Fig. 11.2, indicate, using an arrow, the direction of the induced current 

in rod XY. Label the current I.                                                                    [1] 

  (ii) Explain why current I in (a)(i) is induced.  
   

   [1] 

S

N

Copper rod, XY, 
sliding down 

When the rod rolls down, there is a change in magnetic flux linkage or changing 
magnetic field between the magnetic field and the rod, Hence, a current is 
induced. (Fleming's Right Hand Rule)       B1

KiasuExamPaper.com

Fig. 1111.11 2 22222

Fig.11.3 shows the side view ooof fff thththththe e ee e seeeeeetututup.p.p.ppp  

Fig. 11.3 

S

NNNN

CoCoCoCCC ppppppppppererereer rrrododododood, XYXYXYXYXYXY,,,,
slsslssliddddininininingggg dodododooownwnwnwnwnw  

 
718



Page 26 of 26 

Methodist Girls’ School Physics Paper 2 Sec 4 Preliminary Examination 2017 

 (b) (i) Indicate, using an arrow on Fig. 11.2, the induced magnetic force acting on 
rod XY. Label the force F.                                                                          [1] 

  (ii) Compare the motion of rod XY, with and without the presence of magnetic 
field. 

   

   [1] 

  (iii) Explain your answer in (b)(ii).
   

   [1] 

 (c) When the angle of tilt is greater than , the galvanometer shows a greater 
deflection. Explain why.

[3] 

 (d) Rod XY in Fig. 11.2 is replaced by another rod made of plastic.

State and explain what will be observed on the galvanometer. 

[2] 

--- End of Paper --- 

The galvanometer deflection will show no reading / deflection and the plastic rod 
will roll down with no resistance.        A1 

No current is induced as plastic is a non-conductor (insulator) of electricity.A1 

As XY will slide faster,        B1 
the rate of change of magnetic flux in it will be greater and according   B1 
to Faraday’s Law, the induced emf and hence the induced current will  
be bigger.          B1 

With magnetic field, XY will generate a magnetic force (Fleming's Left Hand Rule) 
acting in the opposite direction. So it will slide slower.    B1 

Without magnetic field, XY will slide faster due to the gravitational force acting on  
it.             B1

KiasuExamPaper.com

  (iii) Explain your answer in (b)(ii).
  

 

 (c) When the angle of tilt is greater than , the gaalvlvvvvvvvvvvvvvvvvvvvvvvvvvvanananaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaanomomomomomomommomomomomommommmmmmmmmmmommmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmoomommommmmmmommmmmmommmmmmmmmmmmmomooooometeteeeee eer shohowsws aa greater 
deflection. Explain why.

((d)d)d) RoRRR d XY innn Fig.g.g.gg 1111111.1.1.1.2 is rrrrrepepepeepeplalalaalacececececeeddddd by another rod made of plastic.

StSSS atatattatateeeee anananananandd exeeee plaiaiiainnnnnn whwhwhwhwhatatatatataa wwwwwilililllllll bebb  observed on the galvanometer. 

Thhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeee gagagagagagagagagagagaagagag lvvlvlvlvlvlvvlvvvvlvvanaaaaaaaaaaaaa omomomomomomomomomomoomomomomommetetetetetetetetetetetetetetttereeeereeeeeeeeeee  deflection will show no reading / deflection and the plastic ro
wiwiwiwiwiwiwwiwiwiwiwiwwwiiw lllllllllllllllllll rrrrrrrrrrrololololololoolooolloloooo lllllllllll dodododododododododododddodoownwnwnwnwnwnwnwnwnwnwnwnwnwnwnwnwnn with no resistance.        

NoNoNoNoNoNoNoNoNoNNoNNoNoNoNoNo cccccccccccccccccurururururururururururururururrrrent is induced as plastic is a non-conductor (insulator) of electricity

As XY will slide faster,       
the rate of change of maaaaaaaaaaaaaaagngngngngngngngngngngngngggg eteeeeeeeeeeeeee ic flux xxxxxxxxxxxxx innnnnnn iiiiiiiiiiiiit will be greaaaaaaaaaaaaaaatttttetttttttttt rrrrrrrrrrrrrrr aaanaaaaaaaa d acaacacacacacacacacacacacaaca ccccccocccccccccc rding   
to Faraday’s Law, thththththththththththththththeeeeeeeeeeeeeee iniiiniiinnininininininduddududduddduddududdudduceccceccecececececcecec d ddddddddddddddd emeee f anddddddddddddddd hehhhhhhhhhhhhhhh nce the induuuuuuuuuuuuuuceeeeeeeeeeeeeeedddd current will  
be bigger.     

With magnetic field, XY will generate a magnetic force (Flememememmemmemememmemmmmmming'ggggggg ssssssssssssssss LLLLLeLLLLLLLL ft Hand Rule
acting in the opposite direction. So it will slide slower.    
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1. Which of the following pairs of physical quantities have the same unit?

A weight and mass B force and acceleration due to gravity

C moment and torque D terminal velocity and acceleration

2. Fig. 2.1 shows part of the vernier scale on a pair of vernier calipers when no object was placed 
between the jaws. Fig.2.2 shows the same vernier calipers when the diameter of a rod was 
measured.  

Which is the correct reading of the diameter of the rod?

A 3.35 cm B 3.27 cm

C 3.28 cm D 3.29 cm

3. When a stone is dropped on Earth, it accelerates constantly at about 10 m/s2. When the same 
stone drops on Mars, it accelerates constantly at about 2.0 m/s2. Which graph best describes the 
rock motion?  

3 4

0 105

0 1

0 105

Fig. 2.1 Fig. 2.2

velocity / ms-1

time / s

A

Earth

Mars

Earth

Mars

Mars

Earth
Earth

Mars

velocity / ms-1

time / s

C

velocity / ms-1

time / s

B

velocity / ms-1

time / s

D
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4. A car of mass 700 kg is capable of exerting a maximum engine force of 5000 N. When travelling 
along a typical road, it has a maximum acceleration of 5.0 m/s2. What is the total resistive force 
acting on the car?

A 36   N  B 1500 N

C 3500   N D 5000 N

5. The diagram below shows a wooden block initially at rest on a smooth horizontal surface. A
pulling force F acting on the wooden block varies as shown in the graph. 

                                             
Which graph best describes the motion of the wooden block?

A B 

C D 

F / N

t / s

10.0

0

F

v /ms-1

t /s

v /ms-1

t /s

v /ms-1

t /s

v /ms-1

t /s
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6. Two forces of 30 N act simultaneously on a body. Which of the following would produce the 
smallest resultant force?

A B 

C D 

  

7. The diagram below shows the position of the centre of gravity of an object made of different 
material. 

Which of the following statements about the object is not correct? 

A The weight of the object acts through the centre of gravity. 

B The spoon can be balanced by placing a knife edge at the centre of gravity.

C The mass of part S of the spoon is more than that of part T. 

D The mass part S of the spoon is equal to that of part T. 

  
8. The diagram below shows a uniform metre ruler with a weight of 10 N, under the action of a

vertical force of 30.0 N. 

At what mark must a fulcrum be placed to hold the ruler in equilibrium? 

A 12.5 cm B 16.7 cm

C 25.0 cm D 37.5 cm

Centre of gravity 

S T

30 N

30 N

0 cm 100 cm

30.0 N

30 N
30 N

30 N

30 N 30 N 30 N
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9. A flat lamina is freely suspended from point P.
The weight of the lamina is 4.0 N and the centre of mass is at Q.

What is the moment due to the weight of lamina that will cause the lamina to swing?  

A 0 N m B 1.2 N m 

C 1.6 N m D 2.0 N m 

10. An object of mass 4.0 kg with a length of 3.0 m, width of 0.50 m and height of 1.0 m is placed on 
a table as shown in the diagram below.

What is the pressure exerted by this object on the table?

A 0.33  Pa B 2.7 Pa  

C 1.3 Pa  D 27 Pa  

11. Which of the following incorrectly shows the thermometric property of the thermometer?

Thermometer Thermometric property

A Mercury-in-glass thermometer Volume of a fixed mass of liquid varies with 
temperature. 

B Thermocouple Electromotive force between two junctions at 
different temperature varies with the temperature
difference across the junctions.

C Constant-volume gas thermometer Volume of a fixed mass of gas varies with 
temperature. 

D Resistance thermometer Resistance of a piece of conducting wire varies 
with temperature. 

PC = 0.50 m

PQ = 0.40 m

QC = 0.30 m

P

CQ
lamina

0.50 m

1.0 m

3.0 m Table
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12. Illuminated smoke particles, suspended in air, are viewed under a microscope. They are seen to 
move randomly. Which of the following best describes the movement of the smoke particles?

A The smoke particles are moving due to the energy gained from the illuminated light.

B The smoke particles are moving about due to convection currents.

C The smoke particles are bombarded continuously by the air molecules.

D The smoke particles are moving due to bombardment by other smoke particles.  

13. An ice cube is placed in a beaker of water at the top of the surface. Which figure below best 
shows the convection currents form in the water?
A B 

C D 

14. Which of the following in the table correctly shows examples of transverse and longitudinal 
waves?

Transverse Longitudinal 

A Gamma-rays Sound

B Infra-red Water waves

C Radio Light

D Sound X-rays

 
ice

 
ice

 
ice

 
ice
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15. Which of the following statement(s) about electromagnetic waves is/are correct?

I All electromagnetic waves travel at 3.0x108 m/s in vacuum. 

II All electromagnetic waves travel faster in air than in water.

III All electromagnetic waves have magnetic field around them.

A II only B I and II only

C II and III only  D I, II and III

16. The diagram below shows oscilloscope trace of sound picked up by the microphone.
The Y-gain is set at 2 V per division and the time base is set at 50 ms per division.

What is the frequency of the sound?

A 0.040 Hz B 0.13 Hz

C 5.0 Hz D 10 Hz

17. Two notes of different pitch but the same loudness are played on a musical instrument.
The two sound waves produced will have 

A same frequency and different speed. B different frequency and different speed. 

C different frequency and same speed. D different speed and same amplitude. 

18. Which of the following is the approximate range of audible frequency for human?

A 1 Hz to 20 Hz B 20 Hz to 20 kHz

C 20 kHz to 200 kHz D 1000 kHz to 20 000 kHz

1 division

1 division
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19. The graph below shows the displacement of particles on the wave against position. Which 
particle has the highest speed? 
  

20. A ray of light travels from air into glass as shown below.

Given that the refractive index of air is 1.00, what is the refractive index of glass?

A 1.21 B 1.34

C 1.53 D 1.70

21. The diagram below shows a convex lens used to produce an image of an object O when it is 
placed at X.

What of the following best described the image produced by object O? 

A real and diminished B real and magnified

C virtual and diminished D real and same size as object

displacement / m 

position / m A 

B 

C D 

F2F 2FF
X

O

48

26

glass

air
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22. The diagram below shows water waves travelling from region B to region A.

Which of the following statements is true? 

A The frequency of the waves in region A is smaller than in region B. 

B The direction of the waves has changed because of the change in speed.

C Region B is deeper than region A. 

D The speed of the waves in region A is slower than in region B. 

23. A positively charged oil drop stays stationary between two charged metal plates X and Y as 
shown in the diagram. 

What happen if the potential of plate Y is increased?

A The oil drop will remain stationary. B The oil drop will move downwards.

C The oil drop will move upwards. D The oil drop will move in circular motion.

24. A lightning strike was discharged in 1.2 x 10-4 s with a charge of 700 C that travels from the 
cloud to a building. 

What is the number of electrons that travels from the cloud to the building? 
(Each electron carries 1.6 x 10-19 C)        

A 4.1 x 106 B 6.3 x 1018

C 4.4 x 1021 D 2.7 x 1025

X

 

Y

Positively charged oil drop

A

B
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25. A current of 2.0 A passes through a cell of e.m.f 6.0 V. 
What is the electrical energy supplied by the cell in 3.0 s?

A 1.0 J B 4.0 J

C 9.0 J D 36 J

26. Three 4.0 resistors are connected as shown below.  Which of the following connections gives 
the lowest effective resistance?

27. Two identical light bulbs and three switches S1, S2, and S3 are connected together to a battery 
in

the circuit shown below. 

To connect the two bulbs together in parallel, which switch/es should be closed?

A S1 B S1 ,S2

C S2 D S2, S3

4 4 4

4

4
4

4 4

4

4

4

4

A

B

C

D

S1

S2

S3
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28. A piece of wire X that is made of a certain material has a resistance of 16
resistance of another piece of wire Y of the same material with half the diameter and twice the 
length of wire X? 

A 2.0 B 12
C 32 D 128

29. The diagram shows two resistors connected in series to a cell with wires of negligible resistance.  
The ends of the cell and resistors are marked P, Q, R, S, T and U correspondingly.

Which of the following graphs correctly shows how the potential, V, vary in the regions 
PQRSTU? 
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30. The diagram below shows an electrical circuit consisting of an LDR, a fixed resistor and two 
identical light bulbs connected to a power supply. 

What will happen to the brightness of bulb X and Y when the light incident on the LDR 
decreases? 

Bulb X Bulb Y

A brighter dimmer

B brighter brighter

C dimmer brighter

D dimmer same

31. A thermistor is connected in series with a 72 resistor across a constant 6.0 V power supply. 
When the temperature of the thermistor is 30 C, the potential difference across it is 2.0 V.

What is the resistance of the thermistor at 30 C? 

A 28 B 36
C 108 D 148

32. Four 200 W lamps and two 120 W fans are switched on for 8 hours.

What is the total cost if the energy consumption is 15 cents per kWh? 

A $ 0.15 B $ 1.25
C $ 3.84 D $ 12.48

X

Y

+

_
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33. Two identical lamp each is labelled 230 V, 100 W are connected to a 230 V mains supply in 
series.

What is the current flowing through each lamp?

A 0.22 A B 0.43 A 
C 0.87 A D 2.3 A

34. The diagram below shows a bar magnet. 

Which of the following best represents the orientation of the compass at P if the magnetic field of 
the Earth is neglected?

35. An electron enters a region with a magnetic field. It is deflected upwards as shown in the 
diagram below.

What is the direction of the magnetic field in the region?

A into the plane of paper B out of the plane of paper
C upwards D downwards

A B C D

S 

N 

S 

N S 

N 

S 

N 

S

N

x
P

magnetic field
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36. A small coil is connected to a galvanometer as shown below. 

When the magnet is allowed to move towards the coil, the current flows

A momentarily from X to Y B continuously from X to Y
C momentarily from Y to X D continuously from Y to X

37. Each of the diagrams below is a cross-section through two parallel current-carrying conductors. 
Which diagram correctly shows the magnetic field pattern formed by the currents in the two 
conductors?

38. The diagram below shows an induced current flowing through a conductor while it is moving 
between two magnets. Which arrow indicates the direction of movement of the conductor?

NS
 

X Y

A B

C D

N S 

A

B

C

D
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39. In the primary coil of a transformer, the current flowing through it is 2.5 A. The turn ratio of the 
transformer is 2.0 and the voltage in the secondary coil is given to be 100 V. 
What is the power in the secondary coil if this is an ideal transformer?

A 50 W B 125 W
C 250 W D 500 W

40. A cathode-ray oscilloscope (c.r.o.) is connected to a supply of amplitude 4.0 V and frequency 
25 Hz. The time-base on the horizontal axis is set at 10 ms per division and the Y-gain on the 
vertical axis is set at 1.0 V per division.

Which of the following traces is obtained from the supply?  
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Section A 
Answer all the questions in this section. 

1. Fig. 1.1 shows a light bulb of weight 15.0 N suspended at rest by two wires X and Y from 
the ceiling in a radio studio.

Use an appropriate scale vector diagram to determine the magnitude of the tension of 
wire X and tension of wire Y.

[3] 

light bulb

15.0 N

Fig. 1.1

X Y 
4252  
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2. Fig. 2.1 shows an object of mass 500 g moving up a rough inclined plane. The object 
moves from A with an initial velocity of 9.00 m/s up the inclined plane to B and comes to a 
rest in 1.2 s. The horizontal distance between point A and B is 3.9 m.

                                                               

                        

  

(a) Calculate the distance AB along the inclined plane. [1]

(b) Calculate the

(i) gain in gravitational potential energy of object at B. [2]

(ii) loss in kinetic energy as it travels from A to B. [1]

(c) Suggest why the gain in gravitational potential energy is not equal in magnitude as
the loss in kinetic energy of the object when moving the distance AB.

[1]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

 3.9 m

Fig. 2.1
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3. (a) Fig 3.1 shows a stone drop at a certain height freely from rest near the surface of 
Earth. (Neglecting air resistance)

On the axes given in Fig. 3.2, sketch the

(i) graph of the gravitational potential energy, label it as P, of the stone against 
time, t, just before it hits the ground.                                                    

[1]

(ii) graph of the kinetic energy, label it as K, of the stone against time, t, just before 
it hits the ground.                           

[1]

The graphs drawn should clearly show the relationship between them.                           
[no numerical value is required for the graphs]                            

(b) Fig. 3.3 shows a person hitting a billiard ball X on a smooth table. The billiard ball X
will move straight and hit another ball Y at a velocity v m/s and come to a stop 
instantaneously while the ball Y will move forward at a certain velocity.

Given that the mass of the ball X is larger than ball Y, state and explain if the velocity 
of ball Y be greater than, equal or less than v m/s.

[2] 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

 surface of the Earth
 

direction of travel of the rockstone

Fig. 3.1

Energy/ J 

t /s 0 Fig. 3.2

Fig. 3.3
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4 (a) Fig. 4.1 shows a simplified form of the hydraulic press, also known as a force 
multiplier. The small piston has a cross-sectional area of 30.0 cm2 and the large 
piston has a cross-sectional area of 0.15 m2. An applied force, 4.0 N, is acting on the 
small piston to maintain the position of the load shown. 

(Neglect the weight of the pistons and the hydrostatic pressure variation.)
 

(i) Calculate the weight of the load. [2]

(ii) State, if any, to the motion of the large piston is the cross-sectional area of
large piston is increased while the weight is still as what is calculated in (i).

[1]

_______________________________________________________________

(iii) Suggest why the hydraulic press will not function well if the fluid is changed into 
air. 

[1]

_______________________________________________________________

_______________________________________________________________

Fig. 4.1

4.0 N

load
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(b) Fig 4.2 shows the landscape of a mountain. The reading of a mercury barometer at 
the foot of the mountain is 76.0 cmHg.  

On point P of the mountain, its reading drops to 70.0 cmHg. The density of mercury 
is 13 600 kg/m3 and the density of air is 1.23 kg/m3. 

(i) Calculate the height of the mountain. [3]

(ii) Water is heated up at point P. State and explain if the water is able to boil at 
100 °C.

[2]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

 

 P

Fig. 4.2
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5. A student used the set-up as shown in Fig. 5.1 to study the pressure P and volume V of a 
fixed mass of gas inside an elastic flask A at various thermodynamic temperatures T.

Fig. 5.1

The student‘s tabulated readings of P and T are shown in Fig. 5.2 below.

T / K 293 323 337 371

P / kPa 90 85 80 78

V / cm3 40 42 45 47

Fig. 5.2

(a) Explain why the relationship between the pressure and volume of the gas is inverse 
when the temperature of the gas increases.

[2]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(b) If the elastic flask is changed into a glass flask, state and explain, in terms of the 
kinetic theory of particles, what happens to the pressure of gas when the 
temperature of the gas increases.

[3]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

elastic 
flask gas

rubber tubing
thermometer

water 

pressure 
gauge
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6. Fig. 6.1 shows a transverse wave on a rope that travels from right to left at a frequency of 
5.0 Hz. The instance shown is taken to be at time t = 0 s. Particles A, B and C are found 
on the rope as shown. The horizontal distance between particle A and B is 5.5 cm.  

(a) State what is a transverse wave. [1]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(b) In Fig. 6.1, indicate with arrow, to show the direction of the motion of the particle C at 
the next instant.  

  

[1]

 (c) (i) Calculate the period of the wave. [1]

 (ii) Calculate the speed of the wave. [1]

 

Wave direction 

Fig. 6.1

5.5 cm
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(d) Sketch on Fig. 6.2 the displacement against time graph of particle A for one 
complete oscillation.  

[2]

7 A diamond, refractive index of 2.4, has an excellent cut where it has the shape shown at
the sectional view in Fig. 7.1 with a certain percentage of the build to be the crown and 
pavilion. This cut allows light rays falling on the diamond to be reflected multiple times 
inside the diamond. A light ray is also shown emitting from the diamond at an angle 50
about the surface of the diamond. 

(a) Suggest how does the cut of diamond allow light rays to be reflected multiple times. [2]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Fig. 6.2

50  

Fig. 7.1

crown

pavillion
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 (b) (i) Calculate the critical angle of the diamond. [2]

 (ii) Calculate the angle of incidence for the light ray that emits from the diamond 
shown in Fig. 7.1. 

[2]

8. Fig.8.1 shows a negative charged metal plate X, an uncharged metal plate Y and a 
connection to earth. Plate X and Plate Y are on insulating stands. 

(a) Define electrostatic induction. [1]

___________________________________________________________________

___________________________________________________________________

(b) With the aid of the items shown in Fig. 8.1, describe clearly the steps to attain a 
positive charged plate Y.

[3]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

 

Wooden
holder stand

Fig. 8.1

Plate X Plate Y

connection to the earth
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(c) Suggest the need for the holder stand to be wooden. [1]

___________________________________________________________________

___________________________________________________________________

9. Fig. 9.1 shows a circuit with an e.m.f supply of 15.0 V. All the resistors in the circuit are 
identical with resistance of 10 . 

(a) (i) Calculate the effective resistance of the whole circuit shown in Fig. 9.1. [2]

(ii) Calculate the current supplied by the battery. [2]

(iii) Determine the potential difference between point X and Y. [2]

(b) Determine the effective resistance of the whole circuit if a wire is used to connect 
point X and Z. 

[1]

Fig. 9.1

15.0 V

  
X Y

Z
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Section B
Answer all the questions in this section.

Answer only one of the two alternative questions in Question 12.

10. Fig. 10.1 shows a space rocket being launch from a lunch pad at sea level. The space 
rocket has rocket boosters and main engines that helped the shutter to blast off from the 
Earth. It is said that a rocket must reach a breaking speed in order to escape from Earth. 
Fig. 10.2 shows information on the data about the launch. In the space after the rocket 
escapes, the rocket exhaust is propelling the rocket forward

Altitude (height) of the 
rocket at the escape 
speed just before it hit 
the outer space 
(assuming uniform 
acceleration)

825 000 m

Mass of space shuttle 22 700 kg

Breaking speed 11 000 m/s

(a) Assumptions:                                                                                                                       
1) the mass of the space rocket is the same throughout the launch.                                 
2) uniform acceleration

(i) Determine the time taken for the rocket to reach breaking speed. [2]

Fig. 10.2

 
Fig. 10.1
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(ii) Determine the vertical acceleration of the rocket. [2]

(iii) Calculate the upward thrust of the rocket. [2]

(b) “In the space after the rocket escapes, the rocket exhaust is propelling the rocket 
forward. “ Explain, using the concept of forces, what this sentence means. 

[2]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(c) In reality, during launching, the space rocket will burn solid fuel that is inside the fuel 
compartment. Once the compartment is empty, the compartment will be detached
from the main body. State how this affects the acceleration and the velocity of the 
rocket.

[2]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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11 Cappuchino is an Italian, coffee-based drink prepared with espresso (a type of coffee), 
steam milk and milk foam. To make steamed milk, hot steam is passed into the cold milk to 
heat up the milk. Fig. 11.1 shows a machine where hot steam is passed into the milk. 

Table 11.1 and 11.2 shows some of the specific heat capacities for different substances. 
You may assume that milk and water have the same specific heat capacity.

Substances Specific heat capacity / J kg -1 °C -1

Glass 837
Ice 2090
Water 4200
Steam 2010

Substance Melting 
point / °C

Specific latent heat of 
fusion / J kg -1

Boiling 
point / °C

Specific latent heat 
of vaporization 
/J kg -1

Water 0.0 3.3 x 105 100 2.26 x 106

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(a) Define the term specific heat capacity of a substance. [1]

(b) Suggest why the value of the specific latent heat of vaporisation is higher than the 
specific latent heat of fusion of water.

[1]

 

Fig. 11.1

Table 11.1

Table 11.2
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(c) 300 g of milk is poured into a 100 g of glass container. With the aid of the information 
from Table 11.1 and 11.2,

  (i) calculate the thermal energy required to warm the 300 g of milk in a 100 g of
glass container from 20 °C to 55 °C. 

[2]

  (ii) if hot steam of initial temperature 120 °C is used to warm the 300 g of milk in a 
100 g of glass container instead, calculate the minimum mass of steam 
required to heat the milk and the container from 20 °C to 55 °C. 

[2]

(d) A person suggested to use a 10.0 kW heating lamp to heat up a cup of milk as 
shown in Fig. 11.2. However, he found that this process of heating up 250 g of milk 
in the 150 g of glass container from 20 °C to 40 °C is only 5.0 % efficient.

  (i) State the main mode of thermal transfer from the heating lamp to the cup of 
milk.

[1]

___________________________________________________________________

cup of milk

Heating lamp

Fig. 11.2
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  (ii) Suggest a reason for the low efficiency. [1]

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

  (iii) Calculate the time required to warm the milk in (d) using the heating lamp. [2]

KiasuExamPaper.com 
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12. EITHER

A student builds a motor which consists of a coil ABCD, two metal rings and two magnets. 
The two ends of the coil are soldered to the two metal rings as shown in Fig. 12.1.

 

 

 

 

 

 

 

 

 

Fig. 12.1

 

(a) (i) Fig. 12. 1 shows the front view of the design of the motor. On Fig.12.1, draw 
the direction of the force acting on wire parts AB and CD when switch S is 
closed.

Fig. 12.2

[1]

  (ii) Hence, state the direction in which the motor turns when switch S is closed. [1]

___________________________________________________________________

  (iii) It is observed that due to momentum, the coil moves to the position as shown 
in Fig. 12.3. On Fig. 12.3, draw the direction of the force acting on wire parts 
AB and CD. 

 

[1]

  

     

    S 

   

                 N A 

B C 

D 

S 

Metal rings

Coil 

D.C source

Axle

 

 

Fig. 12.3
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(iv) There is a fault with the design of this motor set up by the student. Explain 
what is wrong with the set up.

[1]

_______________________________________________________________

_______________________________________________________________

(v) State a solution and explain briefly how it can help to rectify the motor’s design. [2]

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

     

 (b) Fig. 12.4 shows two towers that support a single cable of total length 20.0 km, which 
links a factory to the electrical grid. The voltage at the tower A is at 6000 V while the
voltage at the factory is at 5500 V. 

  

Fig. 12.4 

The cable used is made from aluminium which has a resistance of 3.6
1.0 km. 
Calculate the

 

  (i) power loss in the cable. [2]

  (ii) cost of the power loss for a day given that 1 kWh costs $0.15. [2]

KiasuExamPaper.com 
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 OR    

(a) Fig. 12.5 shows an experimental set-up where a copper ring is fitted loosely over an 
iron core that has been placed inside a solenoid that is connected to a D.C supply.

  

 

  (i) At the instant when the switch is closed, state what happen to the ring. [1] 

_______________________________________________________________

  (ii) Explain the observation stated in (a)(i). [3] 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

  (iii) State what will happen to the copper ring at the instant when the switch is 
closed if the current flows in the opposite direction in the coil.  

[1]

_______________________________________________________________

     

  (iv) State what will happen if the solid copper ring is now replaced with a slit copper 
ring as shown in Fig.12.6 at the instant the switch is closed.

[1] 

_______________________________________________________________

Fig. 12.5

Fig. 12.6

D.C 
supply

Soft iron coil

I
copper ring
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 (b) Fig 12.7 shows an ideal transformer connected to an a.c. input voltage of 240 V. The 
transformer has 2000 turns in Primary coil and 100 turns in Secondary coil. A current 
of 8.0 A flows in the secondary coil. 

 

 

 

 

 

 

 

Fig. 12.7 

 

 (i) State what is meant by an ideal transformer. [1]

_______________________________________________________________

_______________________________________________________________

 

 (ii) Calculate the output voltage and input current. [2]

 

 (iii) It is recommended to have laminated iron sheets instead of iron core. Suggest 
a reason why is this so.

[1]

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

 

END OF PAPER

Input source (a.c.) 

240 V     

Output  
terminal 

Primary 
coil 

Secondary 
coil 

KiasuExamPaper.com 
799



KiasuExamPaper.com 
800



Answers to Sec 4 Prelim 2 2017 (NCHS)

MC
Q 1. C 11. C 21. A 31. B

2. C 12. C 22. B 32. B
3. D 13. D 23. C 33. A
4. B 14. A 24. C 34. C
5. D 15. D 25. D 35. B
6. A 16. C 26. D 36. A
7. D 17. C 27. B 37. C
8. A 18. B 28. D 38. B
9. A 19. A 29 C 39. B
10. D 20. D 30. A 40. D

1. (a)

2 (a) Distance AB along the inclined plane = 0.5 x 9.0 x 1.2 = 5.4m B1

KiasuExamPaper.com

8. A 18. B 28. D 38. B
9. A 19. A 29 C 393939393939. B
10. D 20. D 30. A 4444440. D
a)
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(b)(i) 5.4 2= vertical distance – 3.92

Vertical distance = 3.735 m
Gain in G.P.E = 0.5 x 10 x 3.735 =18.67 J =18.7 J

M1

A1
(ii) Loss in K.E = 0.5 x 0.5 x (9.0)2 = 20.25 J = 20.3 J A1

(c) Loss in K.E is the sum of the gain in GPE and work done against 
friction

A1

3 (a)

Shape 

1

Inverse 
proportio
nal 1

. (b) Velocity of ball Y is higher.
Conservation of energy, T.E changed in X is equal to T.E changed 
in Y.
Given no change in GPE, change in K.E of X is equal to change in 
K.E of Y.
½ mx v2 = ½ my v
Since a larger mx than my, v will be greater than v
Wrong concept
RESULTANT FORCE = m X a
a higher, v higher.

[1]

[1]

4 (a)(i) force
area

Pressure

F on load = F applied x ( A applied / A on load )
F on load = 4.0 x (0.15 x [30 / 10 000]

= 200 N

M1
A1

(ii) It will move upwards.
Answers not accepted

It move lesser / move more
Motion that direction is not stated

B1

(iii) Air can be compressed and the pressure exerted at a piston will 
not be transmitted to the other piston. 
or
Additional work done against compressing the air.

Wrong concept
Force exerted will not be accepted. The correct concept is the 

A1
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b) Velocity of ball Y is higher.
Conservation of energyy,, T.E changed inin XX is equal to T.E changed
in Y.
Given no change in GPEPE,, chchc anngege iinn K.K.EE of X is equal to change in
K.E of Y.
½ mx v2 = ½ my v
Since a larger mx thanan mmyy, v wiilll be greater than v
Wrongg concncn epe t
RESULTLTANANT FOFORCRCEEE == m X a
a higher, v hih ghgheer.r.

a)(i) foforcrce
area

Presese susurere

F on loadd === F applied x ( A applied / A on load )
F on load = 4.0 x (0.15 x [30 / 10 000]

= 200 N
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pressure is consistently transmitted through throughout a 
incompressible fluid.

(b)(i) 76-70 = 6.0 cm Hg
Pressure difference in Pa = 0.06 x 10 x 13600 = 8160Pa

8160 = 1.23 x 10 x h
Height = 663.4 m = 663 m (3sf)

C1
C1 
A1

(ii) No.

Atmospheric pressure is lower than at sea level and at lower 
atmospheric pressure boiling point will be lower.
Alternatively, students can explain that latent heat is lesser as there 
is lesser atmospheric pressure acting on the surface of the liquid.

B1
B1

5. (a) As the temperature increases, the pressure will increase.
However, as the flask is able to expand, the volume of the flask 
will increase, thus allow the drop in the pressure,

B1
B1

(b) As the temperature of the gas increases, the average speed of the 
molecules will increase, there will be an increase in the force 
exerted per unit area of the surface of the flask, as P = F / A, the 
pressure per unit area will increase.

B1
B1
B1

6 (a) A transverse wave oscillates perpendicular to the direction of wave 
travel .OR

It is a wave in which particles in the medium travel perpendicular to 
the direction of wave motion.

M1

(b) Down A1

(c)(i) F = 1 / T

5.0 = 1 / T , T = 0.20 s A1

(c)(ii) V= 5.0 x 0.22 = 1.1 m s-1 or  110 cm/s A1

(c) (ii) Sine wave starting from origin position.

Period 0.20 s for one complete oscillation.

B1

B1
7 (a) The cut allows the angle of incidence in the diamond to be 

greater than the critical angle thus allowing the light to experience 
total internal reflection multiple times.

B1
B1

(b)(i) Sin c = 1 / 2.4
C = 24.6 o

KiasuExamPaper.com

V= 5.0 x 0.22 = 1.1 m s-1 or  110 cm/s

Alternatively, students can explain that latent heat is lesser as there
is lesser atmospheric pressure acting on the surface ooooooffffff ththththththe liquid.

a) As the temperature increases, the pressure will l llll increase.
However, as the flask is able to expand, the vovovovovoolulululululumemememememe oooooof the flask
will increase, thus allow the drop in the presssssssssssurururururure,e,e,e,e,e,

b) As the temperature of the gas increases,,,,,,  ththththththththhhthhthththhhthhhhhhhhhhhhhhhhhhthhhhhthhhhhhhhhhhhhhhhhhhhhhhhttttthhhhhhhhhhhhtthhtheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee aaaaaaaaavaavavavvavavavavaavaaaavavavavaaaaaavavaaaaavvavvvaaavavvvaaaaaaaaavvvaaaaaaavvvaaavvaaaaavavaaaaaaaaaaaaaaaavaaavvvvvva eeeeeeerererereeerereeeeeeeeeeeeeeeeee agee e e e e spspspspspspeed of the
molecules will increase, there willll bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee anananananananaanananananaaaanananannananananananaanaaaananaanaanaanaaanananananananananaaanananaanannanananananannnanananannannnaaanannnaannaanannnnanaannannnnanaannnaannannnnaannaanaa iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiincncnnncncncncncncncnccncccncncncnnnncncncncccnnnnncncncnnncncncncncnnncncnnnncnncncncncnnncnncnnnncncncncnnnnnncnccnnncncnncccnncncccncncnccncncncccncnnnccccnncccccnncccccccnncccncccccncnccccnncrererererererrrrr asaaaaa e e e inininininin tttttthhhhheh force
exerted per unit area of the surface ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooofffffffffffffffffffffffff ffffff ffffffff fff f fff f ffffffff fffff f ffffffffffff fffffff fff ththhththththththththhththtththththththththhhthhhhhhththhhthththhthhthhhththththhhthhhthththththhhhthhthhhththhhhhththhhthhhhhththhthththtttthtttththttthttttthththhhthhththhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee fffffffflflffffffffffflflffflffffffffffffffffffflflffffffffffffffffffffflfflflflflflflflflflffff aaaaaaaaasaaaaaaaa k,kkkkk aaaaaas P ====== F F FFFF / A, the 
pressure per unit area will increase.

a) A transverse wave oscillates perpendicululara  to thhhhhhe e e e e e dddddid rection of wave
travel .OR

It is a waw ve in which paartrticicleles inn tthehee mmededium travel perpendicular to
the direction of wave momotitionon.

b) Down

c)(i) F = 1 / TT

5.0 0 == 11 / / T T ,, T T == 0.0 20 s

c)(ii)
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(ii) sin i / sin r = 1/2.4
sin i / 40 = 1/2.4
Angle of incidence = 15.5 o

M1

A1

8 (a) Electrostatic Induction is a process of causing charges to move 
in conductors without contact between the conductor and the 
charging body.

B1

(b) 1) Place plate X close to plate Y.
2) connect the contact of the wire that link to Earth to plate Y
3) remove the connect of the contact of the wire from plate Y.
4) move plate X away from Y

B1
B1
B1

(c) Stand needs to be wooden so that charges will not flow away or to 
the plate

B1

9 (a) (i) Effective resistance = (1/30 + 1/10)-1 + 10 
= 17.5

M1
A1

(ii) V = R I 
15.0 = 17.5 x I
I = 0.85714 = 0.857 A 

M1
A1

(iii) Potential method
Potential at Z = .. × 15.0 = 8.5714  
Potential across XY= × (15.0 8.5714) +  8.5714 = 12.857
= 12.9 V (note that potential at Y = 0 V)

Current divider method 
I30 = .. × 0.85714 = 0.21429 = 0.214 A
V = R I

X
= 10.0 X 0.21429 = 2.1429V
Potential at X is 15.0 - 2.1429 = 12.857 V = 12.9 V.
As potential at Y is 0 V, hence potential difference between X and Y
= 12.9 - 0.0 = 12.9 V

M1

A1

(b) Effective resistance = (1/10 + 1/10)-1 + 10 
= 15.0

A1

Section B (30 marks)

Qn. Answer Remarks
10 (a)(i) >Distance under v-t =  0.5 x 11000 x t

825 000 = 0.5 x 11000 x t
>t = 150 s
or s=[(u+v)/2]t
825 000 =[(0 + 11 000)/2]t

M1

A1 

KiasuExamPaper.com

) g y
the plate

a) (i) Effective resistance = (1/30 + 1/10)-1 + 10 
= 17.5

ii) V = R I
15.0 = 17.5 x I
I = 0.85714 = 0.857 A 

iii) Potential method
Potential at Z = .. × 15.0 = 8.5714
Potential across XY= ×× (1515.00 8.5771414)) ++ 8.5714 = 12.857
= 12.9 V (note that potenentitialal aat Y Y == 0 0 V)V)

Current divider methodod 
I30 = .. × 0.85714 = 0= 0..212142299 = 0.214 A
V = R II

X
= 10.0 XX 0.212142429 9 == 2.2 1429V
Pootetentntiaiall atat XX iis s 151 .0 - 2.1429 = 12.857 V = 12.9 V.
As popotetentntiaiall ata  Y is 0 V, hence potential difference between X and Y
= 12.99 - 000.00 = 12.9 V

b) Effective resistance = (1/10 + 1/10)-1 + 10 
= 15 0
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t= 150 s
or Fd=KE + GPE = ½mv2 + mgh
F=[0.5 x 22 700 x 11 000 x 11 000 + 22 700 x 10 x 825 000] / 825 000
F =15.60625 x 1011/  825 000 = 1 891 666.667
a = F/m = 1 891 666.667 / 22 700 = 83.333
t = (v – u) / a  = (11 000 – 0 ) / 83.33 = 132 s

(ii) a = (v-u) / t
= (11 000 – 0 ) / 150
= 73.3 m/s

M1
A1 
(allow ecf)

(iii) Resultant force = m a
Upward thrust – W = ma
Upward thrust = W + mA
                        = (22 700 x10) + (22700 x 73.3)
                        = 1890910 N
                        = 1.89 x 10 6 N 

M1
A1 
(allow ecf)

(b) >The rocket is exerting a force on the rocket exhaust in a backward direction.
From Newton’s third law, the exhaust gases is exerting a force on the rocket in 
the forward direction.
>In space with no resistive force, the force of exhaust gases on the rocket is 
the net force which causes acceleration in the forward direction in accordance 
to Newton’s second law.
Note: No marks are given when using N1L to explain as it is not answering the 
question.

B1

B1 

(c) Assuming the breakup of the fuel compartment is in space which has no air 
resistance and the main engine thrust remains constant, the total mass of the 
rocket decreases and from N2L, F=ma, the acceleration will increases and 
consequently its velocity as a=(v-u)/t 
OR 

Assuming the breakup of the fuel compartment is in space which has no air 
resistance and there is no more fuel in the rocket, the engine thrust becomes 
zero and from N2L, acceleration becomes zero and the velocity of the rocket 
remains constant. 
OR
Assuming the breakup of the fuel compartment is in the atmosphere which has 
air resistance. When there is no more fuel in the rocker, the engine thrust 
becomes zero and from N2L, acceleration and velocity decreases due to the 
net opposing force of its weight and air resistance.

B1

B1 

11(a) Specific heat capacity is the amount of thermal energy required to raise the 
temperature of 1K per unit mass of an object.

B1

(b) Specific latent heat of vaporisation is higher than the specific latent heat of 
fusion of water because for water to change state to gas, it requires more 
energy per unit mass as the distance between each molecule is much 
further from water to gas than from solid to water.

B1 

I(i) Thermal energy gained = mc (milk ) + mc (glass )
                                      =
                                      = 35 [ (0.3)(4200) + 0.1 x837]
                                      = 47029.5 J
                                      = 47.0 kJ

M1

A1
(ii) mc °C to 100 °C )+ m lv + mc (water 100 °C to 55 °C ) = 

T.E gained by the milk  and glass 
m (2010 x 20 + 2.26 x 10 6 + 4200 x 45 ) = 47029.5 J

mass of steam = 0.0189 kg

M1

A1
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                       = 1890910 N
                       = 1.89 x 10 6 N 

>The rocket is exerting a force on the rocket exhaust in a backkkkkkwwwawawaw rdddddd ddddddirection.
From Newton’s third law, the exhaust gases is exerting a ffffffororororororcececececece oooooonnnnnn tthththththe rocket in 
the forward direction.
>In space with no resistive force, the force of exhaust gagagagagagagaseseseseseseseseeeeeesessssss oooonoo  thehehehehehe rrrrrrocococococockekekekekekett is 
the net force which causes acceleration in the forwawawawawawaaaaaaaaaaaaaaaarrdrdrdrdrdrddrddrddddrdrdrdrdddrddrdddrdrddddrdrdrdddrdrdrdrdrdrdrdrddddddddrdrddrdddrdrddrddrdrddrdrddrdrdrrrrrrrrrdrrdddddd ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddiriririririririririririrrrririririrriririririririririrririirrrrrirrirrirrrrrirrriririrrrirrrrrrriiirirrriiriirrrrrrreeececececececececccecececceecceeeeeececcceeeeeeeee tititititititttttttttt on innnnnn aaca cordance 
to Newton’s second law.
Note: No marks are given when using N1L to eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeexpxpxpxpxpxpxppxpxpxpxpxpxpxpxpxpxpxpxpxppppxpxpxppxpxpxppxppxppxpxppxpxppxpxpxpxppxpxxpxxppxxxxpxpxpxxxpxpppxxpxpxpxxxxxppxpxxxxpxxpxxpxpxpxppxxpxpxxpxppxpxxppxppxpppppxxxppppxpxpxpxxpxxppxpxpxxpxxxxxppppxxxxxpxpxppxxxxxxpppppppppppppppplalalaaaaaaaaalalalalaaaaalalaaaaaalaaalaaaaalalaaaaaaaaaalalalalaalaaalalalalalaalaaaaaaaaaaaaaaaaaaaaainininninnnininnnninnininnnininininninnnnninnnnninnnninnnnnninninnninininnnninninnnninniiiininnnnnnnnininnnnninnnininnnnnnnnnnnnnnnnnnnnnnnnnnniin aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaas ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssssssssssssssssssssssssssssssss iiiititiiiitititiiitittiiiiiiiiiiiiiitiiiiitttititititititititititttitittt iiiiiiiiiiiisssssssssssss nonononononotttttt ananananananswswswswswswererererereriiiiini g the 
question.
Assuming the breakup of the fufuel compartment is in space wwwwwwhhihihihihiccchc hhhhasasasasasas no air 
resistance and the main engine thrust remains cocc nstant, thheeeee e tototototototal mass of the 
rocket decreases and from N2L, F=ma, the acceleeraration willllllllllll inininininincreases and
consequently its velocity as a=((vv--u)/t/t 
OR 

Assuming thee breakup of the fuuelel ccomompaartrtmementnt iiss ini  space which has no air 
resistance and there is no moree fuuel iinn ththhe e rorockcket, the engine thrust becomes
zero and from N2L, acceleratiionon bbececomomo eses zzerere o and the velocity of the rocket 
remains constant. 
ORO
Assuming the bbrereakkupp oof f ththee fufuelel compartment is in the atmosphere which has 
air resistance. WhW enen ttheherere iis s no more fuel in the rocker, the engine thrust 
becomes zezeeroroo aandnd ffroom m N2N2L, acceleration and velocity decreases due to the 
net opposisis ngng ffororcee oof f itits weight and air resistance.

Specific heat t cacapacity is the amount of thermal energy required to raise the
temperature of 1K per unit mass of an object.
Specific latent heat of vaporisation is higher than the specific latent heat of
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                           = 18.9 g
(d) (i) Thermal radiation. B1

(ii) Thermal energy from the heating lamp will be transferred to the surrounding 
air as well hence it explains the low efficiency of this method.

B1

(iii) E = P x t

5% efficiency
0.05 x(P x t )= mc (milk ) + mc (glass)
0.05 x 10 000 x t = 0.25 x 4200 x 20 + 0.15 x 837 x 20 
t = 47 s

M1

A1
Either

12  (a) (i) Use ruler to draw arrow to indicate AB up and CD down B1
(ii) Clockwise direction B1

(iii) Use ruler to draw arrow to indicate AB up and CD down B1
(iv) The rectangular coil will only swing in a clockwise manner and turn 

anticlockwise after passing through the vertical position. It will oscillate about 
the vertical position.
(not the question is about the fault and not what should be done)

B1

(v) The ends of coil ABCD should be connected to a split ring commutator.
Each half of the commutator presses against a carbon brush in good 
contact. 
The commutator reverses the direction of the current in the coil every 
half a revolution whenever the split ring changes contact from one 
carbon brush to the other brush.

B1

B1 

(b) (i) Resistance of the wire = 1000 x 3.6 = 3600
Power loss = p.d. 2 / R

=5002/ 3600  
=69.4 W 

Note that the power loss is related to the drop in potential across the length of 
wire. In other words, the difference in potential between the 2 points.

M1
A1 

(ii) . ×  0.15 x 24 
= $ 0.249
=  $ 0.25

M1
A1 

OR
(i) The copper ring will jump upwards B1
(ii) At the instant when the switch is closed, current starts to flow through the 

solenoid, causing a magnetic field to be build up in the solenoid forming a 
North pole adjacent to the copper ring. 
During the building up of magnetism in the solenoid, an increase in the rate of 
change of magnetic flux linkage occurs thus inducing an electromotive force 
(e.m.f.) in the copper ring according to Faraday’s law.
According to Lenz’s Law, as the copper ring has a closed loop, an induced 
current will flow to form a North pole in the lower half of the copper ring to 
oppose the change in magnetic flux in it. Thus the copper ring is repelled and 
moves upwards. 

Note that copper is not a magnetic object but a good electrical conductor.

B1

B1 

B1 

(iii) The copper ring will still do the same as (i)
(note that this time a South pole is formed at the lower half o the copper ring to 
oppose the South pole formed in the solenoid nearer to the copper ring)

B1

(iv) It will not move from this position or there is no change from its rest position. B1

KiasuExamPaper.com

(ii) Clockwise direction
iii) Use ruler to draw arrow to indicate AB up and CD down
iv) The rectangular coil will only swing in a clockwise manner and tutututututurn 

anticlockwise after passing through the vertical position. It willll ososososososcicicicicicillllllllllllatatatatatate about 
the vertical position.
(not the question is about the fault and not what shouldddddd bbbbbbe e eeee dodododododonnnnnen )

v) The ends of coil ABCD should be connected to a spliiiiiitttt t t t tttt t ririririririr ngngngngngngngngngngngggnngngnggngnggngngggnggngnggggnggggngngggngggnggngngggggnggnggggnnngnggggngnnnnnnnggg ccccccommumumumumumuttttttatatatatatatoooooor.
Each half of the commutator presses against a cacacacaaaaaaaaaaaaaaarrrbrbrbrbrbrbrbrbrbrbrbrbrbbbbrbrbrbrbbbbrbrbbrbrbrbrbrbbrbbrbrbrbrbrbrbbbbrbbbrbrbrbbbbrbrbbbbbbbrbrbrbrbrbrbrbbrrbbbbrbbrrrrbbrrrrbrrrrbrbrrbbrrrbrbbbrrrbbrrr ononooonononononononononoonoonnonononononooononooonononnnonononnonononoonoononnnonononooonnnononononoooononononnononononononooonnonnonnoonnonnnonononnonononooonnnnnnoonnoonononnoonoooonononoooonnnnooonnoooo bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbruuuuuuuussssh innnnnn ggggggooooooooooooddd
contact. 
The commutator reverses the direction of ttttttthehehehehhhehehehehehhhehheeheeehehehhheeeehehhhheheheehehehehehehhehhheheeeeheheeheheeeeeheeeeehheheeeehheheeeeeheeeeeeeeheheehhhheeeeeeeee ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccururururururururuuruururuururururururururururuurururrurururrrrurrururrururrrurrururrrururrururrurrurruururrruururrruuururuuuuuuuuuuuuuuuuuuuurrrererererererererererererereererererereerererererererererererereererererererererererereeererrerereerererererereerrrerrrererrrererererrrererreerrreererreerreeeereereeeerrereeeeerreeerreeeeerrreer nnnnnnnttntntntnttntnnnnnntnnnnnnntnnnnnnntnnnnnnnnnnnntnntnnntntntnntntntnnnnntntntnntntnntntnntt ininnniiinin thehehehehehe coioiiillllll eveveveveveveeery 
half a revolution whenever the split ring changeeeeeeessssssssssssssssssssssssss ss cccccccccocccccc ntacacacacacact ffffrff ommmmmm oooooonnnnnen  
carbon brush to the other brrusu h.

Resistance of the wire = 1000 x 3.6 = 3600
Power loss = p.d. 2 / R

=5002/ 3600
==69.4 W 

Note that the power loss is relaatetedd toto tthehee ddroropp in potential across the length of 
wire. In other words, the differrenencecee in popotetentnttiaiaal between the 2 points.. × 0.15 x 224 4
= $ 0.249
= $ 0.25

The copperer rrininggg wiilll jjumu p upwards
At the instantnt wwhehenn the switch is closed, current starts to flow through the 
solenoid, caussining a magnetic field to be build up in the solenoid forming a 
North pole adjacent to the copper ring.
During the building up of magnetism in the solenoid an increase in the rate of
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(as it is impossible to have an induced current flowing across the broken ring 
to form a magnetic pole)

(b) (i) In an ideal transformer, there will be no power loss between the primary and 
the secondary coil

B1

(ii). 2000 / 100 = 240 / output voltage 
Output voltage = 12 V

8.0 x 12 V = 240 x I 
I = 0.40 A

A1

A1 

(iii) To reduce formation of eddy currents so that there will be minimum power lose 
due to eddy current…. 
(note: there is no way to prevent formation of eddy currents in the soft iron 
core)

B1

KiasuExamPaper.com

core)

 
807



KiasuExamPaper.com 
808



KiasuExamPaper.com 
809



KiasuExamPaper.com 
810



KiasuExamPaper.com 
811



KiasuExamPaper.com 
812



KiasuExamPaper.com 
813



KiasuExamPaper.com 
814



KiasuExamPaper.com 
815



KiasuExamPaper.com 
816



KiasuExamPaper.com 
817



KiasuExamPaper.com 
818



KiasuExamPaper.com 
819



KiasuExamPaper.com 
820



KiasuExamPaper.com 
821



KiasuExamPaper.com 
822



KiasuExamPaper.com 
823



KiasuExamPaper.com 
824



KiasuExamPaper.com 
825



KiasuExamPaper.com 
826



KiasuExamPaper.com 
827



KiasuExamPaper.com 
828



KiasuExamPaper.com 
829



KiasuExamPaper.com 
830



KiasuExamPaper.com 
831



KiasuExamPaper.com 
832



KiasuExamPaper.com 
833



KiasuExamPaper.com 
834



KiasuExamPaper.com 
835



KiasuExamPaper.com 
836



KiasuExamPaper.com 
837



KiasuExamPaper.com 
838



KiasuExamPaper.com 
839



KiasuExamPaper.com 
840



KiasuExamPaper.com 
841



KiasuExamPaper.com 
842



KiasuExamPaper.com 
843



KiasuExamPaper.com 
844



KiasuExamPaper.com 
845



KiasuExamPaper.com 
846



KiasuExamPaper.com 
847



[Turn over 1
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Answer all questions using the OAS provided (40 Marks)

1. Which of the following shows the correct order of the diameter of the Earth?

A 105 m B 106 m C 107 m D 108 m 

2. The diagrams show spring balances joined to demonstrate a system of three forces acting 
at a point. The readings represent the magnitude of the forces. 

Which system of forces could be in equilibrium?

3. The graph shows how the speed of a car changes with time.

Which calculation gives the distance travelled by the car in 24 seconds?

A P m B P m C  ×
m D (24 ×  14)P m 

A   B   C   D 

Speed / ms-1

time / s

14

24
0

0
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4. A lady is sitting on a swing.

Which of the following is not a correct action-reaction pair of forces?

Action Reaction

A The gravitational force of Earth acting 
on the lady.

The gravitational force of the lady acting on the 
Earth.

B The contact force of the lady on the 
wooden plank.

The contact force of the wooden plank on the 
lady.

C The gravitational force of the lady on 
the wooden plank.

The contact force of the wooden plank on the 
lady.

D The pull of the ropes on the wooden 
plank.

The pull of the wooden plank on the rope.

5. A box is moving to the right with constant speed. 

A force, F, acting to the left is exerted on it.

Which of the following statement about the box will be true?

A The box will move to the left with increasing speed.
B The box will move to the right with decreasing speed.
C The box will stop moving immediately.
D The box will move to the left with constant speed.

F

Motion of the box 
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6. A scooter rider is moving down a gentle slope at a constant speed.

I There is no resultant force on the rider because her speed is steady.
II There must be a resultant force on the rider because she is moving.
III The greater the mass of the rider, the harder it is for the rider to come to a stop. 
IV There is no resultant force on the rider because the force of the road acting on the 

wheels is equal to the force of the wheels acting on the road.

Which of the following is correct?
A I only  B II and III C I and III D I & IV

7. A person throws a volley ball straight up into the air.

If the volley ball is on the way up, which of the following statement is true?

Forces acting on the ball Direction of the resultant 
force acting on the ball

A Force of gravity only downward

B Force of gravity and air resistance downward

C Force of gravity and force of the throw upward

D Force of gravity, force of the throw and air resistance upward

8. A small steel ball is being thrown upwards and it reaches its highest point. 

Which statement describes its motion?

A  The acceleration of the steel ball is zero.
B The acceleration of the steel ball is 10 m/s2. 
C The acceleration of the steel ball is increasing.
D  There is no force acting on the steel ball since the steel ball is momentarily at rest.

gentle slope
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9. What is the force F needed to just tilt the cube with weight 40 N?

A 10 N B 20 N C 40 N D None of the above

10. A student uses a stand and clamp to hold a flask of liquid. 

Which diagram shows the most stable arrangement?

11. A labourer on a building site lifts heavy concrete blocks onto a lorry. Lighter blocks are 
now lifted the same distance in the same time. 

What happens to the work done in lifting each block and the power exerted by the 
labourer?

work done in lifting each block power exerted by labourer
A decreases decreases

B decreases remains the same

C increases increases

D remains the same increases

40 N

F

A B C D
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12. A certain machine is very efficient.

What does this mean?

A  It produces a large amount of power.
B It uses very little energy.
C  It wastes very little energy.
D  It works very quickly.

13. The diagram shows a simple mercury barometer.

Atmospheric pressure decreases.

What happens to the level of the mercury at P and what happens to the level of the 
mercury at Q?

P Q

A falls falls

B falls rises

C rises falls

D rises rises

14. A column of liquid X, floats on water in a U-tube of uniform cross-section area. If the 
density of water is 1000 kg/m3, find the density of liquid X.

A 1500 kg/m3  B 1000 kg/m3 C 800 kg/m3 D 500 kg/m3
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15. In Brownian motion, some smoke particles are seen moving in a haphazard motion in an 
enclosed glass cell when light is shone in them.

Which of the following statement is the correct explanation for the motion of the smoke 
particles?

A  The smoke particles are knocking unto each other. 
B The smoke particles are hit by air molecules that are in constant random motion. 
C   According to kinetic theory of matter, smoke particles are in constant random motion. 
D  The smoke particles gain energy from the light and they start to move in a haphazard 

motion.

16. The diagram shows a heater above a thermometer. The thermometer bulb is in the 
position shown.

Which row shows how the heat energy from the heater reaches the thermometer bulb?

conduction convection radiation
A yes yes no
B yes no yes
C no yes no
C no no yes

17. A balloon is inflated in a cold room. When the room becomes much warmer, the balloon 
becomes larger.

How does the behaviour of the air molecules in the balloon explain this?

A  The molecules expands.
B The molecules evaporate.
C The molecules move more quickly.
D  The molecules repel each other.

www.KiasuExamPaper.com 
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18. The same quantity of heat energy is applied to four different blocks. The temperature rise 
produced is shown on each block. 

Which block has the highest heat capacity? 

19. A wave on a string is produced by a vibrator.

The waveforms at t = 0 s and t = 0.03 s are as shown in the diagrams.

Which of the following statements about the wave is/are correct?

I The amplitude of the wave is 1 cm.
II The wavelength of the wave is 2 cm.
III The period of the wave is 0.04 s.

A I only  B II only   C I and III only D II and III only

A B

C D
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20. When sound waves travel from one medium to another, the wavelength changes because 

A  the speed changes.
B  the frequency changes.
C  different media have different temperatures.
D  the attraction between the molecules of the medium changes.

21. Which list shows electromagnetic waves in order of increasing frequency?

A  visible light, X-rays, gamma-rays
B  visible light, gamma-rays, X-rays
C  X-rays, gamma-rays, visible light
D  gamma-rays, X-rays, visible light

22. A boy wears a shirt with a letter F on the front. He stands in front of a plane mirror.

What does he see in the mirror?

A   B   C   D 

A
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23. Which diagram correctly shows rays passing through a camera lens?

24. A converging lens focuses a parallel set of rays as indicated in the figure below.

If the lens is tilted to one side as shown, which is the MOST likely way in which the rays 
will behave?

A

C D

B

D

BA

C
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25. A large positively charged metal sphere is connected to a small negatively charged metal 
sphere by a piece of copper wire as shown below. 

Which of the following statements is correct?

A  The large sphere will acquire a net negative charge.
B  The charges on the small sphere will be neutralized.
C  A momentary conventional current will flow from the small sphere.
D  Both spheres are at the same potential after equilibrium is established.

26. When the potential difference (p.d.) across a piece of resistance wire is changed, the 
current through the wire also changes. The temperature of the wire is kept the same. 

Which graph shows how the p.d. and current are related? 

27. The resistance of a piece of constantan wire P is 5.0 

What is the resistance of another piece of constantan wire of twice the length and twice 
the cross sectional area of P?

A 2.5   B 5.0 C 10 D 20

A   B   C   D 
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28. In the circuit shown, at which point is the current the smallest?

29. Which statement is not correct for lamps connected in parallel?

A  They can be switched on and off separately.
B  They will remain as bright as before if another lamp is connected in parallel.
C  They share the supply voltage equally between them.
D  They still operate if one lamp is removed.

30. A student makes four circuits.

In which circuit are both lamps protected by the fuse?

DC

BA
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31. A 12 V lamp is connected to a 12 V supply with very long leads as shown.

  
Why does the lamp glow dimly?

A  The current through the lamp is less than the current from the supply.
B  The p.d. across each lead will be half the supply voltage.
C  Electrical energy is converted to heat in the long leads.
D  A d.c. supply is being used rather than an a.c. supply.

32. The diagram shows part of an electric circuit.

The light falling on the light-dependent resistor (LDR) increases in brightness.

What happens to the resistance of the LDR and what happens to the reading on the voltmeter?

resistance of LDR reading on voltmeter
A decreases decreases

B decreases increases

C increases decreases

D increases increases
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33. Which labelled component in the circuit shown controls the brightness of lamp X?

34.  A compass is placed at point X on the cardboard as shown in the diagram. 

Which direction will the north pole of the compass needle point towards?

35. Given that the voltage of the battery in each case is the same, which of the following 
electromagnets has the strongest magnetic field?

A B

C D

A

B

C

D

www.KiasuExamPaper.com 
861



[Turn over 15

36. John wants to produce a steel bar with its polarity as shown in the figure below.

Which of the following windings and direction of currents will give rise to such a magnet?

37. A student carries out an experiment to see the effect of a magnetic field on a wire carrying a
current.

The wire moves upwards as shown.

What should the student do to make the wire move downwards?

A  change the direction of the current
B  move the poles of the magnet closer together
C  send a smaller current through the wire
D  use a stronger magnet

A

D

B

C
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38. A metal wire is placed between the poles of a magnet.

The wire can be moved in each of three directions OP, QR and ST.

In which direction or directions must the wire be moved to induce an e.m.f. across the 
ends of the wire?

A OP only   B    OP or ST   C QR   D ST only

39. A beam of cathode rays passes through an electric field between two parallel plates.

In which direction is the beam deflected?

A   into the page
B   out of the page
C   towards the bottom of the page
D   towards the top of the page

40. An input voltage of 10 V is supplied to the primary coil of a transformer. An output voltage 
of 40 V is produced across the secondary coil.
The 10 V supply at the primary coil is now replaced with a 40 V supply.

What is the new output voltage across the secondary coil?

A 10V   B 40V   C 70V   D 160V

END
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SECTION A (50 marks)

Answer all questions in this section.
Write your answers in the spaces provided.

1 Fig. 1.1 shows Mr Chai doing push-ups. A total force F acts upwards on both of his 
hands. There is also a total force R upwards on his toes. His weight is 600 N.

Fig. 1.1
(a) Define centre of gravity.

_____________________________________________________________

_____________________________________________________________ [1]

(b) Fig. 1.1 shows the starting position of a push-up. One complete push-up is 
completed when Mr Chai fully extends his arms to upright position and return 
to the starting position. Explain clearly, what an observer can do, to measure 
as accurately as possible the average timing for one complete push up. 

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [2]

(c) Mr Chai decides to test how strong his muscles are. He attaches an
accelerometer to his arm to record his acceleration when he pushes himself 
upward. The accelerometer reads 8 m/s2. 

(i) Calculate the resultant force acting on Mr Chai when he pushes himself 
up.

resultant force = _______________ [2]

centre of 
gravity

R

F

600 N

one complete 
push up
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(ii) Given that force F is three times as much as force R when Mr Chai 
pushes himself up, calculate force F.

F = _______________ [3]

(d) Mr Chai concludes that when he pushes himself up, force F is the action-
reaction pair to his weight. Do you agree with him? Explain your answer.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [2]

2 Fig. 2.1 shows the velocity time graph of a 150 kg unmanned rocket launched from 
the surface of a planet Z. Planet Z has no atmosphere and the rocket rises vertically 
upward when it flew. After some time, a malfunction occurs and the rocket’s engine 
is cut off suddenly.

Fig. 2.1

/

/
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(a) State the time the rocket malfunction.

______________________________________________________________ [1]

(b) State the time the rocket reaches maximum height.

______________________________________________________________ [1]

(c) Describe the motion of the rocket from t = 0 s to t = 50 s. State the direction(s) 
of the rocket during this period of time in your answer.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [2]

(d) Explain, with calculation when necessary, if the rocket hits the ground at 
t = 90 s.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [3]

3 (a) Fig. 3.1 shows a screwdriver in equilibrium when balanced on a pivot. The mass 
of the screw driver is 200 g and it is 35.0 cm long.

Fig. 3.1

(i) Mark, on Fig. 3.1, the centre of gravity of the screw driver with a cross. [1]

6.0 cm 29.0 cm
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(ii) State a possible instrument used to measure the length of the screwdriver.

_____________________________________________________________ [1]

(b) Fig. 3.2 shows a long uniform ladder AB resting against a smooth vertical wall. 
Horizontal distance OA is 3.0 m while vertical distance is 6.0 m. The weight of 
the ladder is 0.5 kN. The ground is rough.

Fig. 3.2

(i) The ladder did not slide due to the friction at the rough floor.
Label and state all the four forces acting on the ladder. [2]

(ii) By taking moment about point A, calculate the force exerted by the wall on 
the ladder at point B. 

force = ________________N [2]

www.KiasuExamPaper.com 
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4 An experiment is carried out to find how the pressure of a fixed mass of air at room 
temperature varies with volume. Fig. 4.1 shows the apparatus used. 
The syringe is sealed at one end and the piston is free to move up and down as 
different metal weights are used. The piston has a cross-sectional area of 30 cm2

and can be assume to be weightless.

Fig. 4.1

(a) The metal weight in Fig. 4.1 has a mass of 400 g. 
Calculate the pressure, in Pa, exerted on the air due to this metal weight.

pressure = _______________ [2]

(b) More metal weights are placed on top of the syringe. 
Describe how the air molecules inside the syringe are able to support the 
additional metal weights.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [3]
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Fig. 4.2 shows the axes for a graph of pressure against volume of the air in the 
syringe. One point is plotted on the graph at pressure of Po and volume Vo. The 
temperature of the air is kept constant and no air can leave or enter the syringe.

Fig. 4.2

(c) By plotting appropriate points at volumes of 0.5 Vo and 2.0 Vo, complete the 
graph on Fig. 4.2. [2]

5 Ice with a mass of 22 g at a temperature of -12 °C is taken from a freezer and
placed in a polystyrene cup containing water at 22 °C.  
Given that the specific heat capacity of ice = 2100 Jkg-1K-1 and the latent heat of 
fusion of ice = 3.3 x 105 Jkg-1, calculate the quantity of heat needed

(a) to raise the temperature of ice from -12 °C to 0 °C,

heat energy = _________________ [1]

(b) to change the ice to water without a change in temperature.

heat energy = _________________ [1]

volume

pressure
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The temperature of the water in the cup falls after the ice has been added.
Specific heat capacity of water = 4200 J/(kg °C)

(c) Calculate the mass of water in the cup if the lowest temperature reached
by the water is 8 °C.    

mass of water = ________________ [2]

6 Fig. 6.1 shows parallel light rays incident on the lens as shown. F is the focal point 
of the lens.

Fig. 6.1

Complete the path in Fig 6.1 to show how an image is formed after the light rays 
pass through the lens. You can show any working lines. 

[2]
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7 Fig. 7.1 shows the path of a light ray entering a glass prism at D and its subsequent 
path in the prism. 

Fig. 7.1

(a) Determine the refractive index of the glass prism.

n = ______________ [2]

(b) Calculate the critical angle of the glass prism.

critical angle = ________________ [2]

(c) Explain the path taken by the light ray immediately after point E.

_____________________________________________________________

_____________________________________________________________ [1]

air

glass

D

B

A

E

C
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8 Fig. 8.1 shows the print head for an inkjet printer. The inkjet from the ink gun is 
charged electrically before it is ejected downwards.

Fig. 8.1

(a) State the type of charge on the inkjet. Explain your answer.

_____________________________________________________________

_____________________________________________________________ [2]

(b) Explain how the ink particles are able to stick to the paper without cluttering 
together. 

_____________________________________________________________

_____________________________________________________________
[1]

(c) The deflecting plates are maintained at a potential difference of 20 V. If 
1.5 μC of electric charges is passed between the plates every second, 
calculate the energy consumed by the deflecting plates in a minute.

energy = ________________ [2]

y j
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9 In the circuit shown in Fig. 9.1, the battery, of negligible internal resistance, has
an e.m.f of 12 V.

Fig. 9.1

(a) What is the effective resistance in the circuit?  

effective resistance = ______________ [1]

(b) What is the current supplied by the battery?  

current = ______________ [1]

(c) Is the current in (b) divided equally between the two arms (AC and BD) of the 
resistor network? Why?   

_____________________________________________________________

_____________________________________________________________ [2]
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SECTION B (30 marks)

Answer all questions in this section.
Answer only one of the two alternative questions in Question 12. 

10 Sunder, an engineer was trying to use a spreadsheet to analyse the power loss when 
electrical power is transmitted over two cables. The circuit diagram she had in mind 
was shown in Fig. 10.1.

The spreadsheet she used is shown in Fig. 10.2

(i) (ii) (iii) (iv) (v) (vi) (vii)

Case
Power to 
be sent,
P1 /  W

Generator’s 
p.d.,
V1 / V

Transmitting 
current, 
I / A

Total 
resistance 
in the two 
transmission 
cables, R /

p.d.
received
V2 / V

Power 
loss, 
P3 / W

Power 
received, 
P2 / W

1 200,000 1,000 200 3.0 400 120,000 80,000
2 200,000 5,000 40 3.0 4,880 4,800 195,200

3 800,000 5,000 160 3.0 4,520 76,800 723,200

4 800,000 100,000 W 3.0 X Y Z

Fig. 10.2

Generator of 
electrical 
power

Electrical 
appliances 
receiving and 
using the 
power

+

p.d. 
generated 
=V1

p.d. 
received 

V2

Power to be sent         
= P1

Power received = P2

_

I

I

1.5 

1.5 

Fig. 10.1

Transmission cable

1.5 
Transmission cable
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(a) For the first row of the spreadsheet, Sunder’s friend, Ramie calculated the 
current in the cable in the following way:I = VR = 10003 333 A
Her answer of 333 A is different from Sunder’s answer of 200 A. Explain, with 
reasons, who is correct.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [2]

(b) For the first row of the spreadsheet and under column (vi), explain where the 
120,000 W of power had gone to.  

_____________________________________________________________

_____________________________________________________________ [1]

(c) Calculate the values W, X, Y and Z that are missing in the fourth row of the 
spreadsheet and show your working clearly. Units must be included in your 
answers. 

W=_____________

X=_____________

Y=_____________

Z=_____________ [4]
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(d) With reference to Fig. 10.2, calculate the percentage loss of power for each 
case.

Case 1=______________

Case 2=______________

Case 3=______________

Case 4=______________ [2]

(e) By referring to the calculation in (d), what advice should Sunder give to the 
power station as to how an electrical power should be transmitted effectively?     

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________  [1]

11 Fig. 11.1 shows part of the mains electrical circuit in a house. The mains supply is 
240 V. 

Fig. 11.1
Three identical lamps are connected to the live wire through a fuse labelled X.
An electrical fan is connected to the live wire through a 7 A fuse. 
There is a 10 A fuse to protect the whole circuit.

X
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(a) Explain what is meant by “live” wire.

_____________________________________________________________

_____________________________________________________________ [1]

(b) Explain what is meant by neutral wire.

_____________________________________________________________

_____________________________________________________________ [1]

(c) Each of the lamps is rated 100 W, 240 V.

(i) Calculate the amount of current drawn by each lamp.

current = _______________ [1]

(ii) Suggest a suitable fuse rating for X. Support your answer with 
appropriate calculations.

fuse rating = _______________ [2]

(d) The electrical fan is not connected to an earth wire. Explain how this will affect 
the safety of the user.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [2]
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(e) If the live wire touches the neutral wire inside the fan, state and explain what 
will happen to the fan, the lamps and each of the 3 fuses.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [3]
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Either
12E (a) Fig. 12.1E shows a relay connected to a cell and a switch.

Fig. 12.1E

(i) When the switch is closed, the soft iron is magnetised. Explain how this causes 
the contacts to close. 

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [2]

(ii) On Fig. 12.1E, mark the S-pole of the iron core. [1]

(iii) Suggest a possible purpose of having a relay in a circuit.

_____________________________________________________________

_____________________________________________________________ [1]

iron armature

A

B

C D
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(b) Fig. 11.2E shows the relay connected in a circuit to a 12 V battery and a 
thermistor. The bell is initially not ringing.

Fig. 11.2E

(i) Explain why the bell rings when the temperature of the thermistor rises.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [2]

causes the contacts in the relay to close. 

(ii) Calculate the current passing through the bell.

current = ______________ [2]

(f) Calculate the potential difference (p.d.) across the coil.

p.d across the coil =_______________ [2]

www.KiasuExamPaper.com 
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OR
12O Fig. 12.1O shows a dynamo that is placed near the tyre of the bicycle. When the tyre 

rotates, the wheel rotates too. This causes the magnet to rotate and an induced 
current will then flow in the torchlight as shown in Fig. 12.2O.

                     Fig. 12.1O                                                  Fig. 12.2O

(a)(i) State the poles induced at the points labelled X and Y when the magnet is held 
stationary at the position shown in Fig. 12.2O. 

X: __________________

Y: __________________ [1]

(ii) Explain why an alternating current is induced in the coil.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [3]

(iii) Suggest one advantage of using a rotating magnet rather than a rotating coil to 
produce electricity.

_____________________________________________________________

_____________________________________________________________ [1]

X

Y
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(b) Fig. 12.3O shows a simple transformer.

Fig. 12.3O

(i) State if the transformer is a step-up or step-down transformer.

_____________________________________________________________ [1]

(ii) Given that the number of turns at primary coil is 100 and number of turns of 
secondary coil is 250, state the turns ratio of this transformer.
( Define as            ) 

turns ratio = _________________ [1]

XY
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(iii) Explain why a transformer is laminated along direction X rather than laminated 
along direction Y. You can draw diagram(s) to illustrate your point.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________ [3]

END OF PAPER
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Pure Physics Answer key
Qns Ans Marks

1a It is the point where the entire weight of the object seems to act. B1
b The observer can use a stopwatch to measure time take for 10

push ups. 
He can then take the time taken and divide by 10 to find out 
the time taken for one push up.

B1

B1

ci W=mg
600 = m x 10
m = 60 kg

F=ma
= 60 x 8
= 480 N

M1

A1

ii =( + ) =
+ 3 60 × 10 = 480

= 810 
M1 (o.e)

M1 ( Correct 
relationship bet F 
and R)

A1
d Disagree.

Magnitude of F(810N) is different from his weight(600N).

Both F and weight acts on the same object (Mr Chai).

Force F is a contact force which is electromagnetic in nature 
while weight is gravitational in nature. Thus, their natures are 
different.

ANY 2

B2 ( No marks if 
reasoning wrong)

2a 18 s B1
b 50 s B1
c During t=0 s to t= 18 s, the rocket is moving vertically upward 

with constant acceleration/ constant increase in velocity.

During t=18s to t=50s, the rocket undergoes uniform/constant 
deceleration/decrease in velocity but the rocket is still moving 
vertically upward.

B1

B1
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ci W=mg
600 = m x 10
m = 60 kg

F=ma
= 60 x 8
= 480 N

M1MMMMM

A1A1A1A1A1A1

ii =( + ) =
+ 3 60 × 10 = 480

== 81100
M1M1M1M1M1M1 ((((((oooooo.e)

M1M1M1M1M1M1 ( Correct 
rerererererelationship be
and R)

A1
d Disagree.

Magnitude of F(810N) is diffeerent froromm hihih ss weweight(600N).

Both F and weight acts on theheh ssamame e obobjej ct (Mr Chai).

Force F is a a cocontntaca t foorcrcee whwhicich h is electromagnetic in nature 
while weigghtht iiss gravavvititatatioionanal ll inin nature. Thus, their natures are 
different.

ANY 22

B2 ( No marks
reasoning wro

2a 18 s B1
b 50 s B1

D i t 0 t t 18 th k t i i ti ll d B1
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d Vertical upward height = × 50 × 64 = 1600 
Vertical height fallen = × (90 50) × 80 = 1600 
Since the height travelled upward equals to the height lost
after malfunction, the rocket reached the ground at t = 90 s.

B1

B1

B1

3ai Vertically above 
pivot
B1

aii Metre rule (o.e) B1

bi B1-names correct
B1- direction 
correct

bii Taking moments about A, for equilibrium,
Clockwise moments = anti-clockwise moments
(500)(1.5) = (F)(6.0)
F = 125 N

B1
B1

4a Pressure = F / A
 = (0.4 x 10) / (30 x 10-4) 

     = 1300 Pa
M1
A1

Normal 
contact 
force 

Normal 
contact 
force 

weight 

friction 
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aii Metre rule (o.e) B1B1B1B1B1B1

bi B1B1B1B1B1B1-nanannnn mes corr
B1B1B1B1B1B1- ddddddirection 
cocococococorrrrrrrrrrrreect

bii Taking mmomomenentsts about A, for equilibrium,
Clockwise momm ments = anti-clockwise moments
(500)(1.5) = (F)(6.0)
F = 125 N

B1
B1

Normal 
contact
force

Normmala  
conttaca t 
forcee

wew igghtht

friction
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b When more metal weights are placed on top of the syringe, the 
piston is pushed downwards, and the air molecules will occupy a 
smaller volume / the number of air molecules per unit volume 
increases. 

This results in a higher frequency of collision by the air
molecules on the inner walls of the piston, and a larger pressure
is exerted. 

Since F=PA, where A is area of inner walls, the force exerted by 
the air molecules increases, and this will balance the additional 
weights added.

B1

B1

B1

c

Correct points at 0.5 V0 and 2.0 V0
Smooth, decreasing curve through points

B1
B1

5a B1

b Q = mL = 22 x 330 = 7260 J B1

c Heat loss by water= heat gain by ice
m x 4.2 x ( 22 – 8 ) = 7814 + ( 22 x 4.2 x 8 )
m x 58.8 = 7814 + 739.2
m = 8553.2 / 58.8 = 146 g

M1

A1

6 B1 –indicate 
working lines
B1-converge at 
the right point

www.KiasuExamPaper.com

the air molecules increases, and this will balance the additional 
weights added.

B1

c

Correct points at 0.5 V0VV and 2.0 V0VV
Smooth, decreasing curve through points

B1
B1

5a B1

b Q = mL = 22 x 330 = 7260 JJ B1

c Heat loss by wwata erer== heatat ggaiain n byby ice
m x 4.2 x ( ( 2222 –– 88 ) = 78781414 ++ (( 222 x 4.2 x 8 )
m x 58.8 = 77818 4  ++ 73739.9.22
m = 855353.2.2 / 558.8 88 == 141466 g

M1

A1

6 B1 –indicate 
working lines
B1-converge a
the right point
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7a n=sin45/sin29
n=1.4585

=1.46  

M1

A1

b 1.4528=1/sinc
c=43.284°
 =43.3°

M1

A1

c Total internal reflection occurs as angle of incidence at E is 
greater than critical angle and light is travelling from an 
optically denser towards an optically less dense medium.

B1

8a The inkjet carries positive charges. 

They are attracted to the negative plate because unlike charges 
attract 
or 
They are repelled from the positive plate because like charges 
repel.

B1

B1

b Ink particles are all positively charged, they repel each other 
and spread out evenly without cluttering together.

B1

c E = QV 
= VIt
= 20 x (1.5 x 10-6) x 60  
= 0.00 18 J  

M1
A1

9a R=( + ) B1

b I= 12/30
=0.40 A

B1

c Yes. The resistance at each branch/arm are the same.
Thus, by I=V/R, since parallel branches have the same 
voltage, current is the same.

B1
B1
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optically denser towards an optically less dense medium.

8a The inkjet carries positive charges. 

They are attracted to the negative plate because unlike chhhhhharararararargegegegegegessssss 
attract 
or 
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repel.

BBBBB1B

B1B1B1B1B1B1
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and spread out evenly without cluttering togetetetetettetttttttttttheheehehehehheheeheeheheheheheheheheheheeeeheheheheheehehehheheheheheeehehheeheheheheheheheeheheehehehehhhehheeeheehehheeehehhhehhehhhehhhhehheehhehehheeeeeheehheeheehhheeeheheheeeheeeeeheeeeeeeer.r.rr.r.r.r.rrrrr.rrr.rrrrrrrrr.r.r.rr.r.rrrrrrrrrr.r.r.r.r.rrr.rrr.r.r.rr.r..r.r.r....r..rrr

B1B1B1B1B1B1

c E = QV 
= VIt
= 20 x (1.5 x 10-6) x 60 
= 0.00 18 J  

M1
A1

9a R=( + ) B1

b I= 12/30
=0.40 A

B1

c Yes. The reresisiststanance aaat t eaeachch bbranch/arm are the same.
Thus, by I=V=V/R/R, sincnccee papararalllll ele  branches have the same
voltage, cuurrennt t iss tthehe ssaame.

B1
B1
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Section C

10a Sunder is right.
We should not divide 1000 V by 3. This is because the 
resistance across the p.d. of 1000 V includes all the 
resistance of the consumers’ appliances between the two 
cables. 

Or
1000 v is the generator’s output voltage, not the voltage across 
the transmission cables. Ramie should take= = 200

B1

B1
(reason must be 
right to award full 
marks) 

b The 120,000 W loss of power goes to heating up the cables and 
it becomes thermal loss. B1

c For W
P  = V I    
800,000 =  100,000 V X I
I  =  800,000 w / 100,000 V  =  8.0 A

For X
p.d. across the cables   V = I R  =  8.0 A X 3 = 24.0 V
p.d at the terminals of the consumers  = 100,000 V – 24 V
                                                             = 99976 V
= 

For Y
Power loss =  I 2 R  =   82 X 3  = 192 W

For Z
Power received by consumers =   800,000  – 192
                                                 =    799800 W

B1

B1

B1

B1

d Case 1120000200000 × 100% = 60 %
Case 24800200000 × 100% = 2.4 %
Case 376800800000 × 100% = 9.6%

B2 for all correct
B1 for 1 wrong 
only.
2 or more wrong 
is zero marks, 
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the transmission cables. Ramie should take= = 200
b The 120,000 W loss of power goes to heating up the cables annnnnndddddd

it becomes thermal loss. BBBBB1B

c For W
P  = V I    
800,000 =  100,000 V X I
I  =  800,000 w / 100,000 V  =  8.0 A

For X
p.d. across the cables   V = II R  =  8.0 A X 3 = 24.0 V
p.d at the terminals of the consumers  = 100,0000 V – 24 VVV
                                                             = 99976 VV
=

For Y
Power loss =  I 2 R  =   82 X 3 3 = 19292 WWW

For Z
Power receivededd bbyy coc nssumumerersss ==   800,000  – 192
                                               =   799800 W

B1B1B1B1B1B1

B1

B1

B1

d Case 111200000200000 ×× 101000%0% = 60 %
Case 2

B2 for all corre
B1 for 1 wrong
only.
2 or more wron
is zero marks, 
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Case 4192800000 × 100% = 0.024%
e Sunder should advise the power station to raise the p.d.

between the power station terminals to very high voltage so as 
to reduce heat loss through transmission cables. B1

11a The live wire is connected to a high potential and delivers 
current to the appliance.

B1

b The neutral wire is connected to zero potential and helps 
complete the circuit / provides a return path for the current back 
to the supply.

B1

ci Current drawn  = P / V
              = 100 / 240
              = 0.42 A B1

cii Total current drawn by 3 lamps
= 0.416 x 3
= 1.25 A

Hence fuse rating accepted are 1.5 A to 2.0 A

M1

A1
d If a fault develops and the live wire touches the metal casing

of the fan, the fan will become live/be at a high 
voltage/potential.
The user will get an electric shock/electrocution if he touches 
the fan.

B1

B1

e The fan will not work as it will be short-circuited.

The 7 A and 10 A fuses will blow due to the large current.
Fuse X will not blow because it is in a parallel connection. 

The lamps will not light up because the 10 A fuse has 
blown, hence the circuit becomes an open circuit/electrical 
supply is cut off.

B1

B1

B1

12E
ai The magnetised iron core attracts the iron armature, which will 

generate a clockwise moment about the pivot.

The horizontal arm of the armature will then tilt upward and
pushes contact B to form contact with A.

B1

B1

aii B1
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b The neutral wire is connected to zero potential and helps 
complete the circuit / provides a return path for the current back 
to the supply.

B1

ci Current drawn  = P / V
= 100 / 240

              = 0.42 A B1B1B1BBB

cii Total current drawn by 3 lamps
= 0.416 x 3
= 1.25 A

Hence fuse rating accepted are 1.5 A to 2.0 A

M1M1M1M1M1M1

A1A1A1A1A1A1
d If a fault develops and the lilive wire touches  the metal cacacacacacasssssisinng

of the fan, the fan will become live/be at a high 
voltage/potential.
The user will get an electric shshocckk/ele ectroccututioioonn ifif he touches 
the fan.

B1

B1

e The fan wiw ll not work as it wiillll bbe e shorrtt-cic rcrccuiuitted.

The 7 A and 10 A fuses wililll blblowow ddueue tto ththt e large current.
Fuse X will not blow becaaususe e itit is in a parallel connection. 

The lampss wiwilll  nott lligigghtht uup p p bebecause the 10 A fuse has 
blown, hence thhe e cicircrcuiuit t beb comes an open circuit/electrical 
supply iis cucuut ofoff.f

B1

B1

B1

12E
ai The magnnetete isised iron core attracts the iron armature, which will 

generate a clockwise moment about the pivot. B1
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iii A relay can act as a primary switch to turn on a secondary 
switch for a circuit that draws large current.

(This protects the user from a potentially dangerous circuit with 
large current.)

B1

bi When the temperature of the thermistor rises, its resistance 
decreases. This will cause a larger voltage across the coil /
larger current to flow through the coil.

The soft iron will be magnetised and the relay will close the 
switch, causing the bell to ring.

B1

B1

bii I = V / R
= 12 / 200
= 0.060 A  

M1
A1

biii p.d. of thermistor = RI
= 2000 x 1.5 x 10-3

= 3.0 V

p.d. across coil = 12 – 3.0
= 9.0 V

M1

A1

12OR
ai X: North

Y: South
B1

aii The rotating magnet causes the coil to experience changing 
magnetic field as its pole approaches and leaves the two 
ends of the soft iron core.

According to Faraday’s Law, when the coil experiences 
changing magnetic field, an induced e.m.f/current. will be 
formed.

As the magnet turns, the magnetic flux linkages with the coil is 
always increases and a decrease periodically, by Lenz’s 
Law, the induced current will always be alternating, in order to 
oppose the change in magnetic flux linkages.

B1

B1

B1

iii Slip rings and brushes are not needed in the set up. They 
contribute to total resistance in the whole circuit.

OR more compact 

OR no need to replace worn out carbon brushes         

B1 ( Choose any 
one)

bi Step-up B1
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The soft iron will be magnetised and the relay will close the 
switch, causing the bell to ring.

B1

bii I = V / R
= 12 / 200
= 0.060 A  A

MMMMMM1
A1A1AAAA

biii p.d. of thermistor = RI
= 2000 x 1.5 x 10-3

= 3.0 V

p.d. across coil = 12 – 3.0
= 9.0 V

M1M1M1M1M1M1

A1

12OR
ai X: North

Y: South
B1

aii The rotating magnet causes tthehe ccoioill toto exexpeperience changing
magnetic field as its pole aaapppproroacchehes s anndd leaves the two 
ends of the soft iron coree..

According to FaFaradaay’y’’s s LaLaww, whw en the coil experiences
changing magneetitic c fifieleld,d, ana  induced e.m.f/currentff . will be
formedd..

As the mmagagneett tuturns, the magnetic flux linkages with the coil is 
always inncrcreaeases and a decrease periodically, by Lenz’s 
Law, the induced current will always be alternating, in order to 
oppose the change in magnetic flux linkages.

B1

B1

B1
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ii = 250100 = 2.5 B1

iii

                          Fig A                                  Fig B

Fig C

Fig D

As magnetic flux prefers to pass through soft iron core instead 
of air, the magnetic flux will be formed in the direction as 
shown in Fig C.

By right hand grip rule, the direction of eddy current will be 
in the direction of Fig A and Fig C.

Thus, to prevent large eddy currents form in the transformer, 
we have to laminate along X to reduce the size of eddy 
current as shown in both Fig A and Fig C. This can be seen 
in Fig B and Fig D.

B1

B1

B1
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             Fig A                                  Fig B

Fig C

Fig D

As magnetitic c flux prefers to pass through soft iron core instead 
of air, the magnetic flux will be formed in the direction as 
shown in Fig C

B1
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4E Pure Physics Markers report for Preliminary Exam
Qns Ans

1a It is the point where the entire weight of the object seems to act.

Remarks: Quite a handful stated that CG of an object is a point ON the object. This 
is not true as the CG of a ring is not on the ring itself.

b The observer can use a stopwatch to measure time take for 10 push ups. 
He can then take the time taken and divide by 10 to find out the time taken for 
one push up.

Remarks: Generally well done except some did not state the instrument to be used 
for measuring the time. In general, for number of oscillations, the minimum number 
of measurement is at least 10. (Don’t worry…..Mr Chai CAN do more than 10 push 
up at a go )

ci W=mg
600 = m x 10
m = 60 kg

F=ma
= 60 x 8
= 480 N

Remarks: Generally well done.
ii =( + ) =

+ 3 60 × 10 = 480
= 810 

Remarks: This is badly done as many students indicate total upward force= total 
downward force. Such will only be possible if the object is in equilibrium but the 
question stated that the object is undergoing upward acceleration.

d Disagree.

Magnitude of F(810N) is different from his weight(600N).

Both F and weight acts on the same object (Mr Chai).

Force F is a contact force which is electromagnetic in nature while weight is 
gravitational in nature. Thus, their natures are 
different.

Remarks: Generally well done. Some students are still confused and they indicate 
that action reaction pair must act on the same object which is totally wrong.
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one push up.

Remarks: Generally well done except some did not state the insttrurururururumememememement to be used 
for measuring the time. In general, for number of oscillations, thhhhhheeeee e minnininininimmmmmum m number
of measurement is at least 10. (Don’t worry…..Mr Chai CAN do mmmmmmorooooo e ththththththaaan 10 push 
up at a go )

ci W=mg
600 = m x 10
m = 60 kg

F=ma
= 60 x 8
= 480 N

Remarks: Generally well done.
i =(( ++ ) ==

+ 33 60606 ×× 101 = 480
= 810

Remarks: Thiis is babadldld y y dodonene as many students indicate total upward force= total 
downwardr fforoo cece. SuSuchch wwililll only be possible if the object is in equilibrium but the 
questionon sstatateeed d ththatat tthehe object is undergoing upward acceleration.

d Disagreeee..

Magnitude off F(810N) is different from his weight(600N).

B th F d i ht t th bj t (M Ch i)
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2a 18 s
Remarks: Generally well done. Some students still think 50 s is the time the rocket 
malfunction.

b 50 s
Remarks: Generally ok

c During t=0 s to t= 18 s, the rocket is moving vertically upward with constant 
acceleration/ constant increase in velocity.

During t=18s to t=50s, the rocket undergoes uniform/constant 
deceleration/decrease in velocity but the rocket is still moving vertically 
upward.

Remarks: Generally ok but vague terms like “constant increasing acceleration” is 
used which is unclear whether the acceleration is constant or increasing.

d Vertical upward height = × 50 × 64 = 1600 
Vertical height fallen = × (90 50) × 80 = 1600 
Since the height travelled upward equals to the height lost after malfunction, 
the rocket reached the ground at t = 90 s.

Remarks: Generally well done. Most students are able to link area under graph as a 
concept to distance travelled.

3ai

 
Remarks: Badly done. Many put the cross (CG) at the point of pivot which is wrong.

aii Metre rule (o.e)

Remarks: Well done.
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upward.

Remarks: Generally ok but vague terms like “constant increasingngngngngng aaaaaacccccccccccceleeeee eration” is
used which is unclear whether the acceleration is constant or innnnnncccccrc eassisisisiinnnnngn .

d Vertical upward height = × 50 × 64 = 1600
Vertical height fallen = × (90 50) × 80 = 1600
Since the height travelled upward equals to theeee hhheheheheheheheheheheeheheeheheheheheheheheeeheeeheheheheheeeheheeeeheheeheeeeheheheheeheeeeehheeeheeheheeheeeheeheeheeheheehheeeeehhehehhhhhhhheheeeigggigiggggigiggigigigiiigigigigigigigigigigigigiggigigigigigiggigigigigigiggigiigigiggigiiggggigigigigigiggiggigggggigiggggggggggggiggigiggiggggggigiggggigigggigiggggiggiggiggggigiggggggggggggggigggigggigiggiggggggggggggggggghhthththththththhththhthththththththththththtthththththththhthhtttthtthththtthtththtttththththththhththththththhththhhtttththththttththhhthtththhththhthhhhthtththhthhhthhhthhhththhhththththththhhthttthhthttthtttttttttttttt llllllllllllllllllllosoosoosoosososooo t afteeeeeerrrrrr mamamammm lfunction, 
the rocket reached the ground at t = 90 s.

Remarks: Generally well done. Most students are aaaaaaaaaaaaaaabblblblblllblblblblblblbblblbbbllbllblblbbblblblllblllblblblbllblbllblblbbbblblblblllblbllbblbllblbllblbbblllblblblbbblblbllblbbblbbbllbbblblbbblblbbbbbbblbbblbbbbblbbbllbbbleeeeeeee e eeeeee eeeeee e e eeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee totottototototototototottotototototottottt  linkkkkk k arararrrreeeeeae  undndndndndnderererererer graph as a 
concept to distance travelled.

3ai

Remarks: BaBadly dodonen . MaManyny pputut ttheh  cross (CG) at the point of pivot which is wrong.

aii Metre rule (o.e)

Remarkks:s:: WeWellllll donone.e
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bi

 
 
Remarks: Quite a handful fo students forgot there is also normal contact force at 
smooth wall. It is actually important to ensure the length of the arrows are 
appropriate as their length represents their magnitude.

bii Taking moments about A, for equilibrium,
Clockwise moments = anti-clockwise moments
(500)(1.5) = (F)(6.0)
F = 125 N

Remarks: Very badly done. Many students have no idea how to find the correct 
perpendicular distance. This means students have poor understanding of what 
moment of a force actually meant.

4a Pressure = F / A
 = (0.4 x 10) / (30 x 10-4) 

     = 1300 Pa

Remarks: Badly done as many are unable to convert area correctly to squared metre 
or they failed to convert mass to weight.

b When more metal weights are placed on top of the syringe, the piston is pushed
downwards, and the air molecules will occupy a smaller volume / the number of air 
molecules per unit volume increases. 

This results in a higher frequency of collision by the air molecules on the inner 
walls of the piston, and a larger pressure is exerted.

Since F=PA, where A is area of inner walls, the force exerted by the air molecules 
increases, and this will balance the additional weights added.

Remarks: Generally ok. But most are not awarded full credit as they did not link how 
an increase in pressure will lead to an increase in force which can then balance the 
load.

Normal 
contact 
force 

Normal 
contact 
force 

weight 

friction 

www.KiasuExamPaper.com

Remarks: Quite a handful fo students forgot thththththththhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhherererererererererererererererererereerereeerererrererereererererrererererereereerereerrereeeerrererrrerererreerrereeeerrerreeerrrrrrerrererrerrrrrrrererrrrerrrerrrerrrrererrrereerreeeerreerrereerreeee e eeeeeeeeeeeeee eeee ee eeeeeeeeeee e eeeeeee e eeeeeeeee e e ee e e ee ee eeeeeeeeeeeeeeee isisisisisisisisiisisissiisisissisisisisisisisissiiisisiisssisisisisisisissisisiisisisisisiiiisiiiiisisisiisisisisiiiiiissiiiisiisisisisisisisisissssssssssssssssssssssssssssssisisissisississsisssssisisss aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaalslslslslslslslslsslslslslslslslsllslslslslslllsllllslsllslllsllslslslslslllllslllslslslslslslslllslsllllslslslslllsllllsllllslslslslsslslslssslslssslslssssssssslslsssslsssslsssssssssssssssslssssssslsslso o oooooooooooooo ooo oooooooooooooooo ooooooooo ooooooooooooooooooooooooo oooooooo ooooooooooooooooooooooooooo nononononononononononononnnnonnononoooooonnnononnooonnononoooooonnoooooormrmrrmrmrmrmrrrrrrrr alalalalalal cccccconononononontatatatatatactctctctctct fffffforce at 
smooth wall. It is actually important to ensure thhhhhhee eeeeeeeeee lelelllelellelelelelelelelelelelelellelelleleleleleleelelelelelelelleeeleelellllellleeelllleelleeleeeleleleeeellllleeleeeeeeeeeeeeeeeeeeeeeeeleeeeeeeeeleleleeeeeleeeeeeeengngngngngnggngngngngggngngngngngnggngngngngngngngngngngnggggnggngngngngnnnngngngngngngngnggngnnnngngngngngnggngngngngnngngngngngnnngngngngnnngngngngngngnngngngnnnggggngnnngnggngggngnngngnnnngggggngngngggnnngggngngnnggggngnngnnnnggggggggggggggthttthththththhthhthththththtttthhthththththththtththhthththhtththhhththththhhhthhthtthtttththhhthttttthhtttththttthtttttttttththtththththtthtthhththhhththth of ththththththe aaaaara rowswswswswsws aaaaaarrrrrere 
appropriate as their length represents their magnitudedd .

bii Taking moments about A, for equilibrium,
Clockwise moments = anti-clockwise moments
(500)(1.5) = (F)(6.0)
F = 125 N

Remarks: VeV ry badly done. Manany y ststudu enntsts hhavava e e nono idea how to find the correct 
perpendicular distance. This mmeaeans sstutudededentnts s hah ve poor understanding of what 
moment of a force actually mmeaeantnt..

4a Pressure = F / A
 = (0.4.4 xx 110)0) / ((3030 xx 1100-4-4) ) 

     = 13130000 Pa

Remarks: BaBadly y dodonene aas s mam ny are unable to convert area correctly to squared metr
or they y fafaililleded tto o coconvnverert t mass to weight.

b When mmororo e e memem tatall weights are placed on top of the syringe, the piston is pushed
downwarddss, anana dd the air molecules will occupy a smaller volume / the number of air
molecules pepeer unit volume increases.

This results in a higher frequency of collision by the air molecules on the inner

weight

friction
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c

Remarks: Badly done. Most students have forgotten Boyles’s law where PV= 
constant. Thus, PV must have a value of 1 in this question.

5a = (22/1000) x 2100 x 12 = 554 J

Remarks: Generally ok with a few students converting the mass wrongly.
b Q = mL = (22/1000) x 330 000 = 7260 J

Remarks: Generally ok with a few students converting the mass wrongly.
c Heat loss by water= heat gain by ice

m x 4.2 x ( 22 – 8 ) = 7814 + ( 22 x 4.2 x 8 )
m x 58.8 = 7814 + 739.2
m = 8553.2 / 58.8 = 146 g 

Remarks: Very badly done. Many students did not consider the part where the 
melted ice also underwent an increase in temperature to 8oC

6

 
 
Remarks: Badly done. Most students did not know what extra line to add in to help 
identify the point of convergent. Also most students also did not know the concept 
of all parallel light rays must converge to a focal point that lies on a focal plane.

7a n=sin45/sin29
n=1.4585

=1.46  
Remarks: Generally ok.

www.KiasuExamPaper.com

Remarks: Badly done. Most students have forgotten Boyles’s laaaaaaw w w w w w whwhwhwhwhwherererererere PV=
constant. Thus, PV must have a value of 1 in this question.

5a = (22/1000) x 2100 x 12 = 554 J

Remarks: Generally ok with a few students convertinnggg g g g gg ggggggggggggggggggggggggggggg thththththththtththththtthththttththtttthttthhhthttthttthhhhtttthhttttthhhhttththhhhthttttthhhhttttttthttthhhttthhthhhhhhhhhheeee ee ee ee eee ee eeee eee eee eeeeee mammammamammmamamammamamamammmmmammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmammmmmmammmmmammmmmmammammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm sssssss  wrorororororongnggggglylylylylyly.
b Q = mL = (22/1000) x 330 000 = 7260 J

Remarks: Generally ok with a few students conveveveveveeeeeeeeeeeeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeertrtrrtrrtrrtrtrtrrtrtrrtrtrtrtrtrrtrtrrtrtrtrrtrtrttrtrtrrttttrtrtrtttrttttrttrtrttrttrtrtrtrtrtrtrtrtrtrtrtrtrttttrtrtrtrrttttrtrtrttrtttrtttrtrtttrrtrrtrtrtrrtrrrrrtrrtrtrrrtrrrrrrrrrrtrrttrtttrtrtrtrrtttrtttininininininininininininininininininininininiiiniininiininininininininininininininininiiiniiniiiiiniininnninninniiinniininininiinniniiinniiininiiiiniiiiniiiiiiiiiinniiinniiiiiiinninng g ggggggggggggggggggg gggggggggggggggggggggg gggggg gggggg g gggggggggg gggg ggg gggggg g ggggggggggggggggg ggggggggggg thththtththththtthhthththhththththththththhhththththhthththththhththhththhhthththththththththththththhhhthhhhththttthththhhhhthhthhthhthththhththththththtttthtthttthtttttthhtthhhhtthhtthhhthhhhhheeeeeeeeeeeeee eeeeee mamamaamamassssssss wrongngngngngnglylylylylyly......
c Heat loss by water= heat gain by ice

m x 4.2 x ( 22 – 8 ) = 7814 + (( 22 x 4.2 x 8 )
m x 58.8 = 7814 + 739.2
m = 8553.2 / 58.8 = 146 g 

Remarks: Very badly done. Manany sttududeents ddidid nnotot ccononsider the part where the 
melted ice aalso underwent an iincrereasase inn ttemempeperaratuture to 8oC

6
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b 1.4528=1/sinc
c=43.284°
=43.3°

Remarks: Generally ok.
c Total internal reflection occurs as angle of incidence at E is greater than critical 

angle and light is travelling from an optically denser towards an optically less 
dense medium. 

Remarks: Some students are unable to link question with the concept of total 
internal reflection. They thought that the light will refract out of the prism at E which 
is not true.

8a The inkjet carries positive charges. 

They are attracted to the negative plate because unlike charges attract 
or 
They are repelled from the positive plate because like charges repel.

Remarks: Generally ok.
b Ink particles are all positively charged, they repel each other and spread out 

evenly without cluttering together.

Remarks: Quite a handful of students said that the paper is negatively charged and 
hence prevent ink from cluttering together. However, this is not true as the question 
did not say the paper is negatively charged and even if the paper is negatively 
charged, they cannot prevent the ink from cluttering together.

c E = QV 
= VIt
= 20 x (1.5 x 10-6) x 60  
= 0.00 18 J  

Remarks:Badly done. Many has poor concepts what the prefix micro means and 
understanding how current and charge are related with time.

9a R=( + )
Remarks: Generally ok.

b I= 12/30
=0.40 A

Remarks: Generally ok
c Yes. The resistance at each branch/arm are the same.

Thus, by I=V/R, since parallel branches have the same voltage, current is the 
same.

Remarks: Most of the students did not indicate that the voltage are the same for 
both branches. Although marks are not penalized for not stating this, students must 
remember to use formula to explain which variables are kept constant and which 
variables changes.
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is not true.

8a The inkjet carries positive charges. 

They are attracted to the negative plate because unlike charrrrrgegegegegegessssss atatatatatattrtrtrtrtrtraaacacaca t
or 
They are repelled from the positive plate because like cccccchahahahahahargrgrgrgrgrgeseseseseses repelelelelelel....

Remarks: Generally ok.
b Ink particles are all positively charged, they repepepepepepepeeepeeeeeeeeeepepeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeepeeepeeeepppppppp llllllllllllllllllllllllllllllllllllllllllllll eaeaeaeaeaeaaaeaeaeaeaeaeaeaaaeaeaeaeaeaeaeaeaeaaaeaeaeaeaeeaeeaeaaeaaeaeaeaeeeaeeeaeaeaeaeaeeaeeeeaeeeeeaeeaaeaeaeeeeaeaeeeaeaeeaeeaeaeaeaeeaeaeeaaaaeaaaeaeeeeaeeaaaaeeeeaaaaeaeaaaeeaaeeaeeaaeeaaaeeeeeaeeeaaaaaaachchchchchchchchchchchhchchchchchchchchchchchchchcchchchchchchcchchchchchchchchcchchchchchchchchchchchchchchchchhhchchchchchchcchchcchhchchchhchccchchhchhchchchchchchchchhhchhhchchhcchchhhhhchcchcchhhhchchchhhchchhhchcchhhhhhhhhhchhhhhhhhc oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo hhthththththhhhhhhhththhhthhhhhhhhhhthhthhththththhthththththththhthhhthhthhhththththhhttthhthththththththththtthtthththththtththththhtthhthttttththththhththhhtththhhthhhhhhththhthhhhhhhhhhhthhhhhhhthhhthherererererereeeeeeeeeeeeeee aaaaaandd sssprprprprprpreaeaeaeaeaead ddddd out 

evenly without cluttering together.

Remarks: Quite a handful of stut dents said that tht e paper is nnnnnnegegegegegegaaaaata ivelelelelelelyyyyyy ccharged and 
hence prevent ink from cluttering together. Howeww ver, this is nnnnnnoototototot true as the question
did not say the paper is negatively charged and evenen if the papapapapapapepepepepeper is negatively 
charged, they cannot prevent the ink from clutteriingngn  together.

c E = QV 
= VIt
= 20 x (1.5 x 10-6) x 60 
= 0.00 18 J  

Remarks:Badlyy doonee. Manyy hhasas ppoor concepts what the prefix micro means and 
understanding hohoh w w currrenent t anand d d chcharge are related with time.

9a R=( + ))
Remarks: GeGenenen rarally ok.

b I= 12/30
=0.40 A

Remarks: Generally ok
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Section C

10a Sunder is right. 1000 v is the generator’s output voltage, not the voltage across the 
transmission cables. Ramie should take= = 200 . 

Comments:
Must explain BOTH why Sunder is correct and Ramie is wrong. This is done in 
the answer given above.

Ramie should not divide 1000 V by 3. This is because 1000V is the p.d. 
generated by the generator (the voltage supplied to the whole circuit), so the 
resistance substituted into the equation should be the total resistance in the 
circuit which includes the resistance of the transmission cables and the 
resistance of the electrical appliances. In this case, resistance of the 
appliancs are not provided in the question.

Sunder can also get 200 A by =  =   = 200 . Here, P is the power 
generated P1 and V is p.d. generated V1. Many students think that Ramie is 
wrong because she used V = IR instead of P=IV. Here, we see that both 
formulae can be used. What matters is the substitution of correct values. 

b The 120,000 W loss of power goes to heating up the cables and it becomes 
thermal loss. 

Comments:
Why is is wrong to say 120 000 W power lost is due to electrical appliances? If 
you realised, 120 000W = P3 = P1 – P2 = Power to be sent – Power received. 
So, P3 is the power lost during transmission in the cable and not due to 
electrical appliances.
Many students wrote general answers that can fit into many questions. E.g. 
“Heat is lost to the surrounding.” Earns no mark.

c For W
P  = V I    
800,000 =  100,000 V X I
I  =  800,000 w / 100,000 V  =  8.0 A (to 2 s.f.)

For X
p.d. across the cables   V = I R  =  8.0 A X 3 = 24.0 V
p.d at the terminals of the consumers  = 100,000 V – 24 V
                                                             = 99976 V
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Ramie should not divide 1000 V by 3. This is because 1000V iiis sss the p.d. 
generated by the generator (the voltage supplied to the whholololololole ciciciiiircrcrcrcrcrcuit), so the 
resistance substituted into the equation should be the total rrrrrresesesesesesisisisissstatatatatatance in the 
circuit which includes the resistance of the transmimiiiiissssssssssssioioioioioionnnnnn cacaaaacablblblbblb es aandndn the 
resistance of the electrical appliances. In this cacaaaaasesesesesese,,,,, rerererereresisisisisisistannnnncececececece ofofofofofof tttttthehehehehehe 
appliancs are not provided in the question.

Sunder can also get 200 A by = =  ================================================ 202020220202020202020202020220202002020202220202020020202020200202020222202202020200022020202222020020000002022020222000202022022220202000000202022020020200202200020202002202202202220220222002022222220020222200000220000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ........ HHHHHeHeHeHeHeHeHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH rererererere, PPPPPP isisisisisis ttttthehehehehehe power 
generated P1 and V is p.d. generated V1. Manyyyyyyyyyyyyyy ssssssssssssssssssssssssssssssssssssssssssssstututututtutututututututututututut denttttttssssss ththhhhhink ththththththatatatatatat Ramie is 
wrong because she usedd VV = IR instead of P=IV. Here, wwwwwweeeee e see ththththththat both 
formulae can be used. What matters is the substitution oooooof f f cccccoc rrect values.

b The 120,000 W loss of power gogoeses tto o heatatininngg upup ttheh  cables and it becomes 
thermal loosss .

Comments:
Why is is wrw onngg too sayy 112020 00000  W power lost is due to electrical appliances? If
you reala iseddd,, 12120 0 0000W0W == PPP33 == P1 – P2 = Power to be sent – Power received. 
So, P3 isis tthehe powowerer llosostt duduring transmission in the cable and not due to 
electrical appplil ananceces.s.
Manyny sstutuudedentnts s wrwrotote general answers that can fit into many questions. E.g. 
“Heeatatt iis s loloost ttoo ththe surrounding.” Earns no mark.

c For W
P = V I
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For Y
Power loss =  I 2 R  =   82 X 3  = 192 W

For Z
Power received by consumers =   800,000  – 192
                                                 =    799800 W

Comments:
Remember to answer to 2 or 3 s.f.
X and Z need to be written to exact value.Cannot be rounded off to 2 or 3 s.f. 
Voltage drop across the cable (24 V) is small in comparision with p.d. generated 
(V1) and Power lost in the cable is small in comparision with Power 
generated(P1). These will make value of X and Z very close to value of V1 and
P1. So, rounding off X and Z becomes meaningless.

      This is just like Workbook Page 113 Data-based Qn no 2(b) where you need to 
       find the number of total internal reflection in the optical fibre. Rounding off the 
       answer to 2 or 3 s.f. just makes the answer meaningless.

d Case 1× 100% = 60 %
Case 24800200000 × 100% = 2.4 %

e Sunder should advise the power station to raise the p.d. between the power station 
terminals to very high voltage so as to reduce heat loss through transmission 
cables.

Comments:
Why are these answers wrong?

      “Transmit electricity with low current so to ensure minumum power is lost”.
The transformer step-up or step-dwon voltage to increase or decrease the 
transmitting current. So, Sunder should give advice to the power station
pertaining to the voltage to be transmitted. NOT the transmitting current. 
Otherwise the question is still not answered. How is the power station supposed 
to lower the transmitting current?

“Should give power station Case 4 because it has lowest % of power lost in the 
cable.”
This answer is just repeating the obvious in part (d). Question is still not 
answered.

Case 3 76800800000 × 100% = 9.6%
Case 4 192800000 × 100% = 0.024% 
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Voltage drop across the cable (24 V) is small in comparision with p.d. generate
(V1) and Power lost in the cable is small in comparision withhhhhh PPPPPPowowowowowower 
generated(P1). These will make value of X and Z very closeeeeee to vaaaaaallllllue of V1 and
P1. So, rounding off X and Z becomes meaningless.

This is just like Workbook Page 113 Data-based QnQnQnQnQnQn nnnnnnoooooo 2(2(2(2(2(2(bbbbb)b  wheheheheheherererererere yyyyyyouououououou need to
      find the number of total internal reflection in theeeeeeeeee ooopopopopopopopopopopopopopopopppopoppopppopopopopopopopopoppoppopopopopopopopppppopopoppoppopoppopopopppppopppoppooopopoppopoopopoopppooopoooopooppoopppopopoopooopppppppppppppppppppppppppptitititittttttttttttttttttttttttttttititittttitttittititiitititiittttitittttiittttitttttttitittttttittttttttttttittttttttttttttttitttttiicacacacacacacaccacacaacacacacacacacacacacaacacaacacacacaacaaaacaccaaacacacacacccacacaaaaacacaaaacacacacacaacacacacacaaacaaaacacacacacaaccccccaaccccacaccccccccacccccccacccccaaacaccacacccccaaallllllllllllllllllll fffffifffffffffffffffff bbbbbrb e. RoRoRoRoRoRoundddddding off the 
      answer to 2 or 3 s.f. just makes the answer r r r r r mmmemememememememememememememememememmemememememeeememememememeememememememememmememeememeememeemmeemeememememeememmemmemmmmemmememmemmmmmemmmemmeeeeeeemmeeeeeemmeeeeeeemeeemememeeeeeeeananaaaananananaaanananananananananaanaanaanananananannananaaaaaaanaaaananananananaaaanaaannnnananaaaannnnannaaananaaanananananaaaananaannanannnannanaanaaaaaaannaaaaanaananananaanannaanaanaaannnnnnanaaaaaaaaaaa ininininiinininininininnininniniiniiininiininininininiiininininiiniininiiniinnininnnnnnnnnnnnninnnninnnnnnnnnnnnninnnininnnninnnnininnnnnnnnnnnnnnnnnnnnnnnnnnniiinninninglglglglggglgggglglgglggglglglglglglglglglglglglglglglglglglglglglglgllglgglgglglglglgglgllgglggglglglglglglglgllgglgggglglglglggglgllglglgllglggllglgglgggggggggggglggggggggggglglgggglggggglgggggggg eeeeeeeeseseseseeseeeeeseeeseeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseess.s.s.s.s.s.ssss

d Case 1× 100% = 60 %
Case 24800200000 × 100% = 2.4 %

e Sunder should advise the popoweweer r sts atioonn to raise the p.d. between the power station
terminals to verry y y hihighgh vololtatagege ssso o asa  to reduce heat loss through transmission 
cables.

Commenntss::
Whhy y arara ee ththt esese e ananswers wrong?

     “Transmimit t t elelectricity with low current so to ensure minumum power is lost”.
The transformer step-up or step-dwon voltage to increase or decrease the 
transmitting current. So, Sunder should give advice to the power station

Case 3 7680008000000 × 100% = 9= 9= 9= 9= 9= 9.6%
CCases 4 1919228080000000 × 100% = 0.024%

 
902



     “Increase voltage have less current.”
     This answer is too vague! As said in the teaching notes on Current Electricity, 
      always state what voltage or what current you are referring to! Look at the data 
      in the table, there are so many values of voltages. Which one are you referring 
      to? 

11a The live wire is connected to a high potential and delivers current to the 
appliance.

b The neutral wire is connected to zero potential and helps complete the circuit.

Comments on 11(a) and 11(b): 
“The live wire has high voltage…” is acceptable.

The following are wrong phrasing:
“Live wire contains a very high potential”.
“Live wire has high voltage passing through it”.
“Live wire carries high potential”.
“Live wire is a wire of high potential”.
“Neutral wire has zero potential difference”.
“There is 0V in the neutral wire”.
High potential or zero potential cannot be contained or be passing through or to 
be carried.  “Carries current”, “current passing through” is correct. Use 
appropriate words with ‘current’ and ‘voltage’.

DO NOT write “ 0 voltage”. Write “zero voltage”. “0 V” is acceptable. 

Why is this answer wrong? “The live wire is the wire that carry current into the 
circuit” and “The neutral wire is the wire that completes the circuit and brings 
current back to the source.”

    These answers did not mention “potential” at all! Note that “Current flows only
     when there is potential difference”. So, it is important to have “potential” in the 
     answers. Notice the same goes to my comments in 10(e).

ci Current drawn  = P / V
              = 100 / 240
              = 0.42 A 

cii Total current drawn by 3 lamps
= 0.416 x 3
= 1.25 A
Hence fuse rating accepted are 1.5 A to 2.0 A
Comments: 
Cannot be Fuse 3.0 A! it is more than twice larger than 1.25 A. The appliance will be 
damaged!
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d If a fault develops and the live wire touches the metal casing of the fan, the fan 
will become live/be at a high voltage/potential.
The user will get an electric shock/electrocution if he touches the fan.

Comments:
Again, notice that “potential” is the key point to bring up. Without a difference in 
potential, current will not flow.

e The fan will not work as it will be short-circuited.

The 7 A and 10 A fuses will blow due to the large current. Fuse X will not blow
because it is in a parallel connection. 

The lamps will not light up because the 10 A fuse has blown, hence the circuit 
becomes an open circuit/electrical supply is cut off.

Comments:
This question is difficult for most students.

12E
ai The magnetised iron core attracts the iron armature, which will generate a 

clockwise moment about the pivot.

The horizontal arm of the armature will then tilt upward and pushes contact B to 
form contact with A.

aii

iii A relay can act as a primary switch to turn on a secondary switch for a circuit that 
draws large current.
(This protects the user from a potentially dangerous circuit with large current.)

Comments:
Many students mistook this “relay” as a “circuit breaker”. A circuit breaker works 
when there is a large surge of current in the circuit and the electromagnet
becomes so strongly magnetised that it attracts the soft iron armature to break 
the circuit.

Here, this is a relay. A relay works when switch is turned on and d.c. supply of 
small voltage is used. There is no large surge of current!
Also, in relay, contacts AB are connected to another cicuit with HIGH VOLTAGE 
SUPPLY. Note that the current does not flow from the d.c. supply that you see to 
the other circuit with contacts AB. 
Question asks for Purpose. Not Uses. So, ‘car engine’ as answer is wrong!
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bi When the temperature of the thermistor rises, its resistance decreases. This will 
cause a larger voltage across the coil / larger current to flow through the coil.

The soft iron will be magnetised and the relay will close the switch, causing the 
bell to ring.

bii I = V / R
= 12 / 200
= 0.060 A (to 2 s.f.)

biii p.d. of thermistor = RI
= 2000 x 1.5 x 10-3

= 3.0 V

p.d. across coil = 12 – 3.0
= 9.0 V

12OR
ai X: North

Y: South

aii The rotating magnet causes the coil to experience changing magnetic field as its 
pole approaches and leaves the two ends of the soft iron core.

According to Faraday’s Law, when the coil experiences changing magnetic field, an
induced e.m.f/current. will be formed.

As the magnet turns, the magnetic flux linkages with the coil is always increases 
and a decrease periodically, by Lenz’s Law, the induced current will always be 
alternating, in order to oppose the change in magnetic flux linkages.

Comments:
This question is poorly done. But it is good for students who attempt to reveal their 
wrong understanding and for marker to take the chance to address it.

Note that Faradays’ Law explains how emf is induced. Lenz’s law explains the 
direction of the induced emf.

iii Slip rings and brushes are not needed in the set up. They contribute to total 
resistance in the whole circuit.

OR more compact

OR no need to replace worn out carbon brushes         
bi Step-up
ii = 250100 = 2.5
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iii

                          Fig A                                  Fig B

Fig C

Fig D

As magnetic flux is more permeable in the soft iron core instead of air, the 
magnetic flux will be formed in the direction as shown in Fig C.

By right hand grip rule, the direction of eddy current will be in the direction of 
Fig A and Fig C.

Thus, to prevent large eddy currents form in the transformer, we have to laminate 
along X to reduce the size of eddy current as shown in both Fig A and Fig C.
This can be seen in Fig B and Fig D.
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                          Fig A                                  Fig B
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As maggnenetit c c flfluxx is s mom re permeable in the soft iron core instead of air, the 
magneticc fflulux wiwillll bbe formed in the direction as shown in Fig C.
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Current withough voltage and Voltage without current?

In Figure 1, potential at point U and W = 6 V ; VUW = 0 V

Potential at point X, Y and Z = 0 V; VZY = VXY = 0 V

In Figure 2, potential at point U and W = 6 V; VUW = 0 V

(Assuming all bulbs are of the same resistance)

  VWX = VZY = VXY = 2 V

END

1 2 3 4 5 6 7 8 9 10
B D B C B C C C C C
11 12 13 14 15 16 17 18 19 20
C B C B B D B A D A
21 22 23 24 25 26 27 28 29 30
A B D B C A D B C D
31 32 33 34 35 36 37 38 39 40
D C C A A B B C C A

 

6 V 6 V 

U 

Figure 1 

Z Y

X W 

Figure 2 

U 

Z Y

X 

W 
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In Figure 1, potential at point U and W = 6 V ; VUW = 0 V

Potential at point X, Y and Z = 0 V; VZY = VXY = 00 0 0 0 0 VVVVVV

In Figure 2, potential at point U and W = 6 V; VUW = 000000000 VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

(Assuming all bulbs are of the same resistance)

  VWX = VZY = VXY = 2 VV

ENEND

1 2 3 4 55 66 7 8 9 10
B D B C BB CC C C C C
111 12 131 14 1515 16 17 18 19 20
C B CCC BB BB D B A D A
21 22 2323 24242 25 26 27 28 29 30
A B D BB C A D B C D
31 3232 3333 343 35 36 37 38 39 40
D CC C A A B B C C A

Figure 1 Figure 2
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2 
 

1 The time taken for a pendulum to swing from position X to position Y is 0.60 s.

How many periods are there in one minute of oscillations?

A 5
B 10
C 50
D 100

2 Which of the following pairs of physical quantities do not have the same unit?

3 A simple pendulum with a heavy bob is suspended from a ceiling by a string. The bob is 
then pulled to one side and held stationary with the string taut.

Which vector diagram represents the forces acting on the bob in its new position?

A friction electrostatic force
B heat capacity latent heat
C latent heat kinetic energy
D rate of energy conversion power

A B C D
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4 At t = 0 s, a stone is thrown vertically up into the air at 20 m/s.

Which of the following best describes the motion of the stone in the air at t = 2.0 s?

speed / m/s acceleration / m/s2

A 10 0

B 10 10

C 0 0

D 0 10

5 A girl takes 90 s to walk 80 m towards the north. She then runs 60 m towards the east for 
10 s.

What is her average speed and average velocity?

average speed / m/s average velocity / m/s

A 1.4 1.0

B 1.4 6.1

C 2.0 1.0

D 3.4 6.9

6 A bottle full of mercury has a mass of 730 g. When the same bottle is filled with an unknown 
liquid P, its mass is 100 g. If the mass of the empty bottle is 50 g, calculate the density of 
the unknown liquid P. (Density of mercury = 13600 kg/m3)

A 1.0 g/cm3

B 2.0 g/cm3

C 7.3 g/cm3

D 14.6 g/cm3
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7 Two bulbs X and Y containing air at different pressures are connected by a tube P which 
contains two mercury threads.

                                                                     

The density of mercury is 13 600 kg m─3.
Which pair of values of h1 and h2 is possible?                                                                   

 h1 / cm h2 / cm

 A 2.0 8.0

 B 4.0 2.0

 C 6.0 6.0

 D 8.0 2.0

8. A student left two identical, heavy, stone blocks resting on soft earth.  One is vertical and 
the other is horizontal as shown in the diagram below.

The vertical block started to sink into the soft earth by 2.0 cm, but the horizontal one sinks 
less.  Which row correctly compares the force and the pressure that the two blocks exert on
the earth?

force pressure
A same different
B same same
C different different
D different same

h1 h2 h1 and h2 are 
not to scale
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9 An object of mass m is hanging by a string from the roof of a lift. The lift is moving
upwards but is slowing down. The tension in the string is 

A less than mg.
B exactly mg.
C greater than mg.
D zero.

10 The gravitational field strength of the Moon at its surface is one-sixth that of Earth at its 
surface. If the mass of a man is 75 kg on the surface of Earth, what will be his mass and 
weight if he is brought to the surface of the Moon?

mass / kg weight / N

A     12.5      125

B      75       12.5

C      75       125

D      450      4500

11. A metal sphere is falling at a constant velocity through a cylinder of oil.

Which of the following graphs shows the metal sphere’s variation of kinetic energy Ek and 
potential energy Ep with respect to time? 

A. B.

C. D.

KiasuExamPaper.com 
914



 6

12 A bullet of mass 0.010 kg travelling horizontally at 100 m/s is stopped after penetrating 
through 0.20 m of wood. What is the average retarding force applied to the bullet by the 
wood?

A 10 N

B 250 N

C 500 N

D 1000 N

13 There are 3 paths leading to the top of the hill as shown below. All 3 paths begin at the foot 
of the hill.

Assuming the friction of the ground is negligible, which of the following statements is true?

A Path C requires the most energy to reach the top.

B Path A requires the least energy to reach the top.

C Path A requires more energy than path B to reach the top.

D All three paths require the same amount of energy to reach the top.

Path A
(7m)

Path C
(12 m)

Path B
(10 m)
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14. The figure below shows two mercury barometers P and Q placed in troughs of mercury at 
the same level.  The measurements of w, x, y, and z are made in cm.

 

Which of the following statements is correct?

A The space above the mercury in P is a vacuum and the atmospheric pressure is x cm 
Hg.

B The space above the mercury in Q is a vacuum and the atmospheric pressure is w 
cm Hg.

C The space above the mercury in Q contains a gas (or air) whose pressure is (y-z) cm 
Hg

D The space above the mercury in P contains a gas (or air) whose pressure is (y-z) cm 
Hg

15. When a liquid-in-glass thermometer is immersed in pure melting ice, the length of the liquid 
thread is 2.0 cm.  When the thermometer is placed just above boiling water, the length of 
the liquid thread is 12.0 cm.  

The length of the liquid thread is 8.4 cm when the thermometer is used to measure the 
melting point of potassium.

What is the melting point of potassium?

A 36 °C
B 60 °C
C 64 °C
D 84 °C

16. A piece of aluminium of mass m has a specific heat capacity of c.  A piece of copper of 
mass 2m has a specific heat capacity of 2c.  Both of these metals receive the same 
quantity of heat and the temperature of the copper rises by 10°C.  By how much did the 
temperature of the aluminium rise?

A 5°C
B 10°C
C 20°C
D 40°C

vacuum
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17. A double-glazed window has two sheets of glass separated by a layer of air.  Thermal 
energy is lost through conduction and convection through the layer of air.  The amount of 
conduction and convection varies with the thickness of the layer of air, as shown in the 
graph.

Which thickness of air produces the smallest thermal energy transfer, and why?

A 0.0, because there is little thermal energy transfer by convection.

B 1.0 cm, because the total thermal energy transfer is least

C 1.5 cm, because the thermal energy transfer by conduction is less significant than 
that by convection.

D 2.5 cm, because there is little thermal energy transfer by conduction.

18. A student needs a double-walled glass vessel to contain a hot liquid.

What reduces heat losses by radiation?

A A vacuum in the space between the walls.

B Painting surface Q black.

C Painting surface R silver.

D Painting surface S black.
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19. The diagram shows a water wave moving in the direction shown.

At which point is the water moving upwards with maximum speed?

20. Which of the following statements concerning EM waves is/are correct?

(1) EM waves are either transverse or longitudinal.
(2) EM waves travel at the speed of light in a vacuum.
(3) EM waves can be deflected by external magnetic and electric fields.

A (1) only
B (2) only
C (1) and ((3) only
D (2) and (3) only

21. A man stands between two cliffs as shown in the diagram and claps his hands once.

Assuming that the velocity of sound in air is 330 m/s, what is the time interval between 
the 2 loudest echoes?

A 0.17s
B 0.33s
C 0.67s
D 0.83s

 

A

B

C

D

KiasuExamPaper.com 
918



 10

22. A ripple tank filled with water is used to study waves. The diagram shows some 
wavefronts when viewed from the top.

The frequency of the water waves is 20 Hz. What is the wave speed in m/s?

A 0.20
B 0.40
C 0.80
D 1.20

23. Three objects P, Q and R are viewed through a plane mirror as shown. When a barrier is 
moved towards the mirror, which of the objects will disappear first and which will 
disappear last?   

                           
 
 
            disappears first           disappears last

A             P                                 Q
B             P                                 R
C             Q                                 R
D             R                                 P

barrier
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24. The diagram shows a light beam entering a piece of optical fibre.

Which of the following could be a possible value of the optical fibre’s critical angle?
A 40o

B 42o

C 70o

D 75o

25. A thin converging lens is used to produce a focused image of a candle on a screen.

Various focused images are produced on the screen by moving the lens and the screen 
backwards and forwards. Which one of the following statements is always correct?

A The image is inverted.
B The image is bigger than the object.
C The image is closer to the lens than the object is.
D The image is at the principal focus (focal point) of the lens.
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26. Two metallic spheres X and Y are placed in contact.  A positively charged rod Z is then 
brought near them as shown in figure below.

Now, if X is earthed without removing Z, then

                                             

A both X and Y will be positively charged.

B X will be positively charged, and Y will be neutral.

C X will be neutral, and Y will be negatively charged.

D X will be positively charged, and Y negatively charged.

27. Three small metallic balls are hung on the wall. Any two of these balls can attract each 
other.  Which of the following statement is correct?

A One of the balls is positively charged while the other two are negatively charged.

B One of the balls is negatively charged while the other two are positively charged.

C One of the balls is positively charged, one is negatively charged and one is neutral.

D One of the balls is charged while the other two are neutral.

28. The diagram represents the wiring from a 240 V mains supply to a socket outlet in a house.  
An electrician wanted to measure the voltage at the socket outlet by connecting a voltmeter 
across the numbered positions.

Which of the following correctly shows the voltages across the numbered positions?

A 240 V across 1 and 2; 0 V across 1 and 3.
B 240 V across 1 and 3; 0 V across 2 and 3.
C 240 V across 1 and 3; 0 V across 1 and 2.
D 240 V across 2 and 3; 0 V across 1 and 3.
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29. A power board is used for convenience to plug in multiple appliances at the same time.
Assume the fuse rating of the power board is 13 A.

Which of the flowing statements are correct?

(1) The sockets on the power board are connected in parallel.
(2) The extension cable should be thickest among all the cables of the appliances.
(3) It is safe to plug an electric iron rated “220 V, 2,000 W” and an electric kettle rated 

“220 V, 1500 W” together in the power board and turn them on at the same time.

A (1) and (2) only
B (1) and (3) only
C (2) and (3) only
D (1), (2) and (3) only.

30. The following diagram shows a voltmeter V connected across a thermistor S which is in 
series with a resistor R.

Which graph best represents the variation of voltmeter reading V with temperature?

                temp/oC                  temp/oC                      temp/oC                  temp/oC

5V

0V
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31. In the circuit shown, all five resistors have the same resistance. Which resistor will have the 
greatest potential difference across it?

A R1
B R2
C R3
D R4 and R5

32. Four identical light bulbs are connected to an ideal battery as shown in the diagram. The 
filament of Bulb 1 breaks. What happens to the ammeter reading and the brightness of the 
remaining bulbs?

Ammeter Reading Bulb 2 Bulb 3 Bulb 4

A Increase Dimmer Brighter Brighter

B Decrease Dimmer Brighter Brighter

C Increase Brighter Dimmer Dimmer

D Decrease Brighter Dimmer Dimmer

R1 R2

R3

R4 R5

3.0 V
A

1

2 4

3
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33. A plotting compass is placed in front of a solenoid.

Ignoring the effects of the earth’s magnetic field on the compass, what will the compass 
needle show when switch S is closed?

34. Which of the following statements about magnetic fields is incorrect?

A Magnetic field strength increases when the field lines become denser.
B Magnetic field lines may cross each other.
C Magnetic field lines can form closed loops.
D Magnetic field lines point from the north pole towards the south pole.

35. The diagram below shows a magnetic field within a region of space.
 

  
 

Which point will have the greatest magnetic field strength?

A P
B Q
C R
D S
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36. An electronic balance reads 111 g when a closed-loop copper coil is placed on it as shown. 
A bar magnet is dropped vertically from a certain height above the coil. What is the reading 
of the electronic balance just before the magnet reaches the coil?

     
          
               

A 111 g
B initially less than 111 g, then greater than 111 g
C less than 111 g
D greater than 111 g

37. The diagram shows two parallel wires P and Q in the plane of the paper. P is fixed; Q is 
free to move.

When the same current I passes through each wire in the same direction, Q moves

A away from P in the plane of the paper.
B downwards into the paper.
C towards P in the plane of the paper.
D upwards out of the paper.

                    
 
 
 
 

 

Closed-loop 
copper coil

P

Q

I

I

g

electronic balance
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38.   Hot air from a hair-dryer contains many positively charged ions. The motion of these ions   
constitutes an electric current.

The hot air is directed between the poles of a strong magnet, as shown.
What happens to the ions?

They are deflected

A downwards.
B towards the north pole N.
C towards the south pole S.
D upwards.

39. A short bar magnet passes at a constant speed through a long solenoid.  A 
galvanometer is connected across the solenoid.

Which graph best represents the variation of the galvanometer deflection θ with time t?

hair dryer

  
N                S 

axis of solenoid

A B C D
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40. When a coil is rotated in a magnetic field, the induced e.m.f. E varies as shown. 

Which of the following graphs, drawn to the same scale, would be obtained if the speed 
of rotation of the coil were doubled?

E

0
t

E

0
t

E

0 t

E

0 t

A B

DC

E

0 t

V1

-V1

-2V1 -2V1

-V1 -V1

V1V1

2V1 2V1

t1
2t1

t1
2t1

t1
2t1

t1
2t1

t1
2t1
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Section A
Answer all the questions in this section

1 Fig. 1 shows a skydiver of mass 75 kg falling vertically downwards. Arrows P and Q 
show the two main forces acting on the skydiver.  

The gravitational field strength g is 10 N/kg.   

Fig. 1

(a) State the names of force P and force Q.      

force P ………………………………..

force Q ………………………………..

[1]

(b) Within the first 2 seconds of the fall, forces P and Q are unbalanced.  

Describe and explain, the effect of unbalanced forces on the motion of the 
skydiver when he first started to fall.   

(c) After some time, the skydiver falls at terminal velocity.

(i) State the size (magnitude) of force Q when the skydiver is falling at terminal 
velocity.

Magnitude of force Q = ………………..

(ii) With reference to your answer in (c)(i), explain why the skydiver is still 
falling vertically downwards.

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………….  [1]

[1]

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

………………………………………………………………………………………………. [2]

KiasuExamPaper.com 
929



 3

(d) Forces P and Q are not an action-reaction pair.

Suggest a reason for this.

2. A box of mass 2.00 kg is released from rest along an inclined path XY as shown in Fig. 2.1.
It slides down the slope with an acceleration of 5.00 m/s2.

      Fig. 2.1 (Not to scale)

(a) The box is released at t = 0 at X and took 8.0 s to move to Y. On Fig. 2.2, draw a 
velocity-time graph from t = 0 to t = 8.0 s.                [1]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          Fig. 2.2

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

………………………………………………………………………………………………. [1]

X

Y

box

velocity
m / s

t / s0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
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(b) Calculate the distance the box travelled from X to Y.        

      distance travelled = ……………… m  [1]

(c) Fig. 2.3 shows the box at one point in the motion. The frictional force with the surface 
is 3.0 N.

     Fig. 2.3

(i) On Fig. 2.3, draw and label all the forces that act on the box.               [1]
(neglecting air resistance)

(ii) Determine the downward force acting on the box that is parallel to the inclined
path. 

      force = ……………… N  [1]

X

Y
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3. Fig. 3.1 shows a cross sectional view of a traffic safety barrier of mass 5.0 kg with the 
centre of gravity of the barrier indicated by the point C which is 0.100 m above its base,
XY. Fig. 3.2 shows the three dimensional view of the barrier. The width and length of 
the base is 0.500 m and 0.800 m as shown.

                                         Fig. 3.1 Fig. 3.2

(a) Determine the weight of the traffic safety barrier. [1]

(b) State two features in the design of the traffic safety barrier that improves the stability 
of the barrier.

…………………………………………………………………………………………………

………………………………………………………………………………………………..

…………………………………………………………………………………………….. [2]

(c) A worker needs to lift and move the safety barrier to a new location.  Determine the 
minimum vertical force he would need to exert at point X (Fig. 3.1) to lift the barrier 
about point Y. [2]

(d) Would it make a difference to the minimum force required whether the worker lifts 
from point X or point Z?  Explain your answer.

………………………………………………………………………………………………..

…………………………………………………………………………………………….. [1]

Z

X
X
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4. Fig. 4.1 shows a mercury manometer connected to a graduated syringe. The syringe has a 
piston which encloses a volume a volume of air as shown. The cross-sectional area of the 
piston is 25.0 cm 2. The temperature of air in the tube is kept constant throughout.

   Fig. 4.1

a) Using the idea of molecules,

i) explain how the air in the syringe exerts a pressure on the walls of the syringe.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

ii) explain why the pressure on P is equal to that on the end Q of the tube.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

P

Q
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b) The piston is free to move up and down and has cross-sectional area of 25.0 cm2.
A metal weight is placed on the piston as shown. Given that the atmospheric pressure 
is 76.0 cm Hg and the density of mercury is 13 600 kg m-3,

i) determine the excess pressure exerted on the air in the enclosed tube due to the
metal weight.

excess pressure = ………………….. Pa   [2]

ii) and hence, determine the mass of the metal weight and;

mass of metal = ……………… kg  [2]

iii) the pressure of the air in the enclosed tube.

       pressure in enclosed tube  = ………………….. Pa   [1]

KiasuExamPaper.com 
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5. Fig. 5.1 shows a pool of water of depth 1.00 m. Rays of light travel in water from a lamp. 
The angle θc marked on the diagram is the critical angle for a water-air boundary.

Given that the refractive index of water is 1.33.

Fig. 5.1

a) Determine

i) the speed of light in water;

       speed of light in water = …………………….. m s-1   [2]

ii) the critical angle θc       

    θc = …………    [2]

b) On Fig. 5.1 draw the continuation of the paths taken by the two rays shown.       [2]

not to scale

. ..
..

. .
.

R
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A thick layer of oil of a smaller refractive index than water is poured over the surface as 
shown below.

Fig. 5.2

c) Without calculation, complete the path of light ray R in Fig. 5.2 after it strikes the 
water-oil interface.                                                  [1]

6. Two metal conductors P and Q are mounted on insulating stands. Conductor P is given a 
positive charge, while conductor Q is uncharged. 

Fig. 6

a) On Fig.6,

i) draw the charges induced on conductor Q.      [1]

ii) sketch the electric field pattern between conductor P and Q.           [1]

b) Explain why there is more positive charge on the right-hand side of P.      

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………. [2]

not to scale

.
. .

.
.

.
.

.R

oil

-      -      -      -     -       -     -    -     -   -
-      -      -      -     -       -     -    -     -   -

-      -      -      -     -       -     -    -     -   -

-      -      -      -     -       -     -    
-     -   --                  -     -       -     -    -     -   

-      -      -      -     -       -     -    -     -   -
-      -      -      -     -       -     -      -    -      -      -     -       -     -    -         -

-      -      -      -     -       -     -      
-

. . ..

P

Q

+
+
+
+
+
+
+
+
+
+

+

+

+

+

+
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7. Fig. 7 shows a motor used to raise a lift which is carrying a man inside.  The power of the
motor is 6400 W. The man and the lift have a total mass of 600 kg.  The lift accelerates 
upward at 0.100 m/s2, moving a vertical distance of 11.3 m from rest in 15 s. 

 
      Fig. 7 

(a) Calculate the tension in the cable when the lift is accelerating upwards at 0.100 m/s2.
[2]

(b) Determine the work done by the motor in 15 s. [1]

(c) Calculate the efficiency of the motor. [2]

(d) Explain how the law of conservation of energy applies from t = 0 to t = 15 s.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]
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8 Fig. 8.1 shows a simple d.c. motor.  The ends of coil ABCD are soldered to metal 
pieces M and N.  M and N are in constant contact with carbon brushes P and Q.

Fig. 8.1

(a) On Fig. 8.1, show the direction of current in the wires AB and CD. [1]

(b) (i) Explain why segment AB of the coil experiences a force. [1]

(ii) Explain how you can determine that a downward force acts on AB. [1]

(iii) State the direction of the coil’s rotation, as seen by an observer O. [1]

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………
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(c) Explain why coil ABCD rotates in the same direction after every half a rotation.   [2]

(d) Fig 8.2 shows how the turning moment varies with time when coil ABCD is 
rotating.

Fig. 8.2

On Fig. 8.2, mark with a ‘X’ when the coil is in the vertical position. [1]

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

KiasuExamPaper.com 
939



 13

Section B
Answer all the questions in this section

Answer only one of the two alternative questions in Question 11.

9. Two solid metal rods, P and Q, made from the same material, are of length 30 cm. They are 
each clamped at one end to an identical water bath maintained at a temperature of 100 oC,
as shown in Fig. 9.1. The room temperature is 26 oC.

Fig. 9.1

The diameter is 1.0 cm for rod P and 2.0 cm for rod Q. The apparatus is left for 2 minutes
until the temperature at any point along the rod remains constant. The temperature, θ, is 
measured at various distances, x using infra-red thermometer. Fig. 9.2 shows the readings 
obtained.

rod P rod Q
x / cm θ / oC θ / oC

0.0 100 100
2.5 88 92
5.0 76 84
7.5 68 78
10.0 61 73
12.5 55 68
15.0 50 63
17.5 46 59
20.0 42 56
22.5 38 54
25.0 36 53
27.5 35 52
30.0 34 51

Fig. 9.2

water bath A
at 100 oC

P

water bath B
at 100 oC

Q

1.0 cm

2.0 cm
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a) Using the data in Fig. 9.2, describe the relationship in rod P between x and drop in 
temperature, θ

i) for small distance, x   ………………………………………………………………………

……………………………………………………………………………………………………

ii) for large distance, x   ………………………………………………………………………

……………………………………………………………………………………………………

         [2]

b) At a molecular level, explain how thermal energy is transferred away from the water 
bath to the end of the rods.

………………………………………………………………………………………………….

………………………………………………………………………………………………….

……………………………………………………………………………………………… [2]

c) i) Explain how the data in Fig. 9.2 suggests that heat transfer along the rod is more 
efficient in rod Q.

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [1]

ii) State the ways in which thermal energy is lost from the end of the rod (x = 30 cm).    

……………………………………………………………………………………………….

……………………………………………………………………………………………….

………………………………………………………………………………………….. [1]

d) After approximately 2 minutes, the temperature at every point along rod P and Q 
becomes constant. State and explain whether there is a transfer of thermal energy 
through the rods after 2 minutes.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…..…………………………………………………………………………………………..  [2]

e) When the power of the water bath is switched off, the water cools down. State and 
explain which water bath will cool down more quickly. 

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [2]
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10. A circuit is set up as shown in Fig. 10.1. The resistance of the LDR varies from 800 Ω to 

2400 Ω under different brightness.

 

Fig. 10.1

(a) In Fig. 10.2, sketch a graph to show how the resistance of LDR varies with light
intensity.

   

                                 

[2]

(b) State the voltmeter reading on V1.                                                              

                         V1 = ……………. V [1]

light intensity

R / Ω

Fig. 10.2

A1
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c) Calculate the reading shown on the ammeter A1 when the LDR’s resistance is 800 Ω.     

    ammeter reading = ………………….. A   [3]

d) i) What is the voltmeter reading V2 when the light intensity is low?                                            

       V2 = ………………….. V   [2]

ii) An ammeter A2 is now connected across points X and Y. Indicate in Fig. 10.3 
below the direction of current flow. Explain your answer using numerical values 
where possible.

      

Fig. 10.3

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

A2

X

Y

A1
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11. Either

Sound is propagated in air as a longitudinal wave, in which there is a repeated sequence of 
displacements of the air particles. Fig. 11.1 illustrates nine particles, equally spaced along 
the line AB, in still air.

a) A sound wave of wavelength equal to AB is sent through the air in the direction of PQ. 

i) On line PQ on Fig. 11.1, draw the possible positions of the nine particles in the 
wave relative to their positions in still air, when the sound wave propagates 
through the particles. Particles 1 and 9 have been drawn for you.         [2]

ii) Sketch a graph showing how the displacement, d of the particles from their 
undisturbed positions vary along PQ on Fig. 11.2. Take direction to the right as 
positive.         [1]

b) A sound wave can also be described in terms of a repeated sequence of changes in 
pressure. On Fig. 11.2, identify, and label with H, a point where the pressure is the 
highest. Explain your choice clearly.

…………………………………………………………………………………………………

……………………………………………………………………………………………… [2]

1 2 3 4 5 6 7 8 9

A B

P

P

Q

Q

d

                                                        Fig. 11.1

                                                        Fig. 11.2

distance

distance
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c) Fig. 11.3a shows the trace on a cathode-ray oscilloscope (C.R.O.) when a pulse of 
ultrasound is reflected from a distant object.

Fig. 11.3a          Fig. 11.3b

The controls on the cathode-ray oscilloscope are adjusted to produce the trace shown 
in Fig. 11.3b.

i) Explain in detail how the controls shown on the cathode-ray oscilloscope are 
adjusted.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

ii) The larger peak shows the transmitted pulse; the smaller peak shows the reflected 
pulse. Explain why the reflected pulse has a smaller peak compared to the 
transmitted pulse.

……………………………………………………………………………………………….

…………………………………………………………………………………………… [1]

iii)For the trace shown in Fig. 11.3b, the Y-gain is set at 5 mV/cm with time base at      
0.20 s/cm. Determine the distance of the object from the ultrasound detector given 
that the speed of the ultrasound is 1500 m s-1 in the medium.

distance = ………….. m  [2]

1 cm

1 cm

KiasuExamPaper.com 
945



 19

11 OR

Fig. 11.4 shows a bar magnet attached to a spring oscillating above a coil of wire. The 
bottom of the magnet moves up and down between P and R. Fig. 11.5 shows the same 
magnet by itself.

Fig. 11.4

Fig. 11.5

a) On Fig. 11.5, draw the magnetic field pattern around the bar magnet.               [2]

N

S

cardboard  
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b) When the magnet oscillates, an electromotive force (e.m.f.) is induced in the coil.

i) Explain why an e.m.f. is induced.

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [1]

ii) Explain why an increase in the amplitude of oscillation will increase the induced 
e.m.f. in the coil.

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [1]

iii)State and explain the position(s) of the bottom of the magnet when there is no
induced electromotive force (e.m.f.) in the coil.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [2]

c) The coil is connected to the y-input of a cathode-ray oscilloscope.

Fig. 11.6

For the trace shown in Fig. 11.6, the Y-gain is set at 2 mV/cm and time base at      
0.20 ms/cm. Determine the frequency of oscillation of the bar magnet.

     frequency = …………….  Hz   [2]
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d) When the magnet moves from P to R in Fig. 11.4, the direction of the induced current 
in the coil is shown by the arrows.

Explain why the current is in the direction shown.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………………………………………………………………………………  [2]

END
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Answers for paper 2
Section A

Answer all the questions in this section

1 Fig. 1 shows a skydiver of mass 75 kg falling vertically downwards. Arrows P and Q 
show the two main forces acting on the skydiver.  

The gravitational field strength g is 10 N/kg.   

Fig. 1

(a) State the names of force P and force Q.      

force P ………………………………..

force Q ………………………………..

[1]

(b) Within the first 2 seconds of the fall, forces P and Q are unbalanced.  

Describe and explain, the effect of unbalanced forces on the motion of the 
skydiver when he first started to fall.   

(c) After some time, the skydiver falls at terminal velocity.

(i) State the size (magnitude) of force Q when the skydiver is falling at terminal 
velocity.

Magnitude of force Q = ………………..

(ii) With reference to your answer in (c)(i), explain why the skydiver is still 
falling vertically downwards.

P – weight , 

Q – air resistance

The skydiver begins to accelerate.  [1]   

When the forces P and Q are unbalanced, a downward resultant force acts on 
the skydiver which causes him to accelerate towards the ground.   [1]

Q = 750 N

When the air resistance acting against the skydiver is equal to the weight, there 
is no resultant force acting on the skydiver. Since he is already in motion, he 
continues to remain in uniform motion in the same direction due to his inertia

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

………………………………………………………………………………………………. [2]

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………….  [1]

[1]
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Fig. 1

(a) State the names of force P and force Q.      

force P ………………………………..

force Q ………………………………..

[1]

(b) Within the first 2 seconds of the fall, forces P and Q arereeeeeeeeeee unbalanananancecececed.  

Describe and explain, the effect of unbalanced foro ces on the mmototioon of the 
skydiver when he first started to fall.  

(cc) After some time, the skydivever r fafalllls s at terminal velocity.

(i) State thhe e sisizez  (magngnittudude)e) oof f force Q when the skydiver is falling at terminal
velocity.

Magnitude of force Q = ………………..

(ii) With refefere ence to your answer in (c)(i), explain why the skydiver is still 
falling vertically downwards.

P – weight , 

Q – air resistance

The skydiver begegegggeggegegggggggggegegggginiiiiiii s to acccccccccccccccccccccccccccccccccccccccelelelleleleleleleleleleelererererererererererrererererererereere atatatatatattatatataatattaatatatatataata eeeeeeeeeee.eee   [1[[[[[[[[[[[[[[[[[[[ ]]]]]   

When the forceeeeessssssssssssssssss P PP PPP P PPPPPPPPPPPPPPPPP anaanaanananaanaanaaaanaaaaanaana d ddddddddd Q Q Q QQQ Q QQQQQ QQQQQQ QQQQQ arrrrrrrrrrrrree ee e eeeeeeeeeeeeeeeee unbabbbbbbbbbbbbbbbbb laaalaalalalaalalalaalalaalaaaaal nncnn eddddddddedddeddddddddeddee , a aaaaaaaaaaaaaaaaaaaaa dododododododododododododooodoodooododoodowwnwwnwnwnwnwnwnwnwwnwnwnwnwwnwwwwnwnwnwwwnwwwawawawawawawawwwawwawwwwwwwwww rd resultant force acts on 
the skydddydddydddydyddydydydydddddydddivvvveeereeeeeeeeeeeeeeeeeeee  whiiiiccchcccccccccccccccc cacaaaacaaaacaaacaaacaacacaaaaususususuuusususususuuuussseseeeeeeeeeeeeeeeee hhhhhhhhhhhhhhhhhhhhhimimimimimimimiiiiiimmmmmmmmmm to accececeececececeececececececececeeecececc leleleleleeeeeeeleeleleeeeeeraraararaaraaaaaraaaraaaraaaaateteteteeteteeteteteteteteteeeeeeeee tttttttttttttttttowowowowowowowowowwowowowowowowooowowwwards the ground.   [1]

Q = 750 N

…………………………………………………… ………………………………… ……………………………..

……………………………………………… ……………… ………………………………………………..

……………………………………………………………………………… ……………………………………. [2]

[1]
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(d) Forces P and Q are not an action-reaction pair.

Suggest a reason for this.

2. A box of mass 2.00 kg is released from rest along an inclined path XY as shown in Fig. 2.1.
It slides down the slope with an acceleration of 5.00 m/s2.

      Fig. 2.1 (Not to scale)

(a) The box is released at t = 0 at X and took 8.0 s to move to Y. On Fig. 2.2, draw a 
velocity-time graph from t = 0 to t = 8.0 s.                [1]

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          Fig. 2.2

Any one of the following:      

The forces are acting on the same body.     
The magnitudes may not always be equal.     
The forces are of different nature (contact/ non-contact)

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

………………………………………………………………………………………………. [1]

X

Y

box

velocity
m / s

t / s0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

correct values of v for all t  

appropriate scale (no odd scale) 
and graph occupies more than 
½ graphing area   

[1]   

40.0
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g g p g
It slides down the slope with an acceleration of 5.00 m/s2.

      Fig. 2.1 (Not to scale))))))))))))))))))))

(a) The box is released at t = 0 at X and took 8.0 s to move to YY. OOnn Fig. 2.2, draw a 
velocity-time graph from t = 0 to t = 8.0 s.                [1]

X

Y

box

velocity
m / s

15.0

20.0

25.000000000000000000

3030330333030303030303030303030303000.0

35.0

correct values oooooooooof f f f ffff ff f v for rrrrrrrrrr aaaaaaalaaaa l t  

appropriateeeeee scscscscscscscscscscscalalalalaalaalalalaleeeeeeeeeee (n(n(n(n(n(n(n(n(n(n(no oo oo o oo oo o odd scale) 
and grapapappppppppph h h h h h h h h h h ocococococococococococcucucucucucucucucucucupiess mmmmmmmmmmmorooooooooo e thththththththththththanananaanaaaaaaa  
½ grappppppppppphihihihihihihihihihihingngngngngngngngngngng aaarererererererererererea   

40.0
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(b) Calculate the distance the box travelled from X to Y.        

      distance travelled = ……………… m  [1]

(c) Fig. 2.3 shows the box at one point in the motion. The frictional force with the surface 
is 3.0 N.

     Fig. 2.3

(i) On Fig. 2.3, draw and label all the forces that act on the box.               [1]
(neglecting air resistance)

(ii) Determine the downward force acting on the box that is parallel to the inclined
path. 

      force = ……………… N  [1]

distance travelled = area under the velocity-time graph    

distance XY = ½ (8.0) (40) 
                       = 160 m                                               [1]

X

Y

20.0 N

normal 
contact 
force labelled correctly and 

on the diagram

1 mark awarded only if 
all forces are correctly 
labelled

3.0 N

F – 3.0 = ma
F – 3.0 = (2.0)(5.0)
F = 13.0 N                     [1]
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(c) Fig. 2.3 shows the box at one point in the motion. The frictional force with the surface 
is 3.0 N.

     Fig. 2..3

(i) On Fig. 2.3, draw and labebel l alall l the foforcrcess tthah t t act on the box.               [1]
(neglecting air resistancee))

(ii) Determinine ththe e dod wnnwawardrd ffororce acting on the box that is parallel to the inclined
pathh.

X

YY

2020202020202020202020200.0.0.0.0.0.00.0.0.0.0.000 N

normal 
contact 
force lalalalalalalalalalalabebebebebebebebebebebelllllllllllleeeeeedeeeee  corrrrrrrrrrrrererererererererererectctctctctctctctctctctlylylylylylylylylylyly aaaaaaaaaaandndndndndndndndndndnd 

onononononononononononnnnnnnnnnn thehehehehehehehehehehe diagrgrgrgrgrgrgrgrgrgrgramamamamamamamamamamam

111111111111111111111111111111111111111111 mmmmmmamamaamamamaammmmamamammmmmmmmmaaamaarkrrrrrrrr  awawaaaaaardrdrdrdrdrdrdrdrdrddededededededededededed ooooooooooonlnnnnnnnnnn y if 
alalalaalalalalalalalaalalalaalallalaalalalalalalaalallalallalallalalaaaaaaaaaaaaaa llllllllllllllll lllll ll l l ffofofoofofoffooffoffofffofooffoooofffofoforcrcrcrcrcrcrcrcrcrcrceseseseseseseseseses aaaaaaaaaaarerererererererererere cccccccccccorororoooooooo rerererereeererererererectly 
lallalalalalal beeeeeeeeeeellllllllllll edededededededddedd

3.0 N

F –––––––––––––– 3.............0 00000000000000000000 ============ mamamamaamamaamamamamaamaaaamamamaa
FFFFFFFFFFFFFFFFFFFFFF – 3.3.3.3.3.3.3.3.3.3.3.3.3.333.3.3.3.33.0 000 00000000000 =================== (2(22(2(2(2(2(2(2(2(2(2(2(22(2(2(2(2(2(2.0.0.0.0.0.0.0.0.0.0.0.0.0.00.0.0.00.00.000)(5.0)
FFFFFFFFFFFFFFFFFFF ================= 13131313113111313131311113.0.0000.0.0.00.0.0.0.0.0.00.00.0.0.00.0 NNNNNNNNNNNNNNNNNNNNNNN                    [1]
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3. Fig. 3.1 shows a cross sectional view of a traffic safety barrier of mass 5.0 kg with the 
centre of gravity of the barrier indicated by the point C which is 0.100 m above its base,
XY. Fig. 3.2 shows the three dimensional view of the barrier. The width and length of 
the base is 0.500 m and 0.800 m as shown.

                                         Fig. 3.1 Fig. 3.2

(a) Determine the weight of the traffic safety barrier. [1]

(b) State two features in the design of the traffic safety barrier that improves the stability 
of the barrier.

…………………………………………………………………………………………………

………………………………………………………………………………………………..

…………………………………………………………………………………………….. [2]

(c) A worker needs to lift and move the safety barrier to a new location.  Determine the 
minimum vertical force he would need to exert at point X (Fig. 3.1) to lift the barrier 
about point Y. [2]

(d) Would it make a difference to the minimum force required whether the worker lifts 
from point X or point Z?  Explain your answer.

………………………………………………………………………………………………..

…………………………………………………………………………………………….. [1]

W = mg = 5.0 x 10 = 50.0 N      [1]

1.  Large base area [1]
2.  Low position of CG [1]

Taking moments about Y, (either from front or side)
F x 0.500  = mg x 0.250     [1] substitution
Minimum force = 25.0 N   [1]

It would not make any difference as the CG is in the centre and the 
barrier is symmetrical.

Z

X
X
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Fig. 3.1 Fig. 3.2

(a) Determine the weight of the traffic safety barrier. [1]

(b) State two features in the design of the traffic safetytytttttttytyttytyy bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbaaaarararararaarararararrararararaarararararaaaaararararaaaaraaaaararararaaraaaararaaaaaaraaaaaaaaaaaaaaraaaaaaaaaararaaaaraaaaaraaaaaaaaaaaa ririririririririririririiririririririririrrrrrrrrrrrrr er thaaaatt imimmmprovvvveseseses tttthhhhe stability 
of the barrier.

………………………………………………………………… ………………………………………

…………………………………… ……… …………………………………………………………..

………………………………………………… ………………………… ………………………………….. [2]

(c) A worker needs to lift and momoveve tthehe ssafafetety y babarrier to a new location.  Determine the 
minimum vertical force he wwououldld nneeed d toto exert at point X (Fig. 3.1) to lift the barrier 
about point Y.Y [2]

(d) Would it make a difference to the minimum force required whether the worker lifts 
from point X or point Z? Explain your answer

W = mg = 5.0 x 10 = 50.0 N      [1]

1.  Large base area aaaaaaaaaaaaaaaaaaaaa [1111[11[1[11[111111111[11[11]
2.  Low position of CGCGCGCGCGCGCGGCGGCGCGCGCGCGGGGCGCGGG [[[[[[[[[[1]1]1]1]1]1]1]]1]1]1]11]1]1]1]1]11

TaTTTaTaTaTaTaTTaTTTaTaTTaTTTaTTaTTakikkkiiiiiiiingnnngngngngngnnngngngngngngngngngngnn  mommommmmmomommmmomomommmommmomo ennenenenenenenennenenenenennennnennee tsststststststststsstststssststsststss aaaaaaaaaaaaaaboboboboboboboboboboboboboboobobobobobobobbboouttttttttttttttttt Y, (either from front or side)
F x 0.500000000000000000000 00 0000000000000000000 ============== mmmmmmmmmmmmmmmmmmmmmggggggggggggggggggggggg x xxx xxx xxxxxxxxxxxxxxxx 0.000000 250     [1] substitution
MiMiMiMMiMiMiMiMMMiMiMMMiMMMMMMMiMiMiniiiiiiiimumumumumumumumumumumummmmmmummmmum mmmmmmmmmmmmmm fofofofofofofoofoofoofoofofofoffofoorcrcrcrccrccrcrcrcrccrcrccrcrcccrccrcrce eeee eeeeeee eeeeeeeeee ===== 25.0 N   [1]

X
XX
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4. Fig. 4.1 shows a mercury manometer connected to a graduated syringe. The syringe has a 
piston which encloses a volume a volume of air as shown. The cross-sectional area of the 
piston is 25.0 cm 2. The temperature of air in the tube is kept constant throughout.

   Fig. 4.1

a) Using the idea of molecules,

i) explain how the air in the syringe exerts a pressure on the walls of the syringe.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

ii) explain why the pressure on P is equal to that on the end Q of the tube.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

The gas molecules are in constant, random motion and travel at high speeds. They 
collide with the piston and syringe wall, exerting an average force on the walls. [1] 
The average force acting per unit area of the wall gives rise to the air pressure. [1]

P

Q

Due to the very large number of molecules present, and the average KE is fixed since 
the temperature is constant, the rate of collision / bombardment of the molecules on
every point of the wall is equal. [1]

The average force the molecules exert per unit area on the wall is the same at all points 
in the tube. Hence, the pressure is the same. [1]
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   Fig. 4.1

a) Using the idea of molecules,

i) explaia n how the air in the sysyriringnge exxere tts a a prp essure on the walls of the syringe.

………………………………………………………………………… ………………………………………….

…………………………………………… ………………………………………………………….

………………… ……………………………………………………………………………………… [2]

ii) exxplplaiainn whwhyy ththe e prpressure on P is equal to that on the end Q of the tube.

………………………………………………………………………….

……………………………………………………………………………………………….

………………………………………………………………………………… [2]

ThThThThThThThThThThThThThThThThThhThhThTThT e gagagagagagagagagagaggagagaggaggaaaas mommmmmmmmmmmmmmm leeeeeeeeeeeeeecucucucuccuccccccccc lelelelellellelelllelllel s s sss ss sssssssssssss aare eeeeeee inininininininininiinnninnnnnnn ccccccccccccccccccconononononononononononnononoonoonononooo ststsststststststststsststststststststannnnnnnnnnnnnnnnnnnnt,t,tt,t,t,t,tt,t,t,t,t,tt,t,t,t,tt,t,t rrrrrrrrrrranananananananananananannanananananannanana dodododododdododdododododdoddododododommmmmmmmmmmmmmmmmmmmmmm motion and travel at high speeds. They 
cooooooooooooooooooooollide wwwiwwwwwwwwwwwwwwwwww thhhhhhhhhhhhhhhhhhhhhh theeeeeeeeeeeeeeeeeee pisiiisisiisiiiiiisiissston…………………………… ………………………… … andddddddddddddddddddddddd sysysysysysysysysysssysysysysssssss riiiingngngngngngngngngngngngngngggggggge wawawawawawawawawawawawawawawawawawawawaawwwaw lllllllllllllllllllllllllllllll………………………………………………………… ………… …, exexexexxxxxexxxxxxxxereeeeeeeeeeeeeeeeeee ting an average……………… ………………… force on the wall…………………………………………s. [1]…………

TTTTTTTTTTThhhehhhhhh averaaaagaagagaagagagaaaaaaagaa eeeeeeeeeeeeeeeeee…………… fooofofoofoooooooooooorcrrrrrrrrrrrr e eeeeeeeeeeeeeeeeeeeee actingggggnggngggggggggggggggg ppppppppppppppppppppperererererererererereeereereeee uuuuuuuuuuuuuuuuuuuuunit area…………………………………… ………… of the wall gives rise to………………… the air pressure.……………… [1]……

P

QQQQQQQQQQQQQQQQQ

Due to theeeeeeee vvvvvvvvvvvvvvvererererererereererererererererereeerererery yy yy yyyyy yyyyyyyyyy y y lalaalalaaalalaaaalaalalalaaal rggggggggggggggggggggeeeeeeeeeeeeeeeee number of molecules present, and the average KE is fixed since 
the temperattatttatttattattttttttttururururururururururururururururrurru e eeeeeeeeeeeeeeee isisissisisisissssisisisssisissisi cccccccccccccccccconstant………………………… ………………………………………………………………………………………………………… …………………………………… ………, the………… rate of collision / bombardment………………………………………………………………………… of the mo…………………………lecules……………………on……
every point of tttttttttttttttttttthehehehehehehehehehehehehehehehehhhehh  wall is equal. [1]

The average force…………………………th l l t it th ll i th t ll i t……………………………………………………………………………………………………………………
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b) The piston is free to move up and down and has cross-sectional area of 25.0 cm2.
A metal weight is placed on the piston as shown. Given that the atmospheric pressure 
is 76.0 cm Hg and the density of mercury is 13 600 kg m-3,

i) determine the excess pressure exerted on the air in the enclosed tube due to the
metal weight.

excess pressure = ………………….. Pa   [2]

ii) and hence, determine the mass of the metal weight and;

mass of metal = ……………… kg  [2]

iii) the pressure of the air in the enclosed tube.

     pressure in enclosed tube  = ………………….. Pa   [1]

Pressure of trapped air = hρg                            
                                     = (0.100)(13600)(10)     [1] substitution

= 13 600 Pa                  [1]

Pressure exerted by metal  = mg/A      
         mg / (0.0025) =  13 600   [1] substitution

mg = 34 
m = 3.40 kg     [1]    

Pressure of air in enclosed tube = pressure due to metal weight + atmospheric pressure 
                                                   = 13600 + (0.76 x 13600 x 10)
                 = 13600 + 103 360         
                                                   = 117 000 Pa   [1]
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excess pressure = …………………………….. Pa   [2]

ii) and hence, determine the mass of the metal weight anand;d;

mass of metal = ……………… kg  [2]

iii) the presssurer of f the aiair r inin tthehe enclosed tube.

Pressure exerted by metal  = mg/A      
         mg / (0.0025) =  13 6000000000 0000000000000000000   [1] susuuuuuuuubbbbbbsbsbsbsbsbbbsbsbbsbsbsbsbsbsbsbsbsbsbsbsssbsbsbsbsbsbsbsbsbsbsbbsbbb tititititittttttititititittitititititittittitititttitititititiiiitttttitttit tututuuututututututuutuututututututututututuututuutututuuttututuuttttttttttuuuutuuuut tittttittitittititittititiititititititititititiitttt ononononononononononononnonononononononononononnonononnnonononoonnoonnnonononnnnnnn

mg = 34
m = 3.33.3.33.3.33.3.3.3.33.333333 404444444444444444  kg     [1[[[[[[[[[[[[ ]]]]]]]]]]]]]]]]]]   

PrPPrPPrPrPrPrPPrPPrPrPPrPPrPPrPrPrPPrressussssssssssssssssssss reeeeeeeee ooooooooooooooooooooof fffffffffffffffffff aiaaaaaaaaaaaaaaa r r rr rr r rrr r ininiinininininiiinnininnniniinii  encccccccccccccccccccloloololooololololoooolololool seseseseseseseseseseseeseeseeesesess ddddddddddddddddddd tutututututututututututututuutut bebebebebebebebebebebebebebebebebebebebbeeebbe = pressure due to metal weight + atmospheric pressure 
                                                  = 13600 + (0.76 x 13600 x 10)
                 = 13600 + 103 360         
                                                  = 117 000 Pa   [1]
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5. Fig. 5.1 shows a pool of water of depth 1.00 m. Rays of light travel in water from a lamp. 
The angle θc marked on the diagram is the critical angle for a water-air boundary.

Given that the refractive index of water is 1.33.

Fig. 5.1

a) Determine

i) the speed of light in water;

       speed of light in water = …………………….. m s-1   [2]

ii) the critical angle θc       

    θc = …………    [2]

b) On Fig. 5.1 draw the continuation of the paths taken by the two rays shown.       [2]

not to scale

. ..
..

. .
.

R

speed of light in vacuum/speed of light in water = 1.33                 [1]
speed of light in water = 3.0 x 108 ms-1 / 1.33 = 2.26 x 108 ms-1    [1]

sin θc = 1/1.33    [1]
θc = 48.8 o        [1]

one path shows critical angle

one path shows total internal reflection
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Fig. 5.1

a) Determine

i) the speed of light in water;

       spspeeeed of lligightht inin watater = …………………….. m s-1   [2]

ii) the critical angle θc       

    θc = …………    [2]

b) On Fig. 5.1 draw the continuation of the paths taken by the two rays shown.       [2]

.. .....
..

.... ..
..

RR

speed of light in vacuummmmmmmmmmmmmmmmmm/s////////////////// peppppppppppppppppppppppp ed of lighghhghghhhghhghghghhghhhghghgg t tt ttttt tt t t tttt t tt innnnnn wwwwwwwwwwwwwwwwwwwatttatatatatattatatereeeeeeeeeeeeeeeeeee ================== 1.333 3 3333333333333333333                 [1[1[1[1[1[1[1[1[1[1[1]
speed of light in water = 3.333333333333 0 000000000000000000000 x xxxxxxxxxxxxxxxx 1010101001010101010101010101010000101 8888888888888888888 ms---------1111111111111111 / /// 1.111111111.1.11111111 33333333333333333333333333333333333 ====================== 2222.266666666666666666666 x xxxxxxxxx 108 ms-1    [1]

sisssssssss n θc ========= 1/11111 1111.111111111111111 33333333333333333333333333333333333333     [1[1[1[1[1[1[1[1[1[1[11[1[1[[[[[[[[ ]]]]]]]]]]]]]]]]]
θθθθθθθθθθθθθθθθθc ======= 484848484844484848484848484848484848484888.888888888888888 o        1[1111111111111111111]

th h iti l l
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A thick layer of oil of a smaller refractive index than water is poured over the surface as 
shown below.

Fig. 5.2

c) Without calculation, complete the path of light ray R in Fig. 5.2 after it strikes the 
water-oil interface.                                                  [1]

6. Two metal conductors P and Q are mounted on insulating stands. Conductor P is given a 
positive charge, while conductor Q is uncharged. 

Fig. 6

a) On Fig.6,

i) draw the charges induced on conductor Q.      [1]

ii) sketch the electric field pattern between conductor P and Q.           [1]

b) Explain why there is more positive charge on the right-hand side of P.      

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………………………. [2]

not to scale

.
. .

.
.

.
.

.R

oil

-      -      -      -     -     -     -    -     -   -
-      -      -      -     -       -     -    -     -   -

-      -      -      -     -       -     -    -     -   -

-      -      -      -     -       -     -    
-     -   --                  -     -       -     -    -     -   

-      -      -      -     -       -     -    -     -   -
-      -      -      -     -       -     -      -    -      -      -     -       -     -    -          -

-      -      -      -     -       -     -      
-

. . ..

P

Q

+
+
+
+
+
+
+
+
+
+

+

+

+

+

+

+
+

+

-
-
-

-

-

+

+

-equal number of positive charges and 
negative charges
-equal distribution of charges on left and 
right hand side

the electrons in P move away from the right hand side of P.
they are repelled by the electrons in the left hand side of Q.
the lack of electrons in the right hand side of P caused this area to have 
greater number of positive charges  [1]

[1]

b)   direction, perpendicular to the 
side of object  [1]
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Fig. 5.2

c) Without calculation, complete the path of light ray R in FiFiFiFiiig.g.g.g.g 5555555555555555555555555555.22 aafter iit ststririkekess the
water-oil interface.                                                 [1]

6. Two metal conductors P and Q are mounted on insulatitiiiiiiiiiiiiiiingngngngngngngngggggggggggggngngnnngggggggggggngngnggggnggggggggggggggggggggggggggggggggggggggggggggggg ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstatattatttttaatatatttttttattattatatttttatattatatattaatatatatatatatatttattatatatatatatatatttatatattataaataannnndnnnnnnnnnn s. CCCConnnddducttorororor PPPP iiis given a
positive charge, while conductor Q is uncharged. 

Fig. 6

a) On Fig.6,

...... . ...

P

Q

+
+
+
+
+
+
+
++
+
++

+

+

+

+

+

+
+

+

----------
-
-

------------------

-

++++++++++++++++++++

+

-equal number of positive charges an
negative chargesi h
-equal distribution of charges on left 
right hand side

b)b)b)b)b)b)b)b))b)b))b)b)b)bbbbbb    direcececececececececececececececeecececctiiiiiiiiiiiiiiiiiiion, perpendicular to the 
sideeeeeeeeeeeeeeeeeeee ooooooooooooooooooof ffff f f f ffffffff ffffff oboboboboboboboboboboboboboboboboboboboboobjejejejejejejejejejejejejejejejejejejejejeeeectcccccccccccccc   [1]
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7. Fig. 7 shows a motor used to raise a lift which is carrying a man inside.  The power of the
motor is 6400 W. The man and the lift have a total mass of 600 kg.  The lift accelerates 
upward at 0.100 m/s2, moving a vertical distance of 11.3 m from rest in 15 s. 

 
      Fig. 7 

(a) Calculate the tension in the cable when the lift is accelerating upwards at 0.100 m/s2.
[2]

(b) Determine the work done by the motor in 15 s. [1]

(c) Calculate the efficiency of the motor. [2]

(d) Explain how the law of conservation of energy applies from t = 0 to t = 15 s.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

Tension = mg + ma [1]
               = 600 x 10 + 600 x 0.100 = 6060 N [1]

Energy used = 6060 x 11.3 = 68,478 J       [1]
                                               = 68 500 J

Useful power of motor = 68,478 15 = 4,565.2 W     [1]

Efficiency = useful power/ total power input x 100%
                  = 4565.2 / 6400 x 100 = 71. 3%    [1]

the total energy of the motor, lift and man is conserved [1]. 

From time t = 0 to t = 15 s, energy from the motor is used to carry the lift and man 
upwards, therefore converting to GPE and KE. 

A portion of energy from motor is also converted to heat and sound energy. 

[1] 
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      Fig. 7

(a) Calculate the tension in the cable when the lift is s s s aaacacacaccacacacaccccacccaacacacacaccaccacccccccacccacacacaccacacacacacacacccaccacacccccacccccacaaccccaccaccacccacacccccccccccaaaaaccaacaaaaacccaaaaaaaaaaaaccccecececcecececececececececeececececececcececececececceccceeeeececececeececcececeeecececeeceeececeeecececeeceeeeececeeecececececeeececeeceeceeeeecceeceecceecceecccecccceceeeececccccccccececcceeeceecceceeeceeccceccceeeeleleleleeleleleeeeleelelelllelleleleeleelelelleeleeleeleleleleleeleleeeeeeeeleeleeeeeeleeleeleeeeeeeeeeeeeeleeeeeeeeeeeeeeleleeeleeeeleeeeeeeeleeeleelleelllelelleerararrarararaararararararaararararararaarararaaaraaraaaaaraaaaararararaarrarararaaaraarararararaaararaaararararararraaararaararaararaaraarrrarrarrrraaaarrrrrarrrarrrrrrrrraraarrarrrrarrrararrraaaaaaaaaarraaaaaaaatittitititititttitittttttttttttttttttttttttttttttttitttttttttttttttttttttittttiiiitttttitiiittttititiittttititttttttttitttittiingngggnnn   upwaardrds s atat 00.100 m/s2

[2]

(b) Determine the work done by theh mmotoro  in 15 s. [1]

(c) Calculattee ththee efeffficienncycy ofof tthehe mmotor. [2]

(d) Explain how the law of conservation of energy applies from t = 0 to t = 15 s.

Tension = mg + ma [1]
               = 600 x 10 + 600 x 0.00.0000.00.00000.000000 101111111111110111111 0 = 60000000000000000000060606060606060606060606066666 NNNNNNNNNNNNNNNN [1]]

Energy useeeeeeeeeeeeeeeeeeed ddd = 6060606060060606060606060606000000000606666666666666666666  x 11....1.1.1.1...11..1 3 333333333333 33333333333 = 688686868688886868888688868686886888 4,4,4,4444444444444447877777777777777777777  J      [[[[[[[[[[[[[[[[[[[[[[[[[[1]11]1]1]1]11]1]1]1]]1]1]1]]]1]1]1]1]]]]
                                            ===== 68666666666866666666666666  5000000000000000000000000000000000000000000 JJJJJJJJJJJJJJJJJJJJ

Usssssssssssssssssssssefeeeeeeeeeee ul pppppppppppppppppowerererererererereereeerereere ooooooooooooooooof ffffffffffffffffff momomommomommomomomomomomomomomomomomomomomomom totototootototototoootoototoototooor rrrrrrrrrrrrrr = 68,478 15 = 4,565.2 W     [1]

Effiffififfififfffififififfifififffificicicicicicciccicicciciciiiciciicienenenenenenenenenenenenenenenenenenenenenneee ccycycycycycycycycycycycycycyycycyycyccc  = uusssesssssss ful power/ total power input x 100%
                = 4565.2 / 6400 x 100 = 71. 3%    [1]
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8 Fig. 8.1 shows a simple d.c. motor.  The ends of coil ABCD are soldered to metal 
pieces M and N.  M and N are in constant contact with carbon brushes P and Q.

Fig. 8.1

(a) On Fig. 8.1, show the direction of current in the wires AB and CD. [1]

(b) (i) Explain why segment AB of the coil experiences a force. [1]

(ii) Explain how you can determine that a downward force acts on AB. [1]

(iii) State the direction of the coil’s rotation, as seen by an observer O. [1]

……………………………………………………………………………………………………

……………………………………………………………………………………………………

Direction of current from A to B and from C to D

The circular magnetic field of a current-carrying wire interacts with the 
permanent magnets’ magnetic field to produce a force.

Using Fleming’s left hand rule, the index finger indicates the direction of 
the magnetic field and the middle finger indicates the direction of the 
current. The thumb, which indicates the direction of the induced force, is 
downwards. 

The coil rotates in an anti-clockwise direction.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………
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Fig. 8.1

(a) On Fig. 8.1, show the direction of current in theeeee wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwirirrririrriirririririiirirriririririrriiiiriririrrirrrriririrrriririiiriiiririiiiriririrrrrrrrrrrrrrrri eseseseseseseseseseseseseseseseseseseseseseseseseseeeseeeseseseseseseseseeeseseseseeseeeseseseseesesesessseesesseeseesesesesessesseseseseessseseseesesesssesessseseseseeeseeesesseesesssseeeesssssssssesssssssssssssssssesseessesss AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAABBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB aaananananannanananananannananananananananananananananananaannananananaaananananananananannannnnananannananannannanaannnnaaaaananaanaaaanaaanaananaaaaananananaanaannnnnnaanannnnnaaaaannnaaaannanaaannnaaannnnnnndddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd CDCDCDCDCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC .. [1]

(b) (i) Explain why segment AB of the coil experiences aa fforce. [1]

(ii) Explain how you can detetermrminine e thatt a downward force acts on AB. [1]

(iii) State e ththe direction of the coil’s rotation, as seen by an observer O. [1]

…………………………………………………… ………………………………… ………………………………

……………………………………………………………………… …………………………………………

Direction of current from A to BBBBBBB aaaaaaaaaaaaaaaaaaandndndddddddddddddddddd from CCCCCCCCCCCCCCCCC tototototottttt DDDDDDDDDDDDDDDDDDD

The circular mmmmmmmmmmmmagagagagagagaggagagagagagagagaagagagaagnennnnnnnnnnnnnnnnnn tic fiellelelelelelllelld ddddddddddddddddddd ofofffofoffofofofofofofoffoofoffofof a currrrrrrerrrrrrrrrrrrrrr ntnnnnnnnnnnnnnnnnn……………………………………………………… -carryingngngngngngngngngngngngngngngngngngnngggg wwwwwwwwwwwwwwwwwwwwwwiririrriririrririririririrrrrrrrrrre e ee eeee eee e eeeeeeee inininininininininininininininninnnnnnnnnte…………………………………………… racts with the
permanent maaaaaaaaaaaaaaaaaaaaagnnnnnnnnnnnnnnnnnnnneteeeeeeeeeeee sssssssss’’’’ mammmmmmmmmmmmmmmmm gnnnetetetetetetetetetetetetetetetetetetetetteee iciciciciciciciciicicicicicccccccccc fffffieieeieieieeeieieeeeeieeieeieieldldlddldldddldldldldldddddldddl ttttttttttttttttttttoooooooooooooooo prododododdodododdoddodododododododoodoo ucuccucucucucuucucuucucucucucucucucucccceee eeeeeeeeeeeeeeeeeeeeeee a aaaaa aaa aaaaaaaaaaaaaaaa fofofofofofofofofofofofofoofofofooofofoforcrrrrrrrrrrrrrrrrrr e.

UsUUUUUUUUUUUUUUUUUUUUUUUU ininininnnnnnninninnngggggggggggggggggg FFlFlFFFlFFFFlFlFlFFFlFFFlFFlFlememememememememememememememememememmmmini g’’’’’g’’’’’’’’’’’s sssssssssssssssssss lelllllllllllll ft hhhhhhananananananananananaanaaananananananaaannd ddddddddddddddddddd rururururururururururuuuruuruuuuuleeeeeeeeeeeeeeeeeeeee,,,,,,,,,,,,, ththththhthththththththhthththththththtttt e index finger indicates the direction of 
the eeeeeeeeeeeeeeeeeeee magngngngngngngngngngngngngngngngnggngnneteteteteteteteteteteteteteeeeeettttticicciciciciciccciciciciccccicicccccc fffffffffffffffield aaaaaaaaaaaaaaaaaaaaaaandndndnnndndndndndndndndnddndnndndndndndd tttttttttttttttttttthehehehehehehehehehehehehehehehehhheeeheee mmmmmmmmmmmmmmmmmmmmmmmmidiididiidiidiiiidddiiddii dle finger indicates the direction of the
cucucucucucucucuccucuccucucucucuucucuurrrrrrrrrrreeneeeeeeeeeeeeeeeeee t. The thuuhuhuuuhuuhuhuuhuuhuhuuuuuuuhhumbmbmbmmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbm ,,, whwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwhwwhwwhhw icicicicicicciciccciccccciccciciccichhhhhhhhhhhhhhhhhhhhh indicates the direction of the induced force, is 
downwnwnwnwnwnwnwwnwnwnwwwnwwnwwwnwnwnwnwnw wawawawawawawawawawawawawawawawawawawawwaardrdrrddrdrdrdrdrdrdrdrdrddrdrdrdrdrdrdrrdrds.s.s..s.ss.ss.s.s.s.s.ss... 

The coil rotates in an anti-clockwise direction.

………………………… ………………………… …………………………………………………………………

…………………………………………… ………………………………………………………………………

……………………………………………………………………………………………………
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(c) Explain why coil ABCD rotates in the same direction after every half a rotation.   [2]

(d) Fig 8.2 shows how the turning moment varies with time when coil ABCD is 
rotating.

Fig. 8.2

On Fig. 8.2, mark with a ‘X’ when the coil is in the vertical position. [1]

After half an oscillation, the split rings M and N switch place, and the flow of 
current in AB and CD are reversed i.e. current flows from D to C and from B 
to A.  [1] According to Fleming’s left-hand rule, the force will now act 
downwards on CD and upward on AB, producing an anticlockwise moment to 
allow the coil to turn continuously. [1]

Placement of “X” at bottom of curve (horizontal axis).

X X 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………
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Fig. 8.2

On Fig. 8.2, mark with a ‘X’ when thehe ccoil is in ththee vevertrticical position. [1]

Placement of “X” at bottom of curve (hhhhhhhhhhhorororororororororororizizizizizizizizzizizonononononononononoo tal axis).

X XXXXXXXXXXXXXXXXXXXX
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Section B
Answer all the questions in this section

Answer only one of the two alternative questions in Question 11.

9. Two solid metal rods, P and Q, made from the same material, are of length 30 cm. They are 
each clamped at one end to an identical water bath maintained at a temperature of 100 oC,
as shown in Fig. 9.1. The room temperature is 26 oC.

Fig. 9.1

The diameter is 1.0 cm for rod P and 2.0 cm for rod Q. The apparatus is left for 2 minutes
until the temperature at any point along the rod remains constant. The temperature, θ, is 
measured at various distances, x using infra-red thermometer. Fig. 9.2 shows the readings 
obtained.

rod P rod Q
x / cm θ / oC θ / oC

0.0 100 100
2.5 88 92
5.0 76 84
7.5 68 78
10.0 61 73
12.5 55 68
15.0 50 63
17.5 46 59
20.0 42 56
22.5 38 54
25.0 36 53
27.5 35 52
30.0 34 51

Fig. 9.2

water bath A
at 100 oC

P

water bath B
at 100 oC

Q

1.0 cm

2.0 cm

KiasuExamPaper.com

Fig. 9.1

The diameter is 1.0 cm for rod P and 2.0 cm for rod Q. ThThee apparatut s is left for 2 minutes
until the temperature at any point aalolong tthehe rod remamaininss coconsn tant. The temperature, θ, is 
measured at various distances, x ususingg ini frfra-redd tht erermomomemetet r. Fig. 9.2 shows the readings 
obtained.

rodd PP roodd Q
x / cm θθ // oCC θ / oC

0.00 101000 100
2.2 5 8888 92
5.5.00 76 84
7.7 5 68 78
1010.0.0 61 73
12.5 55 68
15.0 50 63

water bath A
at 100 oC

water bath B
at 100 oC

QQ

cm1.0 

2 0 cm0.0
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a) Using the data in Fig. 9.2, describe the relationship in rod P between x and drop in 
temperature, θ

i)  for small distance, x   ………………………………………………………………………

……………………………………………………………………………………………………

ii)  for large distance, x   ………………………………………………………………………

……………………………………………………………………………………………………

         [2]

b) At a molecular level, explain how thermal energy is transferred away from the water 
bath to the end of the rods.

………………………………………………………………………………………………….

………………………………………………………………………………………………….

……………………………………………………………………………………………… [2]

c) i) Explain how the data in Fig. 9.2 suggests that heat transfer along the rod is more 
efficient in rod Q.

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [1]

ii) State the ways in which thermal energy is lost from the end of the rod (x = 30 cm).    

……………………………………………………………………………………………….

……………………………………………………………………………………………….

………………………………………………………………………………………….. [1]

d) After approximately 2 minutes, the temperature at every point along rod P and Q 
becomes constant. State and explain whether there is a transfer of thermal energy 
through the rods after 2 minutes.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

…..…………………………………………………………………………………………..  [2]

e) When the power of the water bath is switched off, the water cools down. State and 
explain which water bath will cool down more quickly. 

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [2]

for x between 0 and 5.0 cm, the drop in temperature is 12 oC
per 2.5 cm. It has the greatest drop in temperature compared 
to the rest of the rod.

for x greater than 5.0 cm, the drop in temperature is non-
linear and of a decreasing value

water bath B will cool down more quickly  [1]
the rate of thermal energy transfer is faster through metal rod Q  [1] 

Yes, thermal energy continued to be transferred through the rods after 2 minutes. [1]

At any point along the rod, the rate of heat gain is equal to the rate of heat lost, 
resulting in no net heat gain and hence the temperature at that point is constant. [1]

convection current to the surrounding air
infra-red radiation to the surrounding

rod Q shows a lesser temperature drop for the same distance x

The atoms of the metal rod in contact with the water bath gains thermal energy. They 
vibrate more vigorously and collide with the neighbouring atoms, transferring energy to 
them [1]. 
The free moving electrons also carries the energy to the rest of the metal rod. [1]

KiasuExamPaper.com

b) At a molecular level, explain how thermal energy is transferred away from the water 
bath to the end of the rods.

………………………………………………………………………………… …………………….

……………………………………………………………………………………… …………………….

……………………………………………………………………………………………………………………… [2]

c) i) Explain how the data in Fig. 9.2 suggests thatatatattttttttt hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhheaeaeeaeeaeaeaeaeaeaeaeaeaeaeaeaeaeeeaeaeaeaeaaeaeaeaeaaaeeeaeaeeaeeaeeaeaaeaeaaeaeaeaeaeaeaeeeeeaaeaeaaeaaeaeeeeaeeaeaaeaeaeaeeaaaaeaeeaaaaaeaaeeaaaaaaeaeeaaaeaeaaaeaeaaaeaeaaaeaaeeaeaaaaaaeaaaaeaaeaaeeaaaeaaaeeeeaaeeeaeeeeeeeaeeeeeeeaeaeeee t t tt tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt trtrtrtrtrtrrtrrtrttrrtrtrtrtrtrrtrtrtrrtrrtrtrtrtrttrtrtrtrtrtrttrtrtrtrtrtrtrtrtrrttrtrtrtttttrtrtrttttttrtrtttrtttrtttttrtrtrttrttrtrtrtttttrtrrtrrrtrrrrrrrrrrrrtrrrrananananananananananaananananananananananaananananaananaananannanananaaaaanaaananannnanananananananaanannanaanaaaanananananaanannananaananannnannnnananananananannnannnnanaaaaaanannnnanaannnnnnnaaaaaannannannnaaannannaannaanaanaaaaaaaaa sfsfsfsfssssfsssfsffsfssssfsfssssssfsffssssfsfsfsfsfssfsfsfsfsfsfsfssfsfssffsfssfsfsfssssssfsfssssfssfsfssfssfssfsfssfsfsffffsfffffffffsfssfsssssssfssssfsssssfsssssssss eererereerer along ththee rorodd is more 
efficient in rod Q.

…………………………………………………………………………………………………………….

………………………………………………………………………………… ………………..  [1]

ii) State the ways in which thherermaall ennergy is lolostst ffroromm the end of the rod (x = 30 cm). 

…………………………………………… …………………………… …………………………………….

……………………………………………………………………… ………………………………………….

……………………………………………………………………………………………………….. [1]

d) After apprproxoximimata ely 22 miminunutetes,s the temperature at every point along rod P and Q 
becomess coconstaantnt. StStatate e anand d explain whether there is a transfer of thermal energy 
through the rooddss afafteter r 2 2 minutes.

……………… ……… …………………………………………………………………………………………

……………………………………………………………………………………………………………

…..…………………………………………………………………………………………..  [2]

YeYeYeYeYeeYeYeYYeYYeYYYeYYeees,s,s,s,s,s,s,s,s,s,s,s,sss,ssss ttttttttttttttttttthehehehehehehehehehehehehhehhhhhhh rmmmrmrmmmmrmmmrmrmmrmrmmmr alalalalalalalalalaaaaaalalaalalallala eeeeeeeneneneneneneneneneeneneneneeneeeeergrgrgrgrgrgrgrgrgrrrrrgrrgrgrrr y continued to be transferred through the rods after 2 minutes. [1]

At anynynyynyynynyyynyynyyyyyyyyyyy pppppppppppppppppppppppoioioioioioioioioioiioioioioioioioooo ntntntntntntntntntntntntnntntntntntntnttn  along the rod, the rate of heat gain is…………………………………………………………………… …………………………………… equal to the rate of heat lost, …………………………………………………………………
resultinnnnnnnnnnnnnnnnnnnng gg gggggggggggggggggg iiiiiniiii  no net heat gain and hence the temperature at that point is constant. [1]

convectionnnnnnnnnnnnnnnnnnnnn cucucucucuccucucucucuucucuuccuuuuuuurrenenenenenenenenenenennnennenennnnnnttttttttttttttt to theheheheheheeheeheheheheehehehehehehhhh ssssssssssssssssssssssuruurururururururrurururururuuuuuu rorororororororoororororororoorroorrrr unnnununnnnnnnnnnnnnunnnnunndingggggggggggggggggggg aaaaaaaaaaaaaaaaaaaiririririirirriririrrrrrrrrrrr……………………… ……………………………………
infrrrrrrrrrrrrrrrrrraaaaaaaaaaaaaaaaaaaaa-red raaaaaaaaaaaaaaaaaaaadiddddddd ataaaaaaaaaaaaaaaaaaaa ioioiiooooiooooooooonnnnnnnnnnnnnnn toooo tttttttttttttttttttthehehehehehehehehehehehhhh sssssssssssssssssssssuruuururuuurururuuuuuuruuuuru rorororororororoorooroororooorororoor unuuuuuuuuuuuuu dinggggggggggggggggggggggg

rod Q shows a lesser tempppppppererererererrrererrrrrererererrereeeee ataaaaaaaaaaaaaaaa ure droopopopopoooopoooooopoooooo fffffffffffffffffffforoooooooooooooooooo  theeeeeeeeeeeeeee ssssssssssssssssssssssssssssssssssssssssssssssaaaaaaaaaaaaaamamamammamammaaaaaammaaaaamaamaaaamaaamaammaaaa eeeeeee distananananaanananaanancecececececeecececece x

The atoms of the metal rod in contact with the water bath gains therererrrrerrrerermmmmmmmammmm l enenenenenenenenenenenereeeeeeeee gy. They 
vibrate more vigorously and collide with the neighbouring atoms, trararararararararararansferrrrrrrrrrrrrrrrrrrrrring energy to 
them [1]. ……………
The free moving electrons also carries the energy to the ressttttttttttt ofofofofofofofofofofof ttttttttttthehehehehehehehehehehe metetetettttttttalalalalalalalalalalal rrod. [1[1[1[[1[1[1[1[1[1[1]]]]]]]]]]]
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10. A circuit is set up as shown in Fig. 10.1. The resistance of the LDR varies from 800 Ω to 

2400 Ω under different brightness.

 

Fig. 10.1

(a) In Fig. 10.2, sketch a graph to show how the resistance of LDR varies with light
intensity.

   

                                 

[2]

(b) State the voltmeter reading on V1.                                                              

                         V1 = ……………. V [1]
V1 = 3.0 V

light intensity

R / Ω

Fig. 10.2

low high

800

2400
correct values of R   [1]
correct trend    [1]
curve

A1

KiasuExamPaper.com

Fig. 10.1

(a) In Fig. 10.2, sketch a graph to show how the resisisss ssstststststtststststtststststststsststsssstststststtstttststtsttsttstststststtsttsttttsttttstsssssttttststtstssttsttststssssttststtststssstststtssssssssssssssss ananananananaaananaananananananannananananananaaaaaananannnnanannanaaanananananananaananaanannannnanananaaanannanaaaanannnnannnananannananannannannnannnnnnnannannnannnnnannnaaanaaaaaaananaaaaanaannaaaaaa cccececececcececececeececececececececcecceceececececececececececccececeeeececcecececcceeceecececccececccececececcececcecececececccececececcceccceccecceccececcccceceecceccccececccecceceeecccecceceeeceeeeeeeeeee ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff f fffffff fffff fffffffffffffffffffffffff ff LDLDLDLDLDLDLDLDLDLDLDLDDLDLDLDLDLDDDLLDLDLDLLDLLDLDLDDLDDLDLLDDDDLDLDLDLDLLDLDLDDLDDDLDLDLDLDDDDDDDDLDDDDLDDDDLDLDLDDDDDLDLDLDLDLDDDLDDLDLDLDLDDDLDLDLDLDLDLDLLDLDLLLDLDDDLDLDLDLLLDLDDDLDLDLDLLDLLDDDDLLLLLDDLDLLLDLLDDDDLDDDDLDDLDDLDLDDDLLLLLDDDDDDRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR vavarieses wiwithth liligght
intensity.

   

                                 

[2]

(b) State the voltmeter reading on V1.

light intensity

R / Ω

Fig. 10.2

lolololololololololololololoololooloooowwwwwwwwwwwwwwwwwwwwww high

8000000000000000000000

2400
corrrrrrrrrrrrrrrrrrrrrrrrrecccccccccccccccccccct values of R   [11111111111]]]]]]]]]]]
cocococococoococoooococococooccc rrrrrrrrrrrrrrreceeeeeeeeeeeeeeeeee t trtrtrtrrrtrrrrrtrrrrrrtrreneneneneneeneneneneneneneenenennnenenenennnnnd    [1]
curveeeeeeeeeeeeeeeeee
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c) Calculate the reading shown on the ammeter A1 when the LDR’s resistance is 800 Ω.     

    ammeter reading = ………………….. A   [3]

d) i) What is the voltmeter reading V2 when the light intensity is low?                                            

       V2 = ………………….. V   [2]

ii) An ammeter A2 is now connected across points X and Y. Indicate in Fig. 10.3 
below the direction of current flow. Explain your answer using numerical values 
where possible.

      

Fig. 10.3

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

Total resistance R = (1/(150+150) + 1/(800+1200))-1 =261 Ω [1]

V= IR
6.0 = I (261) [1]
I = 0.023 A [1]

V2 = (2400 /(2400 + 1200) * 6.0 V [1]
= 4.0 V [1]

Arrow drawn on Fig 10.3 showing direction of conventional current from X to Y. [1]
Current flows from high potential to low potential; Vx = 3.0 V and Vy = 2.0 V. [1]

A2

X

Y

A1

KiasuExamPaper.com

    ammeter reading = ………………….. A   [3

d) i) What is the voltmeter reading V2 when the light intensity is low?w?                               

       V2 == ……… …………….. V   [2]

ii) An ammeter A2 is now connectede aacross popoinintsts XX aand Y. Indicate in Fig. 10.3
below the direction of currerentnt fflolow.w  Expxplalainin yyouour r answer using numerical values 
wherre possible.

V2 = (2400 /(2400 + 1200) * 6.0 V [1]
= 4.0 V [1]

A2

X

Y

A11
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11. Either

Sound is propagated in air as a longitudinal wave, in which there is a repeated sequence of 
displacements of the air particles. Fig. 11.1 illustrates nine particles, equally spaced along 
the line AB, in still air.

a) A sound wave of wavelength equal to AB is sent through the air in the direction of PQ. 

i) On line PQ on Fig. 11.1, draw the possible positions of the nine particles in the 
wave relative to their positions in still air, when the sound wave propagates 
through the particles. Particles 1 and 9 have been drawn for you.         [2]

ii) Sketch a graph showing how the displacement, d of the particles from their 
undisturbed positions vary along PQ on Fig. 11.2. Take direction to the right as 
positive.         [1]

b) A sound wave can also be described in terms of a repeated sequence of changes in 
pressure. On Fig. 11.2, identify, and label with H, a point where the pressure is the 
highest. Explain your choice clearly.

…………………………………………………………………………………………………

……………………………………………………………………………………………… [2]

1 2 3 4 5 6 7 8 9

A B

P

P

Q

Q

d

                                                        Fig. 11.1

                                                        Fig. 11.2

H

a(i)

a(ii)

must show one complete wave [1]
at least one particle at equilibrium position & particles before and after equilibrium position to be in 
opposite displacement   [1]

wave must be drawn correspond to (i)

Point H, a point of high pressure, occurs at where particle 5 is as this is where compressions occur 
due to neighbouring air particles 4 and 6 coming closer to one another [1]. (label H --- [1])

distance

distance
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a) A sound wave of wavelengthh equaall too AB is ssenent t ththrorougu h the air in the direction of PQ

i) On linne PQ on Fig. 11.1, drdrawaw ttheh  poso sis blblee poposisitions of the nine particles in the 
wave relative to their posittions inn ststililll aiair,r wwhen the sound wave propagates
through the particles. Paartrtiiclcleses 11 aandnd 99 hhavave been drawn for you.         [2]

ii) Sketch a grrapaph h shshowowining how the displacement, d of the particles from their 
unndidiststururbebedd poposisititiono s vary along PQ on Fig. 11.2. Take direction to the right as 
poposisitit veve..         [1]

b) A sound wave can also be described in terms of a repeated sequence of changes in
O Fi 11 2 id tif d l b l ith H i t h th i th

P

P

Q

Q

d

                                                       Fig. 11.1

                                                        Fig. 11.2

H

a(i)

a(ii)

must shohoooohoohohohooohohoooohohoooohow wwwwwwwwwwwww onnnnnnnnnnnnnnnne ccomplettetetetetetetettetetettetettetetettete wwwwwwwwwwwwwwwwwwwwwwavvavvavavavavavvvavavavavavvavvavve eeeeeeeeeeeee [1[[1[1[1[[1[[[[1[[[1[1[1[111]
at leastttttttttttttt oooooooooooooooneeeeeeeeeeeeeeeeeeeeeee ppppppppppppppppppppparrrrrrrrrrrrrrrrrrttittittttttttttttttitititiclcclclclclccclclclclccclclccle at eququuuuuuuuuuuuuuuuuuuuuuilibbbbbbbbbbbbbbbbbbbrirririiriiririiiririiririiumuuuuuuuuuuuuuuuu pppppppppppppppppppososososossososososossosossossoossoositititittitttttittititttititi ioioioioioioioiooiooooioiiooooooonnnnnnnnnnnnnnnnnnnn & &&&&&&&&&&&&&&&&&&&& pappppppppppppppppppppp rticles before and after equilibrium position to be in 
opposite ddddddddddddddddddddddispplpppppppppppppppppppp acacaacacacacacaccacacacacaacacacacaccemememeeemememememememeemeeemeeemmmennnnnnnnnnnnt ttttttttttttttt   [1[[1[1[1[[1[1[1[[1[1[1[1[1[11]

waveveveveveveveveveveveveveveveveeveeeeee mmmmmmmmmmmmmmmmmmmmmmmmmusususuususususususususususussusssususuu t ttttttttttttttt be drawn correspond to (i)

distan

distan
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c) Fig. 11.3a shows the trace on a cathode-ray oscilloscope (C.R.O.) when a pulse of 
ultrasound is reflected from a distant object.

Fig. 11.3a          Fig. 11.3b

The controls on the cathode-ray oscilloscope are adjusted to produce the trace shown 
in Fig. 11.3b.

i) Explain in detail how the controls shown on the cathode-ray oscilloscope are 
adjusted.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………… [2]

ii) The larger peak shows the transmitted pulse; the smaller peak shows the reflected 
pulse. Explain why the reflected pulse has a smaller peak compared to the 
transmitted pulse.

……………………………………………………………………………………………….

…………………………………………………………………………………………… [1]

iii)For the trace shown in Fig. 11.3b, the Y-gain is set at 5 mV/cm with time base at      
0.20 s/cm. Determine the distance of the object from the ultrasound detector given 
that the speed of the ultrasound is 1500 m s-1 in the medium.

distance = ………….. m  [2]

1 cm

1 cm

Adjust the Y-shift by 2.5 cm vertically down and X-shift by 1cm to the left.    [1]
Adjust the Y-gain to a smaller V / cm.
Adjust the time-base to a smaller ms / cm.               [1]

The pulse is transmitted over a large area and only a fraction of the transmitted energy 
is reflected off by the object and all the rest of the energy is lost to the 
surrounding/absorbed by the object after reflection.

time taken for the sound wave to travel from object  = 5 cm x 0.20 s/cm x ½  = 0.50 s  [1]
distance = speed x time = 1500 x 0.50 = 750 m   [answer  1]
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Fig. 11.3a          Fig. 11.1.3b3b

The controls on the cathode-ray oscilloscope are adjusssstetetetedddd totototo pppprrroroducececee tttthehehehe ttttrarararacccce shown
in Fig. 11.3b.

i) Explain in detail how the controls shown on n n n n ththththhhhhhhhhhhhhhhhththththththththhhhhhhhhhhthhhhhththhthhththththhhhthhhththhhthhthhhhhhththhhhthhhththththththhhhhhththhhhhhhhhhthhthhthttttt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee caccaccacacacacacacccacacacacacacaacacacaacacacacaccccacaacacaacaacaacacacacccccccacaacacacacaccacaacacaaacacacccacaacaccaacaaacacacaacacacacaacaccacacaccccaacccaccccccaccccccacccacaccccacacacacccccacccccccccaccaaaacccccacaaaaccccaaththththththththhthththhhthththhthththhhthhththhtthththhhthhthththththhhthhhhhhhhhthhhhthhththhthththhththhhhthhhhhthhthhthhhthhhhhhtthhhhhththhhhthhhthhhthththhttttttthtttttthhttthtttthtttthhthtthhhthhhhhhhhhhthhhhodododododododododododododododddodddododdododdodododododoodoododdoddddoddododododododddddddododododododododdodododododooddddododdoddoodddodododoododoododododooodoooododooododooodooodooododooooooodoooodooooooodoodododoooddooooodooooooddooooddoodddooodddddddddeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee-----------------------------------------rarararrararararararaaraarararrrrarararrrrrararaarrrrrrrrarrararrrrarararrrrararrarrrraaaarararaaaaraaaaaaaarrraar y y y y ososososcicicicillllllllososososcocococopepepepe are 
adjusted.

……………………………………………………………………………………………………….

…………………………………………………………………………………………….

…………………………………………………………………………… …………………………… [2]

ii) The larger peak shows thee trtrana smsmitittetedd pupulslse; the smaller peak shows the reflected
pulse. Explain why the rereflflecectetedd pupulslse e hahas s a smaller peak compared to the 
transmitted pulse.

……………………………………………………………………………………………………………….

………………………………………………………………………………………………………… [1]

iii)Forr ththe trtracacee shown in Fig. 11.3b, the Y-gain is set at 5 mV/cm with time base at    
0.20 ss/c/cm.m Determine the distance of the object from the ultrasound detector given
that the speed of the ultrasound is 1500 m s-1 in the medium.

1 cm

Adjust the Y…………-shift by 2.5 cm verticcccccccccccalaaaaaaaaaaaaaaaaaaaa lyyyyyyyyyyyyyyyyyy dddown ananananananannanannnnannnnnnnnd XXXXXXXXXXXXXXXXXXXXXXX……………………………………………………… … -shift by 1cmmmmmmmmmmm ttttttttttto o o ttttthtttttt e leeeeeeeeeeftftftftftftftftftftft.   [1]…………………………………………… ……………
Adjust the Y-gain to a smalallalalalalalalalalaalalalaaaaaaaa lelelllelllelelll r V VVVVV / ///////////////////// cmmcmcmcmmcmmcmmcmcmmcmmmmcmcmcmcc .
Adjust the time……………-      [1]1]111]11]1]1]1]111]11]11]]1]]]………………………………………………base to a aaaaaaaaaaaaaaaaaaaaa smsmsmsmsmsmssmssmssssssssssssss alleeeeeeeer ms //////////////////// cm.mmm.mmm.mmmmmmm.mmm.m.m..            ……………………………………

ThThThThThThThThThThThThThThhThThTThThhhTT e puppppppppppp lslslslslslslslslsssssssssssse eeeeeeeeeeeeeeeeeee isiisisiisisisissisisss traaaaaaaaaaansnsnsnsnsnsnsnsnsnsnsnsnsnssnsnsnsnsnsnsmimmmmmmmmmmmm ttedddededededededddddedddedededededdded ooooooooooooooooooooooveveveveevevevevevevevevevevevevevevevevevv r r a aaa a aaaa aa aaaaaaaaaa lalalalalalalaalalalalalaalalaalalaaargrrrgrgrrrgrgrgrrgrrrrrrrr e area and only a fraction of the transmitted energy ……………………………………………………………………………………………………………….……………………………………………………………
isiiiiiiiiiii  refeeeeeeeeeeeeeeeeeeee lectctctctctcctctctctctcttcctcttededededededededededeedeedededeededededddd offffffffffffffffffffffffffffffffffffffff  by thhhhhhhhhhhhhhhhhe eeeeeeeeeeeeeeeeeee obobobobobobbbobobobobbobobobbobbboboobjejejejejejejeejejejejejejejejejejejejejej ctctctctctctctcttctctctctctctttccc aaaaaaaaaaaaaaaaaandnnnnnnnnnnnnnnnnnn  all the rest of the energy is lost to the 
suuuuuuuuuuuuuuuuuuuurrouoooooooooooooooooo nding/absorbrbrrbrbrrbrbbrbrrbrbrbbrrbbedededdedddeeddededededddedded bbbbbbbbbbbbbbbbbbbby thhhhhhhhhhhhhhhhhhhhhe object after reflection…………………………………………………………………… … …

time taken for the sound wave to travel from object 5 cm x 0 20 s/cm x ½ 0 50 s [1]
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11 OR

Fig. 11.4 shows a bar magnet attached to a spring oscillating above a coil of wire. The 
bottom of the magnet moves up and down between P and R. Fig. 11.5 shows the same 
magnet by itself.

Fig. 11.4

Fig. 11.5

a) On Fig. 11.5, draw the magnetic field pattern around the bar magnet.               [2]

N

S

magnetic field lines must be in contact with magnet    [ 1]
field lines show greater concentration near to magnet [1]

cardboard  
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Fig.g. 111.1.44

N

S

mammamamamamamamamammammammammmamammm gnngngggggggggggggg eteteteteteteeeteeeeeteteteeetetete ic fieeeeeldldlddldldldldldldddldldldldddl lllllllinininininiinininininiinininiininnnnneseeeeeeeeeeeeeeseeeeees mmmmmmmmmmmmmmmmmmmmmmususususssusussuuuuuuuuuuuuu t tttttttttttt be in contact with magnet    [ 1]
field linesssssssssssssss shshshshshshshshshshshshshshshshshshshshshshshshowowowowowowowowowowowowowowoowowowoowwwooow ggggggggggggggggggggggggrerererererererererererererererrerererererereeataaaaaaaaaaaaaaaa er concentration near to magnet [1]

cardboard 
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b) When the magnet oscillates, an electromotive force (e.m.f.) is induced in the coil.

i) Explain why an e.m.f. is induced.

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [1]

ii) Explain why an increase in the amplitude of oscillation will increase the induced 
e.m.f. in the coil.

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [1]

iii)State and explain the position(s) of the bottom of the magnet when there is no
induced electromotive force (e.m.f.) in the coil.

……………………………………………………………………………………………….

……………………………………………………………………………………………….

……………………………………………………………………………………………….

…………………………………………………………………………………………..  [2]

c) The coil is connected to the y-input of a cathode-ray oscilloscope.

Fig. 11.6

For the trace shown in Fig. 11.6, the Y-gain is set at 2 mV/cm and time base at      
0.20 ms/cm. Determine the frequency of oscillation of the bar magnet.

     frequency = ……………. Hz   [2]

one cycle at 0.20 x 5  ms = 1.00 ms        [1]
freq = 1/T = 1/0.001 = 1000 Hz                [1]

As magnet oscillates, there is a rate of change of magnetic flux linkage experience by the coil. 
Hence by Faraday’s Law of EMI, an e.m.f. is induced in the across the coil.   [1]

as amplitude of oscillation is greater, magnet oscillate with greater speed.
Greater rate of change of magnetic flux linkage experienced by the coil, hence emf induced 
increases.

During the oscillation, when bottom of magnet is at ‘P or R’; 
the magnet is stationary momentarily [1],
the coil does not experience a changing magnetic flux and 
hence no e.m.f. is induced at those instants.   [1]

KiasuExamPaper.com

…………………………………………………………………………………………..  [1]

iii)State and explain the position(s) of the bottom of the magnet whwhen tthhere is no
induced electromotive force (e.m.f.) in the coil.

…………………………………………………………………………………………………………………….

……………………………………………………………………… ……………………………………………………………………………………………….

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… …………………………………………….

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………… ……………………………………………………………..  [2]

c) The coil is connected to the y-input of a cathodee-ray oscilloscocopepe.

Fi 11 6

Greater rate of change of magnetic flux linkage experienced by the coil, hence emf induced 
increases.

During the oscillation, when bottom of magnet is at ‘PPPPPPPPPPP ororororororororororor RRRRRRRRRRR’; 
the magnet is stationary momentarily [1],
the coil does not experience a changing magn………………………………………………………………………………………………………………eticcccccccccc ffffffffffflululululululululululuxxxxxxxxxxxx annnnnnnnnnnddddddddddd……………… ………………………………… ……………………………………… ………………………………………………
hence no e.m.f. is induced at those instants.   [1[1[1[1[1[1[1[1[1[1[1[1[1[1[111[1[11111111[111[ ]]]]]]]]]]]]]]]]]]]]]]]]]]
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d) When the magnet moves from P to R in Fig. 11.4, the direction of the induced current 
in the coil is shown by the arrows.

Explain why the current is in the direction shown.

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

………………………………………………………………………………………………  [2]

END

According to Lenz’s Law, as the coil experiences a changing magnetic flux, the 
current flow will be in the direction indicated in Fig.11.4, in order to produce a
magnetic effect in the coil [1] to oppose the changing magnetic flux [1],
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END

According to Lenz’s Law, as the coil experiences a changing magnetic flux, the 
current flow will be in the direction indicated in Fig.11.4, in order to prprppppppppp oduce a
magnetic effect in the coil [1] to oppose the changing magnetic fluxuxuxuxuxuxuxuxuxuxux [1[1[1[1[1[1[1[1[1[1[1]]]]]]]]]]],,,,
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2

PAPER 1 (40 Marks)   
Each question is provided with four possible answers. Select the most appropriate answer and 
shade your choice on the Multiple Choice Answer Sheet provided.

1 The diagrams show the readings on a vernier calliper when it is used to measure the 
thickness of three books, A, B and C.

Reading with nothing in betwee

Reading with books A and B

Reading with books A, B and C

What is the thickness of book C?
  

A 0.78 cm B 0.79 cm C 1.21 cm D 1.22 cm

2 Which quantity represents the longest length?

A 500 000 mm B 5 x 107 μm C 0.00005 Mm D 5 x 10-2 km  

3 A train moves from town A to town B in 22 minutes and stops for 5 minutes for passengers 
to board. It then takes 27 minutes to travel from town B to town C. The diagram below 
shows the path of the train. What is the magnitude of its average velocity for the entire 
journey?

A 6.8 m/s B 7.7 m/s C 8.5 m/s D 14.5 m/s
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4 When a 2 kg block of wood is pushed along a surface with its side measuring 5 cm x 10 cm 
in contact with the table, the frictional force measured is f. When the same 2 kg block of 
wood is pushed on its other side measuring 1 cm x 5 cm, what is the frictional force 
measured?

  
A 1/5 f  B f  C 5 f  D 25 f 

5 2 000 kg of iron is melted and mixed with 3.0 m3 of molten zinc. If the density of molten iron 
 and zinc are 7 500 kg/m3 and 7 100 kg/m3 respectively, what is the approximate density of 

the mixture?

A 71.33 kg/m3    B 73.33 kg/m3    
C 7133 kg/m3    D 7300 kg/m3

6 A block of concrete is hung on a rope close to the surface of the Earth. An identical piece 
of concrete is hung in the same way close to the surface of the moon. A sideway force is 
applied to both blocks of concrete.

Compared to the block of concrete hanging on Earth, the block of concrete on the Moon 
moves

A more easily, as it has less mass
B more easily, as it has less weight
C with the same ease, as it has the same mass
D with the same ease, as it has the same weight

7 The diagram below shows four balls. Which of them is in a state of neutral equilibrium?  
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8 The diagram shows a L-shaped book shelf supporting a block of wood with weight W. What 
is the value of the tension in the wire, T?

A W x c/a B W x a/c  C W x c/b D W x b/a

9 In order to keep the one metre long beam balanced, what should the value of Z be?

A 4.75 N  B 6.73 N  C 19.0 N  D 37.0 N

10 The pressure of air in a sealed gas syringe increases when heated. Which of the following 
statement explains this phenomenon?

  
A Heating creates more air particles
B The average mass of air particles increased
C The air particles expanded in size
D The speed of the air particles increased

11 A  2000 kg car is travelling on a hill at a constant speed of 10 m/s.

If the frictional force along AB remains constant at 1000 N, what is the work done against 
friction when the vehicle travels from A to B?

A 100kJ  B 130kJ  C 1000kJ  D 1230kJ

wire

W
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12 The diagram shows a force of 40 N acting on the 10 cm2 small piston of a hydraulic jack.

What is the pressure X on the larger piston?

A 1.33 N/cm2 B 4 N/cm2 C 12 N/cm2 D 120 N/cm2

13 Brownian motion can be studied by observing movement of smoke particles in air using a 
microscope. What causes Brownian motion?

  
A Convection current in the air
B Collisions between smoke particles
C Movement of smoke particles
D Collisions between air particles and smoke particles

14 Which of the following graphs shows the relationship between pressure, P, and volume , V, 
according to Boyle's Law?

Area 10 cm2

Area 30 cm2
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15 Heat from the sun is transmitted to Earth via radiation. This heat is transmitted in radiation 
via

A microwaves    B visible light
C vibration of air particles  D infra-red waves  

16 In calibrating a thermocouple thermometer, one of its junctions is kept in melting ice and 
the other junction in boiling water. The ammeter reads 600 μA and the pointer points to the 
right. If the junction which was previously in boiling water is now inserted into another 
substance that is 30oC, what will be the reading on the ammeter and in which direction will 
the pointer point?

Ammeter reading/μA Pointer direction

A
B 
C 
D 

420
420
180
180

Right
Left

Right
Left

17 The diagram shows a mercury-in-glass thermometer. The distance between the -10oC and 
the 110oC markings is 25 cm. At what temperature is the end of the mercury thread 15 cm 
from the -10oC mark?

A 50oC  B 60oC  C 62oC  D 72oC 

18 Two liquids, X and Y, are cooled in air. Their cooling curves are shown below.

If liquids X and Y have the same mass, which of the following statements is/are correct?
I X has a higher melting point than Y
II X has a larger specific latent heat of fusion than Y
III Liquid X has a greater specific heat capacity than liquid Y.

A I only  B II only  C I and II only D All of the above
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19 In cars, a coolant is used to help dissipate the heat from the engine to the other parts of the 
 car. The liquid that is used as a coolant in motor car engines should have a

A high specific heat capacity
B low specific heat capacity
C high specific latent heat of vaporization
D low specific latent heat of vaporization

20 A particular wave can be represented by the following graphs:

  What is the speed of the wave?
  
  A  q/p  B p/q  C pq  D 1/pq

21  The figure below shows a parallel water wave travelling in a ripple tank . The wavefront at 
  X travels to Y in 5.0 s.

  
  What is the frequency of the water?
  
  A 0.6 Hz  B 1.7 Hz  C 3.0 Hz  D 5.0 Hz

22  The plane mirrors PR and QR are arranged at angle of 
  60o to each other. A ray of light is reflected from plane 
  mirror QR at an angle of reflection of 35o. It was previously 
  reflected from plane mirror PR. What is the angle of 
  incidence at mirror PR?

A 25o   B 35o   
C 45o   D 65o
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23 Which of the following statements about electromagnetic waves is/are correct?

I The speed of electromagnetic waves is equal to the speed of light in a vacuum.
II Electromagnetic waves are longitudinal waves.
III Electromagnetic waves can travel through vacuum

A I only  B II only  C I and II only D I and III only

24 The diagram shows the electromagnetic spectrum with the ends of the visible spectrum 
marked. Which section of the electromagnetic spectrum has waves which have the 
shortest wavelength?  

25 A man stands between two walls and fires a pistol. Given that the speed of sound in air is 
330 ms-1, how many echoes can the man hear for the first 5 s?

A 1  B 2  C 3  D 4 

26 A sound wave travelling at 330 m/s produces the waveform shown below. The diagram 
below is not drawn to scale.

What is the frequency of the sound wave?

A 550 Hz  B 825 Hz  C 1110 Hz D 1650 Hz

Violet Red
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27 What happens to a sound wave when the wavelength is doubled?

A The volume increases
B The volume decreases
C The pitch increases
D The pitch decreases

28 An electron is placed at point N in the electric field as shown below. Point N is mid-way 
between the two protons. The electron

A moves upwards
B moves downwards
C does not move
D moves out of the plane of the paper

29 Why is tungsten preferred to copper when choosing the material for the filament of an 
electric light bulb?

A Tungsten has a lower resistance than copper
B Tungsten is less likely to combust
C Tungsten has a higher melting point than copper
D Tungsten is more malleable than copper

30 In the circuit shown, at which point, A, B, C or D, is the current the smallest?  
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31 One of the following electrical appliances has the largest working resistance. Which one is 
it?

Electrical appliance Power (W) Voltage(V)

A
B 
C 
D

Washing machine
Electric fan
Electric iron

Car headlamp

3000
750 
120 
50

250
240
240 
12

32 A fuse is connected to the neutral wire of a fan. Which of the following statement(s) is/are 
correct?

I The fan will not operate if the fuse blow
II The fan will be safe to touch when the fuse blow
III The fan will still be connected to the high voltage source when the fuse blow.

A I and III only B II and III only C I and II only D I, II and III

33 If one unit of electrical energy costs 50 cents, what is the cost of operating a 200 W lamp 
for 6 hours and a 1 KW fan for 4 hours?

  
A $0.62  B $2.60  C $5.00  D $7.00

34 The figure shows the top view of a permanent magnet with ten compasses arranged on a 
dotted circle around it. The poles of the magnet are unknown and are labelled as X and Y.

Which one of the following statements is correct?
  

A Compass 1 is faulty 
B Compass 9 is faulty
C Compass 5 is faulty 
D Pole X is the north-pole and pole Y is the south-pole
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35 Which of the following is a possible test to check if an unknown substance A is 
magnetised?

I Repulsion between substance A and another magnet
II Attraction between substance A and a non-magnet
III Attraction between substance A and another magnet.

A I only  B III only  C I and II  D All of the above

36 The diagram shows a magnet being used to pick up a steel needle. The north pole of this 
magnet is to the centre Y of the needle.

What are the poles induced in the needle at X, Y, and Z?

pole induced at X pole induced at Y pole induced at Z

A
B
C 
D 

S
S
N 
N 

N
S
N 
S

S
S
N 
N 

37 In an experiment to test the prototype of an inkjet printer, an ink droplet is negatively 
charged and ejected horizontally into a magnetic field as shown in the diagram below.

If the resulting magnetic force is 1 N and the mass of the ink droplet is 0.1 kg, at which 
point, A, B, C or D, would the ink droplet land at the end of the experiment? 

Magnetic Field

ink droplet
weight
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38 A coil of wire is rotating in a magnetic field. While rotating, it generates an alternating e.m.f. 
If the rate of rotation is increased, how will it affect the frequency and the peak value of the
e.m.f.?

Frequency Peak Value

A
B 
C 
D

increases
increases 
decreases 
decreases 

increases
Stay the same

increases
Stay the same

39 The diagram shows part of an a.c. generator when its coil is in a horizontal position.

The graph shows the voltage output plotted against time. Which point on the graph shows 
the coil in a vertical position? 

voltage
output

timetime

A

B

C

D

0
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40 The diagram shows a trace on an oscilloscope set at 1.0 V per cm on the vertical axis and 
1.0 millisecond per cm on the horizontal axis. What is the peak voltage and frequency of 
the alternating voltage supplied across the Y-plates of the oscilloscope with the time-based 
turned on? 

  Peak voltage (V)  Frequency (Hz)
A  1.5    250
B  1.5    500
C  2.0    125
D  2.0    250

[ End of Paper ]
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Section A (50 marks)

Answer ALL the questions in the spaces provided.

1 Fig.1.1 shows a motorcycle during a race. 

Fig.1.1

The motorcycle accelerates along a straight section of the track from a speed of 40 m/s to 
maximum speed.

Fig.1.2 is the speed-time graph for the motorcycle along the straight section of the track.

Fig. 1.2
  
  

speed
m/s

time/s
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The mass of the motorcycle is 180 kg.

(a) For the time 0 to 2.0 s, determine

  (i) the acceleration of the motorcycle,

                       acceleration = ……………………………. [2]

  (ii) the resultant force acting on the motorcycle.

                        force = ……………………………. [2]

(b) The driving force acting on the motorcycle remains constant throughout the 12 s 
  spent on the straight section of the track.

  (i) Using Fig. 1.2, state how the acceleration of the motorcycle changes 
   during this time. 

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ……………………………………………………………………………………..[1]

  (ii) Explain, in terms of the forces acting, why the acceleration changes in this 
   way.

   ………………………………………………………………………………………...

   ………………………………………………………………………………………... 

   ……………………………………………………………………………………….. 

   ………………………………………………………………………………………... 

   ……………………………………………………………………………………….. 

   …………………………………………………………………………………..…[3]
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2 Water is transported to a village in a tank pulled by a tractor.

Fig. 2.1 shows the tank being pulled by a tractor.

Fig. 2.1

The combined mass of the tractor and the tank is 4100 kg when the tank is empty and 
6500 kg when the tank is full of water.

(a) The density of water is 1000 kg/m3. 

  Calculate the volume of water in the tank when it is full.

                    volume = ……………………………. [2]

(b) At the start of the journey, the tractor and tank accelerates from rest along a straight 
,   horizontal road. As their speed increases, one form of energy is decreasing.

  (i) State the name of the form of energy that is decreasing.

   ……………………………………………………………………………………..[1]

  (ii) Explain what happens to this energy.

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   …………………………………………………………………………………..…[2]

(c) The village is located on a mountain at a vertical height of 850 m above the water 
  supply. The gravitational field strength g is 10 N/kg.

  Calculate the gravitational potential energy gained by the water as it is transported 
  from the supply to the village.

      energy gained = ……………………………. [2]
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3 Fig. 3.1 shows a freezer for keeping food frozen.

Fig. 3.1

(a) The outside surface of the freezer is painted white.

  Explain one advantage of having the outside surface of the freezer painted white.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ……………………………………………………………………………………………...[2]

(b) (i) The lid of the freezer is closed and air at room temperature is trapped inside 
   the freezer. The freezer is switched on.

   State and explain, using ideas about molecules, what happens to the 
   pressure of the air in the freezer, as it cools.

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ……………………………………………………………………………………..[3]

  (ii) When the freezer reaches its operating temperature, it is more difficult to 
   open the lid. Explain why.

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ……………………………………………………………………………………..[1]
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4 Light enters a parallel-sided glass block at A. The angles between the side of the block and 
the ray of light in air is 35o. 

The light then strikes the edge of the block at B. Fig. 4.1 shows the ray of  light and the 
glass block.

Fig. 4.1 

The angle of refraction in the glass at A is 33o. 

(a) Calculate the refractive index for light in the glass.

      refractive index = ……………………………. [2]

(b) The light undergoes total internal reflection at B.

  (i) State two conditions necessary for total internal reflection to occur.

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 

   …………………………………………………………………………………..…[2]

  (ii) On Fig. 4.1, continue the ray (need not be drawn to scale) to show the path 
   of the light after total internal reflection at B and until it leaves the block. [1]
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5 When a balloon is rubbed on hair, the balloon becomes negatively charged. The balloon is 
shown in Fig. 5.1

Fig. 5.1

(a) Explain how rubbing causes the balloon to become negatively charged.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………[2] 

(b) Explain why the hair is pulled towards the balloon.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………[2] 

(c) Explain why it is important that the balloon is made from an electrical insulator.
  
  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………[1]

(d) State one example where static electricity is useful.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………[1] 
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6 The circuit of Fig. 6.1 , a length of metal resistance
wire and three 1.5 V cells connected in parallel.

                      
Fig. 6.1

(a) State
   
  (i) one advantage of using cells in parallel rather than using a single cell.

   ………………………………………………………………………………………... 

   …………………………………………………………………………………..…[1] 

  (ii) the potential difference (p.d.) between points P and Q in the circuit of       
   Fig. 6.1.

       p.d. = ……………………………. [1]

(b) (i) The ammeter in Fig. 6.1 reads 0.075 A.

   Calculate the resistance of the resistance wire.

      resistance = ……………………………. [2]

  (ii) The temperature of the metal resistance wire increases.
   State and explain the effect of this temperature increase on the ammeter 
   reading.

   ………………………………………………………………………………………... 

   ………………………………………………………………………………………... 
             
   ……………………………………………………...……………………………...[2]
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7 A potential divider is made from a light-
The potential divider is connected in series with a 12 V d.c. power supply and a voltmeter 

Fig. 7.1 is the circuit diagram.

Fig. 7.1

(a) Calculate 

  (i) the current in the LDR,

                     current = ……………………………. [2]
  (ii) the reading of the voltmeter.

       reading = ……………………………. [1]

(b) The brightness of the light on the LDR is gradually increased.

  State and explain what happens to the reading on the voltmeter.

  ……….………………………………………………………………………………………...

  ……….………………………………………………………………………………………...

  ……….……………………………………………………………………………………..[2]

(c) Suggest a use for a potential divider made from an LDR and a fixed resistor.

  ……….………………………………………………………………………………………...

  ……….……………………………………………………………………………………..[1]
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8 Fig. 8.1 shows a transformer designed to operate a 1000 V motor in a machine. 

The primary coil has 500 turns and the voltage supply is 200 V a.c.

Fig. 8.1

(a) Find the number of turns (Ns) in the secondary coil.

        Ns = ……………………………. [2]

(b) If the frequency of the voltage supply is 50 Hz, what is the frequency of the output 
  voltage of the transformer?

               frequency = ……………………………. [1]

(c) The current in the primary coil is 1 A. Find the current in the secondary coil if the 
  efficiency of the transformer is 90%.

       current = ……………………………. [2]

(d) Account for the energy loss in the transformer.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………[1]
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Section B (30 marks)

Answer questions 9 and 10, and another question from either question 11 or question 12.

9 Some information is given below from the manufacturer of an electric car for use in a town.

Car A
with a load of 80 kg

Car B
with a load of 160 kg

maximum speed 10.9 m/s 10.9 m/s

Initial acceleration 2.00 m/s2 1.85 m/s2

Mass of car without any load 900 kg
Furthest distance travelled by car at maximum 
speed without recharging 49 km

Average power produced by battery at maximum 
speed 4.24 kW

e.m.f. of battery 48 V 

Maximum charging current 95 A

(a) (i) When the load in the car doubles from 80 kg to 160 kg, the initial   
   acceleration of the car decreases slightly. Explain why the acceleration 
   decreases but does not decrease by half.

   ………………………………………………………………………………………... 

   ……………………………………………………………………………………….. 

   ……………………………………………………………………………………….. 

   ……………………………………………………………………………………….. 

   ……………………………………………………………………………………….. 

   .………………………………………………………………………………..…...[2]

  (ii) Draw a sketch to show the motions of car A and car B in the axes given 
   below. In your sketch, label the lines representing car A and car B and mark 
   out any important values on the axes to represent the motion.  [2]

                                           speed/ms-1

                                                                                                                  

                               time/s

KiasuExamPaper.com 
996



12

9 (b) The car travels the furthest distance at the maximum speed without recharging.

  Calculate

  (i) the time taken,

                                    time = ……………………………. [1]

  (ii) the energy provided by the battery,

          energy = ……………………………. [1]

  (iii) the minimum time taken to fully recharge the battery,

              time =……………………………. [2] 

  (iv) State one assumption that you made in calculating (iii). 

   ……………………………………………………………………………………….. 

   ……………………………………………………………………………………….. 

   ……………………………………………………………………………………….. 

   …………………………………………………………………………………..…[1]

(c)  Suggest one environmental advantage of using an electric car in a town.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ……………………………………………………………………………………………...[1]
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10 Fig. 10.1a shows a room heater. Fig. 10.1b is a diagram of the electric circuit of the 
heater.

   Fig. 10.1a     Fig. 10.1b

The fuse has not been drawn on the circuit diagram in Fig. 10.1b.

(a) (i) On Fig. 10.1b, draw the symbol for a fuse in the correct position.              [2]

  (ii) State which part of the heater is the earth wire connected to. 

   …………………………………………………………………………………..…[1]

  (iii) The earth wire reduces the chance of an electric shock if a fault develops in 
   the room heater. Explain how an earth connection prevents an electric 
   shock.

   ……………………………………………………………………………………….. 

   ……………………………………………………………………………………….. 

   ………………………………………………………………………………..……[2] 

(b) Fig 10.2 shows the power output of the room heater when each switch is closed.

Power/W

Switch A only closed 600

Switch B only closed

Both switches closed 2100

Fig 10.2

  (i) Determine the power output of the room heater when only switch B is 
   closed.

      power output =……………………………. [1]
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(ii) The room heater is used with both switches closed for 2.5 hours.

   Calculate the energy of the room heater

   1. in kilowatt-hours,

                                                                                       energy = ……………………………. kWh  [2]

   2. in joules.

                                                                            energy = ……………………………. J  [2]

EITHER 

11 Fig. 11.1 shows a setup used to investigate motor effect.

Fig. 11.1
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(a) Describe and explain what happens to the copper rod when the current is switched 
  on.

  ……………………………………………………………………………………………….. 

  ……………………………………………………………………………………………….. 

  ………………………………………………………………………………………….…..[2]

(b) Sketch a drawing showing the magnetic field between the two magnets, looking 
  from point X in Fig. 11.1 when the power supply is switched on. Indicate also the 
  direction of current flow in the copper rod.   [3] 

        copper rod
                                                                      
                                                                  

(c) Explain what happens when a 50 Hz alternating current is used in the power supply
  instead of a direct current.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  ……………………………………………………………………………………………...[2]

(d) A stream of protons and electrons enters a magnetic field in opposite directions and 
  from the centre of the sides of the field. Draw the expected path of the protons and 
  electrons, ignoring the attractive forces between the two particles.  [3]

proton electron

N

S
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OR

12 The label on an electric kettle is marked 220 V, 4.8 kW. One such kettle contains 1.2 kg of 
water at 20oC. It takes 4 minutes to raise the temperature of the water to 100oC. It takes a 
further 3.5 minutes to boil away 0.17 kg of the water.

The specific heat capacity of water is 4200 J/kgK.          
                                                        

The specific latent heat of vaporization of water at 100oC is 2300 kJ/kg.

(a) State the meaning of 220 V, 4.8 kW.

  ………………………………………………………………………………………………… 

  ……………………………………………………………………………………………...[2]

(b) Calculate:

  (i) the energy output of the electric element in the kettle in 4 minutes.

      energy output = ……………………………. [2]

  (ii) the energy required to raise the temperature of the 1.2 kg of water from 20oC
   to 100oC.

                            energy required = ……………………………. [2]

  (iii) the energy required to boil away 0.17 kg of water at 100oC.

                           energy required = ……………………………. [1]
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(c) Estimate the energy supplied by the electric element

  (i) during the first 4 minutes which was not used to increase the temperature of 
   1.2 kg of water from 20oC to 100oC,

                                energy = ……………………………. [1]

  (ii) during the last 3.5 minutes which was not used to boil away the 0.17 kg of 
   water.

                               energy = ……………………………. [1]

(d) Suggest why the energy loss in (c)(i) and (c)(ii) are different. You may describe the 
  possible energy changes in the body of the kettle.

  ………………………………………………………………………………………………… 

  ………………………………………………………………………………………………… 

  …………………………………………………………………………………………..….[1]

[END OF PAPER]
    

KiasuExamPaper.com 
1002



KiasuExamPaper.com 
1003



Marking Scheme & Markers Report : 2017 St. Gabriel's Secondary School Preliminary 
Examination

Paper 1 

1 2 3 4 5 6 7 8 9 10
B A A B C C D C B D
11 12 13 14 15 16 17 18 19 20
B B D D D C C D A A
21 22 23 24 25 26 27 28 29 30
A A D A C A D C C B
31 32 33 34 35 36 37 38 39 40
C A B B C D B A B D

A = 10, B = 10, C = 10, D = 10

Paper 2, Section A

Question Solutions Marks /
Remarks

1(a)(i) (a) =(v-u)/ –40) /2 or equivalent values from graph
= 7.5m/s2

[1]
[1]

1(a)(ii)

Markers
Comments

(MC)

(F) = ma = 180 kg x 7.5 m/s2

=  1350 N
Q1(a) is very well-done. Majority of the students obtained full 
marks.

[1]
[1]

1(b)(i)

MC

acceleration decreases to zero.
OR
Some students break down the acceleration into 3 parts
(i) 0 to 2.0s - constant acceleration
(ii) 2.0 s to 8.0 s - decreasing acceleration
(iii) 8.0 s to 12.0 s - zero acceleration

Many students wrote wrongly that the acceleration is increasing at 
a decreasing rate. It should be called decreasing acceleration.

[1]
Or
[1] if all
parts are
correct.
[1/2] if
only 2
parts are
correct

1(b)(ii)

MC

air resistance/friction/drag mentioned
air resistance/friction/drag increases (with speed) or resultant force 
decrease (with speed)
finally, air resistance = driving force or resultant force is zero.

Some students that that the resultant force decreases without 
explaining that the friction force increases with speed.
Some students state that at the maximum speed, the resultant is 
zero without explaining that at that point the air resistance is equal 
to the driving force. Hence no credit were given.

[1]
[1]

[1]

2(a)

MC

(V) = m/
(V) = 2400 kg/1000 kg/m3

= 2.4 m3 / 2.4 x106 cm3

This question was very well-done. Majority of the students were 
correct.

[1]
[1]
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= 10, B = 10, C = 10, D = 10

per 2, Section A
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[1]
[1]

[1]
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2b(i)

MC

fuel/chemical (potential energy)

Generally well done. No credit if they only mention potential 
energy.

[1]

2b(ii)

MC

some energy converted to heat /thermal (energy)
some energy converted to kinetic (energy of air or tractor)

Not so well done. Many students only mention energy conversion 
to either kinetic energy or heat but not both. So they only obtained 
half the credits.

[1]
[1]

2(c)

MC

(GPE) = mgh = 2400 x 10 x 850
= 2.04 x 107 J 

Generally well-done.

[1]
[1]

3(a)

MC

poor absorber/ good reflector of (infra-red) radiation
(not with poor emitter)
less thermal energy absorbed.

Generally well done except for a few who state poor radiator/ 
conductor instead of poor absorber and those that state both poor 
radiator and absorber.

[1]

[1]

3(b)(i)

MC

pressure decreases.
molecules slow down
less frequent/less violent(molecular) collision with wall

Majority of the students obtained full credit with only a few 
exceptions whose answers were not complete.

[1]
[1]
[1]

3(b)(ii)

MC

pressure difference causes a downward force on lid 
or pressure outside is greater than pressure inside.

Only about half the students were correct. If the students do not 
mentioned about pressure difference or force they are unlikely to 
get any credit.

[1]

4(a) (n) = sin i/sin r  = sin 55o/ sin 33o

= 1.5(2 s.f.) or 1.50 (3 s.f)
[1]
[1]

4(b)(i) angle of incidence greater than critical angle 
light travels from denser to rarer medium

[1]
[1]

4(b)(ii)

MC for Q4

reflected ray in correct direction to edge of block and no second 
TIR

Quite well-done. Most students obtained full or almost full-marks.

[1]

5(a)

MC

negative charge moves from hair/person/head to balloon
electrons move from hair/person/head to balloon. 

Only half the students got full credits. Many students were 
unfamiliar with the mechanism of charging by friction.

[1]
[1]

5(b)

MC

hair is positive(at end)
opposite charges attracts

Generally fairly well-done. Quite a number of students did not 
obtained the full credit because they didn't state the physics 
principle that 'unlike charges attracts'.

[1]
[1]
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poor absorber/ good reflector of (infra-red) radiation
(not with poor emitter)
less thermal energy absorbed.

Generally well done except for a few who state ppppppoooooooooooor r r r r r rarararararadidididididiatorr/ / / / / / 
conductor instead of poor absorber and those thhatatatatatatat ssssssssttatatatatatttttattatetetetetete bothhhhhh popopopopopoorororororor 
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[1]

[1]

3(b)(i)

MC

pressure decreases.
molecules slow down
less frequent/less violent(molecular) collisionn wiwiwiwiwwwiwiwiwwwiwiwiwiwwwwwwwwwiwiwwwwwwwwiwiwiwwwwiwiwiwiwwwwwwwiwwwwwiwwwiwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww ttthtththththththththththththtthththtttt  waaaaala l

Majority of the students obtained full creditii  with only aaaaaa fewewewewewew 
exceptions whose answers were not compleetete.

[1]
[1]
[1]

3(b)(ii)

MC

pressure difference caussese aa ddowo nwarrdd foforcrcee on lid 
or pressure outside is greeata err tthahan prpresessusurere iinsnside.

Only about half the studenntsts wwerere e cococ rrrrecect. If the students do not 
mentioned about pressuurere ddififfefef rerencnceee oor force they are unlikely to 
get any credit.

[1]

4(a) (n) = sin i/siinnn r r == sinn 5555oo/ / sisinn 33o

= 1.5(2 s.f.f.)) or 1.5.500 (3(3 sss.f.f))
[1]
[1]

4(b)(i) angle of inciddenencece ggrereeata er than critical angle 
light t trtravavavelels s frfromom dedenser to rarer medium

[1]
[1]
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C for Q4

reflecece tetedd raray y inn ccorrect direction to edge of block and no second 
TIR

Quite well-done. Most students obtained full or almost full-marks.

[1]

5(a) negative charge moves from hair/person/head to balloon [1]
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5(c)

MC

charges/electrons
don't flow away
aren't conducted(to earth/person)

stay on balloon/insulator

This question is very poorly done. The charges that is built-up in 
this experiment is very small and will unlikely caused a spark or a 
large current to flow through the person if it was a condcutor.

[1]

5(d)

MC

any sensible example e.g .photo-copier, electrostatic   precipitator, 
flu ash removal, spray painting, printing, crop spraying, lightning 
fixes in atmosphere etc.

Only about half the students were able to give an appropriate 
example. It is insufficient to mention painting instead of spray 
painting of objects.

[1]

6(a)(i)

MC

last longer or one cell can be replaced without switching off the 
circuit. or if one cell fails the rest will still work

Majority of the students were able to answer this question with a 
few exception.

[1]

6(a)(ii)

MC

1.5 V

Generally well-done

[1]

6(b)(i)

MC

(R)  = 20 - 6 

resistance.

[1]

[1]

6(b)(ii)

MC

decrease
resistance of wire increase

Only half the students were correct. A number of students were 
unsure if the resistance increase or decrease when the 
temperature increases.

[1]
[1]

7(a)(i)

MC

(I) = V/R = 12 / 6000 + 2000 = 12/8000 
=0.0015 A or 1.5 mA

Quite a number of students forgot to  change the resistance of the 
LDR of
obtained the wrong answer.

[1]
[1]

7(a)(ii)

MC

(v) = 6000/(6000+2000) x 12 = 9 V

Generally well-done as ecf is also awarded for this.

[1]

7(b)

MC

reading increases
resistance of LDR falls

Generally well-done except for those who thought that the reading 
decreases when resistance of LDR increases.

[1]
[1]

7(c)

MC

light meter/sensor or automatic light switch or something sensible

Only slightly more than half the students where able to give an 
acceptable answer.

[1]
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example. It is insufficient to mention painting instead of spray 
painting of objects.

6(a)(i)

MC

last longer or one cell can be replaced without switching oooooofffffff thehehehehehe 
circuit. or if one cell fails the rest will still work

Majority of the students were able to answer thisss ququququququesesesesesestitititititiooooono  witititttthhhhhh aaaaaa 
few exception.

[1]

6(a)(ii)

MC

1.5 V

Generally well-done

[1]

6(b)(i)

MC

(R)  = 20 - 6

resistance.

[1]

[1]

6(b)(ii)

MC

decreaases
resistance of wire increassee

Only half the students wwereree coc rrect. A number of students were 
unsure if the e e reresistanancece iincncrereasa e or decrease when the 
temperata urree incrcreaeaseses.s.

[1]
[1]

7(a)(i)

MC

(I) = V/R = 122 // 6600000 0 0 +++ 2000 = 12/8000 
=0.000101155 A A oror 11.55 mmAA

Quite a a nunumbmber of students forgot to  change the resistance of the 
LDR of
obtained the wrong answer.

[1]
[1]

7(a)(ii) (v) = 6000/(6000+2000) x 12 = 9 V [1]
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8(a) 

MC

Np/Ns = Vp/Vs
500/Ns = 200/1000
Ns = 2500

This question is very well-done

[1]

[1]

8(b)

MC

50 Hz

Quite a number of students got this wrong because they thought 
that the frequency would be step up but it remains constant.

[1]

8(c)

MC

Poutput = P input x 90%
(1000V)(Is) = (0.9)(200V)(1 A)
Is = 0.18 A

Majority were able to calculate this correctly.

[1]

[1]

8(d)

MC

Heat loss in the wire. Heat loss due to induced current in the core. 
Energy used for magnetisation of the core.

Quite a number of students did not receive any credit because they 
did not explain clearly what causes the energy loss. It is insufficient 
to just mentioned that energy is loss as heat in the transformer 
without specifying clearly that heat is loss due to the resistance of 
the wire.

[1]
Anyone
on the 
stated 
list.

Section B

9(a)(i)

MC

Assuming that the resultant force on the car is constant, then by 
Newton's 2nd law, the resultant force F  is equal to the total mass 
of the car  and its acceleration a. If the total mass of the car 
increases by two times, then we will expect the acceleration to 
decrease by half. 
However when the load is doubled, the total mass of the car 
increase by a factor of (900 + 160)/ (900 + 80) = 1.08 and not a
factor of 2.

Many students did not obtained any credits for this question as 
their answers did not relate to Newton's 2nd Law.

[1]

[1]

9(a)(ii)

MC Many of the students drew straight line instead of curve line for car 
A and B. Many students also forgot to label the lines to show which 
is car A and car B.

Correct 
label
Car A 
[1/2]
Car B
[1/2]
Correct 
Data
10.9
[1/2]
0 [1/2]

KiasuExamPaper.com

MC Majority were able to calculate this correctly.
8(d)

MC

Heat loss in the wire. Heat loss due to induced current in thehe ccore. 
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without specifying clearly that heat is loss dueueeeeeeee tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttto oo oooooo o o ooooooooooo oooooooo ooooooooooooooooo oooooooooooooo oooooooooooooooooooo ooooooooooo ththththththththththtthtthththtttththththththtthththththththththtthththththtthttttthththtththththttthtthttththththththtthhthhttththhthhhhttthththhhhhhtthtthtthhhththtthttththttthhhhhhhhhhhhhhhhtt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee rrererereereeeereeeeer ssistanananancece of 
the wire.

[1]
Anyon
on the
stated
list.

Section B

9(a)(i)

MC

Assuming that the resultant force on the ccar is constaannt,, tthen bbyy 
Newton's 2nd law, the resultant force F  is s equal to thehe ttootal mass 
of the car  and its acceleration a. If the total mmasa s of tthehe car 
increases by two times, thhene wwe wiw ll exppecect t ththe e acceleration to 
decrease by half. 
Howevever when the load iss ddououblb edd,, ththe e tototatall mass of the car 
increase by a factor of (90000 + 116060)/)/ ((909000 + 80) = 1.08 and not a
factor of 2.

Many studeentn s s didid nonot t obobtatainined any credits for this question as 
their annswwerers didd nonot t rerelalatete to Newton's 2nd Law.

[1]

[1]

9(a)(ii) Corre
label
Car A
[1/2]
Car B
[1/2]
Corre
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9(b)(i) speed = distance travelled / time taken
time taken = 49 000 / 10.9 = 4490 s (3 s.f.)

[1]

9(b)(ii) energy provided by the battery = Power produced x time
= (4.24 x 103) x 4495
=  1.91 x 107 J (3 sf)

[1]

9(b)(iii) energy needed to recharge battery = current x e.m.f.  x time
1.91 x 107 J = 95 A x 48 V x time(t)
Hence minimum time taken to fully charge the battery,
t = (1.91 x 107)/(95 x48) = 4200 s ( 2 s.f.)

[1]

[1]
9(b)(iv)

MC for 9(b)

No energy, such as heat, was lost to the surroundings during the
charging of the battery.

Students were generally able to do the calculations Q9(b). Ecf was 
also awarded for these questions.

[1]

9(c)

MC

Electric cars do not emit polluting gases, unlike fuel cars that burn 
petroleum for energy.

Generally well-answered

[1]

10(a)(i)

MC

fuse symbol correct
in live junctions before two elements

Generally well-answered

[1]
[1]

10(a)(ii)

MC

the metal case / outside

Generally well-answered. Quite a number of students were only 
given half the credit if they did not mentioned metal casing but only 
casing.

[1]

10(a)(iii)

MC

live wire touches metal casing; 
live touches person, current goes to earth; current does not go 
through person,

Many students did not get full credit because they failed to 
mentioned that when the live wire touches the metal casing will the 
current be transmitted to the earth wire instead of the person.

[1]
[1]

10(b)(i)

MC

1500 W

Generally well-done

[1]

10(b)(ii)

MC

1. E = 2.1 kW x 2.5 h = 5.25 kWh
2. E = 2100 W x 2.5 x 3600 s = 1.89 x 107 J

Majority of the students were able to calculate the energy in kWh 
but quite a number were unable to convert it to Joules.

[2]
[2]

Either
MC

Not many students select to do the Either Question and those who 
did select this question did not do well overall.

11(a)

MC

The copper rod moves to the right. According to Fleming's left 
hand rule, the force acting on the copper rod points to the right.

This was generally well-answered.

[1]
[1]

KiasuExamPaper.com

for 9(b) Students were generally able to do the calculations Q9(b). Ecf was 
also awarded for these questions.

9(c)

MC

Electric cars do not emit polluting gases, unlike fuel cars thththththth tat bbbbbbuuuruuu n
petroleum for energy.

Generally well-answered

[1]

0(a)(i)

MC

fuse symbol correct
in live junctions before two elements

Generally well-answered

[1]
[1]

0(a)(ii)

MC

the metal case / outside

Generally well-answered. Quite a numberrr of studentssssss wwwwwweeeeree e only
given half the credit if they did not mentionededed mmetal caaaaaasisisisisising but only 
casing.

[1]

0(a)(iii)

MC

live wire touches metal caasis ngng;;
live touuches person, currenent t gogoes ttoo eaeartrth;h; ccurrent does not go 
through person,

Many students did not geget t fufulll  credid t because they failed to 
mentioned ththhatat wwheenn ththe e liliveve wire touches the metal casing will the 
current bebe ttrar nssmimitttteded ttooo thhe earth wire instead of the person.

[1]
[1]

0(b)(i)

MC

1500 W

Genenen raralllly y y weelll-dodone

[1]

0(b)(ii)

MC

1. E == 2.2.11 kWkW x 2.5 h = 5.25 kWh
2. E = 21211000  W x 2.5 x 3600 s = 1.89 x 107 J

Majority of the students were able to calculate the energy in kWh

[2]
[2]
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11(b)

MC Most of the students were unable to draw the magnetic field lines 
correctly. Some did not indicate the direction of the current in their 
diagrams.

[2]

11(c)

MC

The current in the copper rod changes direction at a rate of 50 Hz, 
causing the direction of the force to change accordingly. 
Hence the copper rod moves and changes its direction of motion 
100 times per second.

Many students did not obtained full credit for this question as they 
only state that the copper rod changes direction without giving any 
other details.

[1]
[1]
[1]

11(d)

MC None of the students obtained the mark that showed that the 
electron deflects more than the protons

[1]
protons 
deflect 
upwards
[1]
electron
s deflect 
upwards
[1]
electron
s
deflects 
more 
than
protons

OR Majority of the students answered the OR questions and did fairly 
well in this question.

11(a)

MC

When supplied with a voltage of 220 V, 
the power output is 4.8 kW

This question was poorly answered by most students

[1]
[1]

11(b)(i) Energy = power x time = 4.8 x 1000 x 4 x60 
=1152 kJ

[1]
[1]

11(b)(ii) Energy = 1.2 x 4200 x 80 
=403.2 kJ

[1]
[1]

11(b)(iii) Energy = 0.17 x 230 000 = 391 kJ [1]
11(c)(i) 1152 - 403.2 = 749 kJ(3sf) [1]
11(c)(ii)

MC
1152 - 391 = 761 kJ
Most students were able to answer 11(b) & (c) fairly well.

[1]
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MC Most of the students were unable to draw the magnetic field lines 
correctly. Some did not indicate the direction of the currenntt inin ttheh ir 
diagrams.

11(c)

MC

The current in the copper rod changes direction at a ratatee ofof 550 0 HHz, 
causing the direction of the force to change accordiingnglyly. 
Hence the copper rod moves and changes its direrectctioion n oof mototioionn
100 times per second.
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other details.

[1]
[1]
[1]

11(d)

MC Nonene oof f ththe ststududeents obtained the mark that showed that the 
electrronon ddefeflelects more than the protons

[1]
proton
deflec
upwa
[1]
electr
s defl
upwa
[1]
electr
s
deflec
more 
than
proton

OR Majority of the students answered the OR questions and did fairly 
ll i thi ti
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11(d)

MC

As the kettle gets hotter, there will be increasing heat loss through 
conduction and convection. These make heating less effective, 
thus accounting for the increase in unused power in (c)(ii).

No student gave the correct answer to this part of the question.

[1]

END OF PAPER
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2

1 A car with an initial speed of 2.0 m/s accelerates uniformly for 5.0 s and travels a 
distance of 24 m during this period. Determine its acceleration.

A 0.40 m/s2

B 1.1 m/s2

C 1.5 m/s2

D 7.6 m/s2

2 A car, which was travelling due east at a speed of 3.6 m/s initially, changes direction 
and travels due west at a speed of 6.2 m/s. Taking the direction to the east as 
positive, determine the change in speed and velocity.

Change in speed (m/s) Change in velocity (m/s)
A 2.6 -2.6
B 9.8 2.6
C 2.6 9.8
D 2.6 -9.8

3 A student drops, from rest, a table-tennis ball in air.

What happens to the velocity and to the acceleration of the ball during the first few 
seconds after release?

          velocity            acceleration
A decreases            stays constant
B decreases            increases
C increases             decreases
D increases             increases

4 A boy pushes a heavy box along the ground.

There is a force acting between the boy’s hands and the box, and another acting
between his feet and the floor. In which direction do these forces act on the boy?

        force on boy’s hands       force on boy’s feet
A towards the left                   towards the left
B towards the left                   towards the right
C towards the right                towards the left
D towards the right                towards the right
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8.0 N

4.0 N

O

8.0 N

4.0 N

O R

8.0 N

4.0 N

O

R

8.0 N

4.0 N

O
R

8.0 N

4.0 N

O R

A B C D

5 Two forces, 8.0 N and 4.0 N, act on an object O as shown.

Which of the following shows the resultant force R acting on the object O?

6 The side view silhouette of four wine glasses are shown. 

When filled with the same liquid to the brim, which glass is the least stable?

A B C D
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7 A horizontal bar is pivoted at its centre of gravity.  A fixed load is attached at one end 
of the bar. To keep the bar in equilibrium, a force F is applied at a distance x from the 
pivot.

How does F vary with x?

8 A square lamina of uniform thickness and with a square hole is balanced 
horizontally on the edge of a metre rule as shown.

Which of the following positions will the lamina also balance on the metre rule?

A B

C D

metre rule
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9 A log thrown from a pier into water enters the water at point X as shown in the figure. 
The log descends to point Y and then floats up the surface. Taking the gravitational 
potential energy at point X to be zero, which of the following statements is/are 
correct? 

(1) The kinetic energy of the log at point Y is maximum.
(2) The sum of the gravitational potential energy and kinetic energy of the log at 

point Y is zero.
(3) The kinetic energy of the log at point Y is a minimum.

A (1) only
B (3) only
C (1) and (2) only
D (2) and (3) only

10 A toy rocket moves upwards so that it can reach a maximum height of 45 m in 
0.050 s. If the mass of the toy rocket is 0.20 kg, find its average output power.

A 1800 W
B 900 W
C 450 W
D 30 W
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11 A ball is moving along a smooth circular vertical track with a radius of 0.50 m as 
shown in the figure. Determine the speed of the ball at the lowest point if it has a 
speed of 4.0 m/s at the highest point.   

A 4.0 m/s
B 4.5 m/s
C 5.1 m/s
D 6.0 m/s

12 The following figure shows a container of liquid.  The pressure at R is 1 x 105 N/m2

and the pressure at S is 1.6 x 105 N/m2.  What is the pressure (in N/m2) at P and Q?

               P                                 Q
A 1.6 x 105                    1.8 x 105

B 6.0 x 105                    8.0 x 105                    
C 1.6 x 105                    3.6 x 105                    
D 1.0 x 105                    3.0 x 105                    

6m
m

2m
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P

V

A

P

1/V

B

P

V

C

P

1/V

D

13 The figure below shows the height h of the mercury in the barometer on Earth.

The barometer is taken to another planet where the atmospheric pressure is half that 
on Earth and the acceleration due to gravity is double that on Earth.

What height of mercury is recorded on the planet?

A h/4
B h/2
C h
D 2h

14 Which of the following shows the relationship between pressure (P) and volume (V)
of a gas at constant temperature?
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15 A boy sits on the floor, a few metres in front of a heater in a room as shown below.

The following statements comment on how fast thermal energy from the heater 
reaches the boy via radiation. 

(I) The hotter the heater, the faster the thermal energy reaches the boy

(II) How fast the thermal energy reaches the boy depends on how fast the air 
molecules between him and the heater transfer the energy

(III) The speed of the thermal energy is approximately equal to the speed of light 
in air

Which of the statement(s) is/are correct?

A I & II B I & III
C II & III D Only III

16 The figure below shows a glass pot filled with water, placed on a hotplate.

How is thermal energy from the hotplate transferred to the surface of the water?

A Conduction only B Convection only
C Conduction and Convection D Conduction, Convection and 

Radiation

17 A solid of mass m and specific heat capacity c is placed in a liquid which has a mass 
of 2m. The heat capacity of the liquid is twice that of the solid. Given that the initial 
temperatures of the solid and liquid are 30°C and 80°C respectively, what is the final 
temperature of the liquid, assuming no heat is lost to the surroundings?

A 63.3°C B 65.0°C C 70.0°C D 72.5°C

18 When a liquid evaporates, its temperature is lowered. Which of the following is the 
correct explanation for this observation?

A The liquid lost heat to the surroundings
B The average kinetic energy of the molecules in the liquid decreased
C The total internal energy of the liquid decreased
D The total kinetic energy of the molecules in the liquid decreased

Heater

Glass 
pot

Hotplate

water
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19 A lamp is placed at point R in front of a mirror as shown in the diagram. A boy 
stands in front of the mirror and the position of his eye is indicated by point S in the 
diagram. Locate the point (A, B, C or D) on the mirror where an incident ray of light 
from the lamp would reflect into the boy’s eye. 

20 A light ray XY is incident at a glass-air boundary as shown in the diagram. Which 
direction, A, B, C or D, shows the path that XY will take after leaving the glass-air 
boundary?
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A B C D

21 The diagram shows an object on the principal axis of a converging (convex) lens. A 
principal focus of the lens is at F.

Where is the image formed by the lens?

A Between O and F
B Between F and Q
C At Q
D To the right of Q

22 The figure below shows the position of a point P on a wave at t = 0 s. Given that T is 
the period of the wave, what would be the position of P at t = 1.25 T?

23 Which of the following correctly shows electromagnetic waves arranged in order of 
increasing wavelength?

A microwave, visible light, gamma rays
B x-ray, infra-red radiation, visible light
C x-ray, visible light, microwave
D radio waves, ultraviolet, visible light

24 The diagrams show the oscilloscope traces produced by different sounds.  Which 
diagram corresponds to the loudest sound of the lowest pitch?

P

DA

B

C
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25 Which of the following represents the correct order of the speed of sound in solids, 
liquids and gases?

        Increasing speed of sound 
A solid               liquid               gas
B liquid              solid                gas
C liquid              gas                  solid
D gas                 liquid               solid

26 The figure below shows a positively charged rod brought near a conductor A, which 
is mounted on an insulating stand. What happens in conductor A when it is earthed 
as shown in the diagram?

A Protons in conductor A are repelled into the earth, giving A a net negative 
charge

B The earth connection does not have any effect because it is connected to the 
top of the conductor 

C Protons in A are repelled by the positively charged rod, making the left side of 
A negatively charged and its right side positively charged

D Electrons are attracted from the earth into conductor A, giving it a net negative 
charge

27 The figure below shows a light and neutral conducting sphere suspended by an 
insulated thread near a charged conductor. 
The sphere moves towards and touches the charged conductor. 
In which position will the light conducting sphere come to rest?

+ + + + + + A

+ + + + + + A B C D

charged 
conductor

light conducting 
sphere
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28 A section of a rectangular conductor is shown in the figure below. 
Face A is directly opposite face B and face C is directly opposite face D.

A potential difference applied across the faces A and B, which are 8.0 cm apart 
results in a current of magnitude I flowing from A to B. What is the corresponding 
current when the same potential difference is applied across the faces C and D, which 
are 4.0 cm apart?

A I/2
B 2I
C 4I
D 5I

29 In the circuit shown below, a voltmeter of resistance RV and an ammeter of resistance 
RA are used to measure the resistance R of a fixed resistor.

Which condition is necessary for an accurate value to be obtained for R?
A R is much smaller than RV.
B R is much smaller than RA.
C R is much greater than RV.
D R is much greater than RA.
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L

M

N

30 In the circuit shown, a battery is connected to three identical bulbs (L, M, and N).

The filament in bulb M breaks.  Which of the following correctly states the change in 
brightness of bulbs L and N?

            Bulb L                       Bulb N
A Increases               Stays the same
B Stays the same         Decreases
C Decreases                  Increases
D Increases                   Decreases

31 In the circuit shown, two ammeters and two voltmeters record the currents I1,and I2,
and p.d., V1, and V2.

Which statement is correct?

A I1 > I2 and V1 > V2
B I1 > I2 and V1 < V2
C I1 < I2 and V1 > V2
D I1 < I2 and V1 < V2
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32 A resistor and a bulb are connected in parallel to a 9.0V battery as shown below.  The 
reading of the ammeter is 5A.  If the power dissipated by the resistor is 18W,  what is
the power dissipated by the bulb?

A 9.0 W
B 18 W
C 23 W
D 27 W

33 The diagram below shows the main parts of an electric iron.  In which of the following 
situations will the fuse blow when the switch is closed?

A The insulation at contact point X is worn out so that the wire touches the metal 
case.

B The insulation at contact point Y is worn out so that the wire touches the metal 
case.

C The heating element is broken.
D The Earth wire is removed from the electric iron.
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34 The diagram shows two lamps in a lighting circuit.  At which location, A, B, C or D, 
should a fuse be placed? 

35 Which of the following is the best choice for the material of a compass needle?

A Iron B Steel
C Copper D Plastic

36 In the figure below, one end of a wire Y is immersed in a conducting liquid while the 
other end X which is connected to a battery, is free to rotate. The direction of the 
current in the circuit is indicated. A cylindrical magnet is placed in the centre of the 
conducting liquid with the North pole facing upwards. g g

In which direction will the wire XY move?

A Clockwise
B Anticlockwise
C Towards the magnet
D Away from the magnet
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37 The figure shows a DC motor with the parts indicated in the key beside it.

What is the polarity of the magnetic pole at X, and the direction of the motion of wire 
Y?

Polarity of magnetic pole at X Direction of motion of wire Y
A South Into the page
B South Out of the page
C North Into the page
D North Out of the page
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38 The figure shows the side view of a loudspeaker with a direct current flowing in the 
coil. The coil is wound around a cardboard cylinder, which is attached to the middle of 
a stiff paper cone. Determine the direction of motion of the stiff paper cone when the 
current flows in the direction shown.

A Upwards
B Move downwards
C To the left
D To the right
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N

S

G

deflection

time / s

deflection

time / s

deflection

time / s

deflection

time / s

A B

C D

39 A permanent magnet falls freely through a solenoid, that is connected to a 
galvanometer, G.

Which of the following shows the amount of deflection recorded by the galvanometer?
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e.m.f./V

1.0

-1.0

time/s

A

e.m.f./V

1.0

-1.0

time/s

B

e.m.f./V

1.0

-1.0

time/s

C

e.m.f./V

1.0

-1.0

time/s

D

e.m.f./V

1.0

-1.0

time/s

40 A simple a.c. generator is connected to a C.R.O.  The coil rotates at a constant 
speed, and induced e.m.f. is recorded as shown.

Which of the following will show on the C.R.O. when the speed of the coil rotation is 
halved?
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Section A
Answer all questions in this section.

1 A student investigates the motion of a small and light, styrofoam ball as it falls from 
rest alongside a vertical scale marked in centimetres. To do this, a number of flash 
photographs of the ball are taken at 0.10 s intervals, as shown in Fig. 1.1.

The first photograph is taken at time t = 0.00s.

Fig. 1.1
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(a) Using Fig. 1.1,

(i) explain how it can be deduced that the ball reaches a constant speed,

.......................................................................................................................

.................................................................................................................. [1]

(ii) determine the distance that the ball has fallen from rest during the first 0.70 s.

distance = ………………….. [1]

(iii) Calculate the final constant speed of the ball.

speed = ………………….. [1]

(b) The experiment is repeated using a lead ball of equal size that undergoes free 
fall. Calculate the distance the lead ball falls through in 0.30 seconds and mark, 
on Fig 1.1 the position of the lead ball at time 0.30 s. 

distance = ………………….. [2]
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2 Fig. 2.1 shows a simplified lift system. The lift is connected to a counterweight over a 
pulley system. An electric motor is used to raise or lower the lift.

Fig. 2.1

(a) Suggest a function of the counterweight.

………………………………………………………………………………………........

…………………………………………………………………………………………[1]

(b) The lift raises passengers of total weight 3 000 N to a height of 30 m in 10 s.

(i) Calculate the average useful power output of the lift.

average useful power = ………………….. [2]

(ii) The average power output of the motor is 30 000 W. Determine the efficiency 
of the lift.                                                                                                   

efficiency = ………………….. [1]
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(c) The maximum average power output of the motor is 45 000 W. The lift achieves 
a maximum efficiency of 50% when the average velocity is 3.0 m/s. Given that 
the average mass of a passenger is 75 kg, determine the maximum number of 
passengers that the lift can carry.

maximum number of passengers = ………………….. [2]

3 Fig. 3.1a shows an inverted U-tube such that one limb is immersed in oil, and the 
other in water as shown.

                        Fig. 3.1a                                                             Fig. 3.1b

Air is pumped out of the U-tube through T so that the liquids rise up as shown in Fig. 
3.1b.

(a) If the atmospheric pressure is 105 Pa and the water rises 50 cm up the right-
hand limb of the tube, calculate the pressure of the air inside the U-tube in Fig.
3.1b. Take density of water to be 1 000 kg/m3.

air pressure = ………………….. [2]
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(b) If the oil rises to a height of 40 cm in the other limb of the tube, calculate the 
density of the oil.

density of oil = ………………….. [2]

(c) The experiment is repeated with a different U-tube with a non-uniform diameter.  
The right limb has twice the cross sectional area compared with the left limb.

Fig. 3.2

On Fig. 3.2, indicate and state the height of the levels of water and oil in both 
limbs, given that the pressure of the trapped air is the same as that calculated in 
(a).                                                                                                                       [1]
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4 Fig. 4.1 shows a syringe with a frictionless piston trapping a volume of gas inside it.  
The syringe is initially left at room temperature, and the piston does not move.

Fig. 4.1

The syringe is then transferred to a freezer room that is kept at a lower constant 
temperature, and at atmospheric pressure.  The piston is observed to start moving to 
the left.  After a brief moment, the piston stops moving.

(a) Using ideas about molecules, explain why the piston moves to the left.

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

…........................................................................................................................[3]

(b) State how the gas pressure compares with the atmospheric pressure, when the 
piston has stopped moving.

…........................................................................................................................[1]
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5 Fig. 5.1 shows a ray of red light entering a glass prism and leaving with an angle of 
refraction of 75⁰ as shown. The refractive index of the glass block is 1.48 for red light.

Fig. 5.1

(a) Calculate the value of angle z.

z = ………………….. [2]

(b) Calculate the critical angle of the glass prism.

critical angle = ………………….. [2]

(c) Without changing the prism, describe how angle x should change such that total 
internal reflection would occur in the prism. Support your answer with the 
necessary calculation.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]
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6 Fig. 6.1 shows wavefronts representing a wave motion on the surface of water, 
moving from a deeper into a shallower region. The diagram is drawn full-scale.

Fig. 6.1

(a) State what is meant by wave motion?

................................................................................................................................

........................................................................................................................... [1]

(b) Given that the speed of the water wave in the deeper region is 8.0 cm/s, 
calculate the frequency of the water wave when it is in the deeper region.

frequency = ………………….. [1]

(c) Calculate the speed of the wave in the shallower region.

speed = ………………….. [1]

deeper shallower
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7 To investigate rock layers underground, an explosion is made on the ground surface.  
Fig. 7.1 shows the side view of such an arrangement.

                                                       Fig. 7.1

Sound from the explosion may travel to the detector through the air (Path 1),  through 
the Earth (Path 2), or by reflection from a layer of rock (Path 3).  Some sound travels
into the layer of rock by Path 4.  Time taken by the sound is shown below.

Path 1 Path 2 Path 3
Time taken for sound to travel from source to detector/s 0.20 0.05 0.50

(a) Explain why sound arrives first at the detector along Path 2.

...........................................................................................................................[1]

(b) Given that the speed of sound in air is 340 m/s, calculate the distance between 
the point of explosion and the detector.

distance = ………………….. [2]
                                                              

(c) Explain if the speed of sound along Path 4 is faster or slower compared to Path 
3.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]

Explosion happened here
1

2

3

5

4

Detector

Surface

Air

Earth

Layer of rock

(soil)
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8 Fig. 8.1 shows a portable powerbank used to charge devices like mobile phones.
The powerbank has a rating of 30 000 mAh, 5V.

Fig. 8.1

(Source: http://www.macworld.com/article/3146234/mobile-accessories/aukey-30000mah-power-bank-with-quick-
charge-30-review-can-fully-charge-a-sleeping-macbook.html)

(a) Explain why ‘Ah’ is a unit for charge.                                                              

……………………………………………………………………………………………

…………………………………………………………………………………………[1]

(b) Calculate the charge that this battery is able to provide.

maximum charge = ………………….. [2]

(c) Calculate the energy stored in this battery.     

energy stored = ………………….. [2]
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9 Washrooms often have hot-air hand dryers which work in the same way as hair dryer.  
Fig. 9.1 shows the label on the side of such a hand dryer.

                                                           Fig. 9.1

(a) (i) Calculate the electrical energy used by the dryer for each operation.

energy = ………………….. [2]

(ii) The double rectangular symbol indicates that the dryer is double insulated.
Explain what is meant by double insulation.

................................................................................................................................

................................................................................................................................

........................................................................................................................... [1]
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(b) Fig. 9.2 shows an incomplete wiring of power supply in the washroom.  L1 is a 
lamp, the wiring of which is already completed.  P is the power socket which the 
hand dryer is to be connected to.  S2 is a switch for both lamps L2 and L3.  On 
the diagram below, complete the wiring

(i) for the power socket P,
(ii) for the lamps L2 and L3, if L2 and L3 are connected in parallel.                     [2]

Fig. 9.2

KiasuExamPaper.com 
1043



14

10 A cyclotron is a device used to accelerate ions. A simplified diagram of a cyclotron is 
shown in Fig.10.1. An electric and magnetic field is used to accelerate charged 
particles which will hit a target at high speeds. The initial position of a charged particle 
is indicated by the point C where the particle is about to cross the gap between the 
two halves of the cyclotron.

Fig. 10.1

(a) State and explain if particle C shown in Fig. 10.1 has a positive or negative 
charge.

................................................................................................................................

........................................................................................................................... [2]

(b) Explain in terms of magnetic fields why a force is exerted on the charge when it 
is moving in the magnetic field. 

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]
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(c) Fig. 10.2 shows the path of charged particle C. Suggest how the magnetic field 
results in the path shown. 

Fig. 10.2

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]
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Section B
Answer all questions in this section.

Answer only one of the two alternative questions in Question 13.

11 Fig. 11.1 shows a rotating permanent magnet in an alternating current generator
(“dynamo”).  The dynamo is used to power a lamp.

Fig. 11.1

(a) (i) State what is meant by an alternating current.

................................................................................................................................

........................................................................................................................... [1]

(ii) Explain why a current is induced in the coil of the dynamo.

................................................................................................................................

........................................................................................................................... [1]

(iii) Explain why the induced current is alternating.

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]

(iv) State two ways that the induced current in the lamp might be increased.    [2]

1. .....................................................................................................................

2. .....................................................................................................................
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(b) A transformer in a power station has a primary input voltage of 23 000 V, and 
the secondary output voltage is stepped up to 660 000 V before power is
transmitted over long distance.

(i) Explain why the voltage needs to be stepped up for transmission.

................................................................................................................................

........................................................................................................................... [1]

(ii) The current in the primary coil is 100 A.  Find the power generated in the 
primary coil. 

primary coil power = ………………….. [1]

(iii) Assuming that the transformer is ideal, find the current in the secondary coil.

current = ………………….. [1]

(iv) The transmission cable has a total resistance of 2 000 Ω. Find the power 
loss in the transmission cable.

power loss = ………………….. [1]
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d.c. supply

V1

I

A

C1

e.m.f./V I/A V1/V
0.0 0.00 0.00
4.0 0.40 4.00
8.0 0.80 8.00
12.0 1.20 12.00
16.0 1.60 16.00

V1 V2

I

A
d.c. supply

C1 C2

e.m.f./V V1/V V2/V
0.0 0.00 0.00
4.0 0.52 3.48
8.0 1.13 6.87
12.0 2.00 10.00
16.0 3.64 12.36

12 Fig. 12.1 shows a circuit with a d.c. supply connected to an unknown component, 
C1.  The d.c. supply provides the e.m.f. to the circuit, and its magnitude can be 
adjusted.  An ammeter and a voltmeter measure the current, I, and p.d. V1 values, 
respectively, which are shown in the table on the right.

Fig. 12.1

(a) (i) Find the resistance of the component C1.

C1 = ………………….. [2]

(ii) Based on the data in Fig. 12.1, explain whether C1 is an ohmic conductor.

................................................................................................................................

........................................................................................................................... [2]

(b) A second component, C2, is now connected to the same circuit above.  A 
second voltmeter measures the p.d. across C2, as shown in Fig. 12.2, and 
values of V1 and V2 measured at various e.m.f. are shown in the table.

Fig. 12.2
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0.75

0.80

0.85

0.90

4.0 8.0 12.0 16.0
e.m.f./V

V2/e.m.f.

(i) Using the value of C1 found in a(i), and data in Fig. 12.2, find the resistance
of C2 when the e.m.f. is 12.0 V.

C2 = ………………….. [2]

(ii) Fig. 12.3 shows a graph of the ratio of V2/e.m.f. against the respective e.m.f. 

Fig. 12.3

Using Fig. 12.3, complete the graph line for e.m.f. from 4.0 V to 16.0 V.           [1]

(iii) Based on Fig. 12.3, explain how the resistance of C2 changes as e.m.f. 
increases from 4.0 V to 16.0 V.

................................................................................................................................

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]

(iv) Suggest what a possible component C2 could be.

........................................................................................................................... [1]
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Direction of 
rocket flight

EITHER
13 Fig. 13.1 shows an amateur rocket being used for a flight experiment.

The rocket is being launched vertically upwards.  Compacted solid fuel is placed at 
the tail-end of the rocket, and the upward thrust of the rocket is provided by burning 
the solid fuel.  Assume that air resistance is negligible.

Fig. 13.1

(a) Explain what is meant by acceleration.

................................................................................................................................

........................................................................................................................... [1]

(b) On Fig. 13.1, draw and label the two forces representing the weight of the 
rocket, and the thrust of the rocket.                                                                    [2]

(c) Using the forces drawn in (b), write the expression of forces, linking Fth (thrust of 
the rocket), Fwt (weight of the rocket), m (mass of the rocket), and a
(acceleration of the rocket acting upwards).

........................................................................................................................... [1]

(d) The solid fuel provides a constant thrust of 3000 N.  The rocket started its flight 
at t = 0s.

When t = 5 s, the total weight of the rocket (including the fuel) is 2 000 N.

(i) Find the resultant force at t = 5 s.

resultant force = ………………….. [1]
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(ii) As the rocket flies, solid fuel is being depleted at a rate of 120 N/s.  Find the 
reduction in total weight of the rocket between t = 5 and 15 s.

reduction in weight = ………………….. [1]

(iii) Find the resultant force at t = 15 s.

resultant force = ………………….. [1]

(iv) Explain the change in acceleration, with respect to the change in the rocket’s 
mass and the change in resultant force.

................................................................................................................................

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]

(e) In reality, the rocket encounters increasing air resistance from t = 5 to 15s.
Suggest a reason why.

................................................................................................................................

........................................................................................................................... [1]
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P

OR
13 Fig. 13.1 shows a ballet dancer in an arabesque position.  The dancer is balancing on 

her right foot.

.

Fig. 13.1

(a) Explain what is meant by centre of gravity.

................................................................................................................................

........................................................................................................................... [1]

(b) (i) The centre of gravity of her left leg is slightly above her knee, while the centre 
of gravity of her upper body is near her navel.

On Fig. 13.1, draw the weight of her left leg and that of her upper body, acting 
through the two respective centres of gravity.  Label them L and B respectively.

[2] 

(ii) The dancer is pivoted at her right foot (P), and is able to stay in that balanced 
position. Using the principle of moments, explain why she is able to stay 
balanced, even though the weight of her leg is smaller than that of her upper 
body.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

........................................................................................................................... [2]
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10 cm 40 cm 50 cm

Centre of gravity

A B

H

(c) Fig 13.2 shows a supermarket trolley.

Fig. 13.2

The weight of the trolley is 135 N.  A and B are the normal forces that the 
ground exerts on the back wheels and front wheels respectively.

(i) Taking moments about the centre of the back wheel, find force B.

B = ………………….. [2]

(ii) Hence, find force A.

A = ………………….. [1]

(iii) A vertical downward force is applied at H.  Find the minimal force at H that 
will just lift the front wheels off the ground.

minimal H = ………………….. [2]

- END OF PAPER    -
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Answers

Paper 1

1 B 21 D
2 D 22 A
3 C 23 C
4 B 24 C
5 A 25 D
6 D 26 D
7 B 27 D
8 D 28 C
9 B 29 A

10 A 30 D

11 D 31 A
12 A 32 D
13 A 33 A
14 C 34 A
15 D 35 B
16 D 36 A
17 A 37 A
18 B 38 C
19 B 39 A
20 B 40 D
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1 B 21 D
2 D 22 A
3 C 23 C
4 B 24 C
5 A 25 D
6 D 26 D
7 B 27 D
8 D 28 C
9 B 29 A

10 A 30 DDDDDD

11 D 31 A
12 A 3232332323233232323323232332 DDDDDDDDDDDDDDDDDDD
13 A 333333333333333333333 AAAAAAAAAAAAAA
14 C 34343434343434343434343433343444 AAAAAAAAAAAAAAAAA
15 D 35 BBBBBBBBBBBBBBBBBBB
16 D 366666666666666666 A
17 A 37373737373737373737377377777777 AAAAAAAAAAAAAAAAAAAAA
1888888888 BBBBBBBBBBBBBBBBB 383838383838383838383838388888 CCCCCCCCCCCCCCCCCCCCCCCC
199999999999999 BBBBBBB 3999999999 AAAAAAAAAAAAAAAAAAA
2000000000000000 BBBBBBBBBBBBBBBBB 4040404040404040404040404040440000040040 D
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Answers

Paper 2

1ai. The distance between consecutive intervals becomes equal/25 cm after the 6th

sphere.

1aii. 132 cm

1biii. 157 cm – 132 cm = 25 cm
Speed = 25 cm ÷ 0.1s = 250 cm/s or 2.5 m/s
(accept +/-1 cm for both values)

1b. v = 10 m/s2 × 0.3s = 3.0 m/s
distance = 0.5 ×3×0.3=0.45 m = 45 cm

2a. The counterweight is to reduce the amount of energy needed by the electric motor 
to raise the lift.
Or: The counterweight provides a braking force when the lift is moving down and coming 
to a stop.

2bi. P = 3000 N x 30 m / 10s   
= 9000 W

2bii. Efficiency = 9000 W / 30 000 W = 0.3 or 30%

2c. Let n be the maximum number of passengers.
Useful power output = 0.5 (45 000 W) = 22 500 W
75kg (n) x (10N/kg) x (3m/s) / 1s = 22 500 W
n =  10

3a. Patm = Pwater + Pair
105 Pa = 0.5m x 1000kg/m3 x 10m/s2 + Pair    
Pair =  95, 000 Pa   

3b. 5000 Pa = 0.4 m x x 10m/s2

= 1250 kg/m3

3c. Oil = 40 cm   water= 50 cm   

KiasuExamPaper.com

(accept +/-1 cm for both values)

1b. v = 10 m/s2 × 0.3s = 3.0 m/s
distance = 0.5 ×3×0.3=0.45 m = 45 cm

2a. The counterweight is to reduce ththe ammouountnt oof f ene ergy needed by the electric motor 
to raise the lift.
Or: The counterweight provides a brakakiningg foorcrcee when the lift is moving down and coming 
to a stoop.

2bi. P = 3000 N xx 3030 m / 1010s s   
= 9000 W

2bii. Efficiencyy == 9900000 WW // 30 000 W = 0.3 or 30%

2c. Let n be the mmaxa imum number of passengers.
Useful power output = 0.5 (45 000 W) = 22 500 W
75kg (n) x (10N/kg) x (3m/s) / 1s = 22 500 W
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4a. As the temperature in the gas drops, the molecules’ KE/average velocities is 
reduced .

The molecules hits/collides the wall less vigorously and with lower frequency .

This lower force per unit area means lower gas pressure, and the higher 
atmospheric pressure creates a net force to push the piston inwards.  

4b. The gas pressure is the same as atmospheric pressure.

5a. sin 75/sin z = 1.48 
z = 40.7⁰

5b. c = sin -1 (1/1.48) 
c = 42.5⁰   

5c. In order for TIR to occur, angle z must be greater than 42.5⁰, therefore it has to 
increase from its current value of 40.7⁰.
The maximum corresponding angle y = 17.5⁰
Current value of y = 19.3⁰
Therefore x needs to decrease if y is to decrease.

6a. A means of transferring energy without net transfer of the medium.

6b. f = v/λ = 8.0 cm/s / 2.0 cm
= 4.0 Hz   

6c. v = fλ = 4.0 Hz x 1.5 cm
= 6.0 cm/s    

7a. Sound travels the fastest shown by the shortest time./ Speed in solid is fastest.   

7b. Distance = 340 m/s x 0.2s   
= 68 m

7c. Sound along Path 4 would be faster, as rock is denser than Earth, and thus the 
speed of sound in the rocks is faster than that in Earth/soil.  It can also be seen that the 
sound waves is refracted away from the original path in Earth.

8a. Using Q = It, since A is the unit for current and h is a unit for time, therefore Ah is 
the unit for charge.

8b. charge = 30 A x 3600s  
= 108 000 C

8c. Energy = QV = 108 000 C x 5V  
= 540 000 J

9ai. energy = IVt = 10A x 240V x 50s  
= 120 000J    

9aii. The hand dryer’s internal circuit is insulated from the appliance and that the outer 
casing is made from an insulator. 
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z = 40.7⁰

5b. c = sin -1 (1/1.48) 
c = 42.5⁰   

5c. In order for TIR to occur, angle z must be greater than 42.5.5⁰,⁰, ttheherefoorere it hahass to 
ncrease from its current value of 40.7⁰.
The maximum corresponding angle y = 17.5⁰
Current value of y = 19.3⁰
Therefore x needs to decrease if y is to decrease.

6a. A means of transferring energy without net transfer ofofofoffofoffoffffofofoffofofofofofof tttttttttttttttttttttttttttttttttttttthhhhhhhhhehehhhhhhhhhhhhhhhhhhhhhhhhhh  medededediuuuummmm.

6b. f = v/λ = 8.0 cm/s / 2.0 cm
= 4.0 Hz   

6c. v = fλ = 4.0 Hz x 1.5 cm
= 6.0 cm/ss    

7a. Sound travels the fastest showwn n byby tthhee shshorortetest time./ Speed in solid is fastest.  

7b. DiD stance = 340 mm/ss xx 00.2s  
= 688 mm

7c. Sound along g Pathh 44 wowoululdd beb  faster, as rock is denser than Earth, and thus the
speed of sound inin tthehe rrococksks iiss fafaster than that in Earth/soil.  It can also be seen that the 
sound waves is rrefefraractcteded aaway from the original path in Earth.

8a. Using Q = It, sis nce A is the unit for current and h is a unit for time, therefore Ah is 
the unit for charge.
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9b.

10a. Positive. The direction of the electric field shows that a positive charge would be 
accelerated to the left across the gap.

10b. A magnetic field is set up by moving charge.
When the two fields interact, a net force is exerted on the charge.

10c. The magnetic field directed into the page results in a force on the charged particle
that is perpendicular to the initial direction of motion of the particle. This allows the particle 
to follow a curved path around the cyclotron. 

11ai. An alternating current is where the current changes direction, or flows back and 
forth in 2 opposite directions.   

11aii. When the (North pole of the) magnet approaches one end of the soft iron, the coil of 
wire experiences a change in its magnetic flux, and this induces an e.m.f. that produces 
an induced current.

11aiii. When the magnet rotates towards the coil, an induced a current is produced in one
direction, and when it rotates away from the soft iron, an induced current is produced in 
the opposite direction.
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10a. Positive. The direction of the electric field shows thhhhatatattatatatattatttttatttttttttatttttttttttttttttttttttttttttttttt aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppposososoosososoosososososososososososososososososososoosososososososososoososoosoosooosososososososooosososososososooososoossosoosososoososooossooossososoososososososoossssosssooooosssoooossooosossssossosssssssssoooossoooosoosititititittititititittititititttittttitititittiiitiiitiiiitiiiitiitititiiiiiiiiiiiiiiiiiiiiitttiiitttiitttiitttiiittitivvvveeee charararargegegege wwwwouooo ld be
accelerated to the left across the gap.

10b. A magnetic field is set up by moving charge.
When the two fields interact, a net force is exertede  on the chharargege.

10c. The magnetic field directed into the page results in aa fof rce onn tthhe charged particle
that is perpendicular to the initial directitiono oof f mom tion of f ththee paparticle. This allows the particle 
to follow a curved path around the cyclclotron.n  

11ai. An alternating current is where tht e cuurrrrenentt chchananges direction, or flows back and 
forth in 2 opposite directions.  

11aii. WhW en the (Northh popolele oof the)e) mmagagnenet approaches one end of the soft iron, the coil of
wire experiences a chchana gege in ititss mamagngnetetic flux, and this induces an e.m.f. that produces 
an induced current.
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0.75

0.80
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4.0 8.0 12.0 16.0
e.m.f./V

V2/e.m.f.

The induced currents in both directions are produced to oppose the change producing it.  

11aiv Any of the 2 ways below:
Increase the speed of rotation of magnet
Use a stronger permanent magnet
Use a higher number of turn of the coil
Use a lower resistance lamp

11bi. Higher voltage reduces the current, and this reduces power loss due to Joule 
heating.  

11bii. Power in primary coil = I x V
= 100 A x 23 000 V = 2 300 000 W or 2300 kW or 2.3 MW

11biii. First find the current in the secondary coil:
Use Vp/Vs = Is/Ip
23 000 V/ 660 000 V = Is / 100 A 
Is = 3.48 A

11biv. Power loss in transmission cable = I2R = (3.48A)2 x 2000 Ω
     = 24,288 W = 24 000 W   

12ai. V1 = I x C1
Choose any V1 values and corresponding I values:
8.0 V =0.80 A x C1   
C1 = 10.0 Ω     

12aii I is directly proportional to V1.    
C1 is an ohmic conductor.

12bi. P.d. of C2 when e.m.f. is 12.0V = 10.0V

Using potential divider method,
C2/(C2 + 10.0 Ω) x 12.0 V = 10.0 V   
C2/(C2 + 10.0 Ω) = 0.833
C2 = 0.833 C2 + 8.33
0.167 C2 = 8.33 
C2 = 49.9 Ω or 50.0 Ω    

12bii
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12ai. V1 = I x C1
Choose any V1 values and corresponding I valuese :
8.0 V =0.80 A x C1  
C1 = 10.0 Ω     

12aii I is directly proportional to V1.   
C1 is an ohmic conductor.

12bi. P.d. of C2 when e.m.f. is 12.0V V == 1010.00VV

Using potenttiaial l did vivided r memeththodod,,
C2/(C2 + 10.00 ΩΩ)) x 112.2.00 V V == 1010.0 V  
C2/(C2 + 10.00 Ω) == 0.0.838333
C2 = 0.83333 CC22 ++ 8.8 3333
0.167 C2 == 8.8.3333 
C2 = 49.9 ΩΩ oror 5050.0 Ω   

12bii
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thrust

weight

12biii When e.m.f. is increased from 4.0 V to 16.0 V, V2’s proportion of total p.d. 
decreases, (or V1’s proportion of total p.d. increases) .

This shows that comparatively, the proportion of V1 for every e.m.f. is increasing.  Since 
C1’s resistance is constant, this means that C2 is decreasing.

12biv C2 can be a thermistor or NTC diode.

13Ea. Acceleration is the rate of change of velocities .

13Eb.

13Ec. Net force = Fth – Fwt = m x a     

13Edi At t = 5s, resultant force = 3000 N – 2000 N = 1000 N

13Edii  From t = 5 to 15s, the reduction in weight due to solid fuel after 10 seconds
= 10s x 120N/s = 1200 N

13Ediii. At t = 15s, resultant force = 3000 N – (2000 - 1200) N
                  = 3000 N – 800N = 2200 N   

13Ediii.   From t = 5 to 15s, there is a loss in mass, while at the same time there is a gain
in resultant force.   
Hence the acceleration of the rocket will increase.

13Ee. As the speed of the rocket increases, the air resistance increases as well.

or

The rocket pushes harder against the air as it accelerates, and according to Newton’s 3rd

law, air pushes harder back in the equal and opposite direction.   
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13Eb.

13Ec. Net force = Fth – Fwt = m x a     

13Edi At t = 5s, resultant force = 3000 N – 2000 N = 10000 NN
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= 10s x 120N/s = 12200 N

13Ediii. At t = 15s, resultant force = 30300000 NN –– (2(200000 0 -- 1200) N
                 = 30300000 NN – 80800N = 2200 N   
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The rocket p shes harder against the air as it accelerates and according to Ne ton’s 3rd
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P

LB

13Oa. The centre of gravity is a point through which the entire weight of an object 
appears to act.

13Obi

13Obii The perpendicular distance from line of action of L to P, is greater than that 
from B to P.

According to the principle of moments, the sum of moment of the leg of lesser weight 
about P is equal to the sum of moments of the upper body of greater weight about 
the same pivot, hence the dancer is in equilibrium.   

13Oci. Taking moments about A,
135 N x 40 cm = B x 90 cm    
B = 60.0 N

13Ocii . 135 N = A + B = A + 60.0 N
A = 75.0 N

13Ociii. The trolley will be pivoted at A
H x 10 cm = 135 N x 40 cm   
H = 540 N   
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13Oci. Taking moments about A,
135 N x 40 cm = B x 90 cm    
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13Ocii . 135 N = A + B = A + 60.00 N
A = 755.0 N

13Ociii. The trolley will be pivoteedd atat AA
H x 10 cm = 135 N x 400 ccmm   
H = 540 NN  
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Each question is provided with four possible answers (A, B, C and D). Select the most 
appropriate answer and shade your choice on the Optical Answer Sheet provided.

Answer all questions. Shade your answers in the OTAS sheet provided.

1 A micrometer screw gauge is used to measure the thickness of a uniform rod.  
The figure below shows the reading on the micrometer screw gauge when it is 
closed before measurement is taken and the reading when it is taken with the rod.

What is the cross-sectional area of the rod?

A 14.7 mm2           B 14.9 mm2         C 17.3 mm2         D 17.7 mm2

2 Which of the following physical quantities consist only of vectors?

A acceleration, force, volume B acceleration, force, velocity
C acceleration, mass, velocity D mass, time, velocity

3 The graph below shows how the velocity of an object varies with time.

Which of the following graphs shows how the acceleration of the object varies 
with time?

A B C D
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4 A sky-diver, jumps out of a plane and falls towards the ground. Soon, he reaches 
terminal velocity. Which of the following statements is not true?

A The acceleration when the sky-diver exits the plane is 10 m/s2.
B The sky-diver’s speed decreases until he reaches terminal velocity.
C At terminal velocity, there is no net force acting on the sky-diver.
D The sky-diver’s acceleration decreases to zero as he falls from the plane.       

5 A car travels along a road at 50 km/h. The driver applies the same braking force 
at the same place on a day when the surface is dry and then on a day when the 
road is wet.

On the wet surface, how many of these distances are greater than on the dry 
surface?

braking distance stopping distance thinking distance

A 0 B 1 C 2 D 3

6 A brick of mass 4 kg accelerates uniformly at 3 m/s2 when it is pushed horizontally 
across a rough surface using a forward force of 15 N. 

What forward force is needed instead to move it at constant speed?

A 3.0 N B 4.0 N C 12.0 N D 15.0 N

7 Which statement about mass and weight is correct?

A A mass experiences a weight due to a gravitational field.
B Mass and weight are different types of force.
C Mass and weight have the same unit.
D When an object expands, its mass changes but its weight stays the same.

8 An astronaut lands on a planet where the acceleration of free fall at its surface is 
greater than that on the Earth.  Which of the following will be the same as on the 
Earth?

A the ease in changing the motion of a moving ball.
B the maximum height reached by the astronaut when he jumps.
C the period of oscillation of a simple pendulum.
D the weight of the astronaut as measured by a spring balance.

15 N
4 kg
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9 A large bucket, lifted by a rope attached to a crane, is used on a building site to 
raise heavy loads. 

The bucket, of total mass m when fully loaded, rises at a uniform velocity v before 
decelerating uniformly to rest in time t. The gravitational field strength is g. 

What is the difference between the tensions in the rope supporting bucket when 
the bucket is travelling at uniform velocity and when the bucket is decelerating?

A
t
mg

B t
mv

C 
t
vg m D g

t
vm

10 Three identical blocks of wood are floating in different liquids as shown.

A student makes the following statements.

  I The density of the wood is less than the density of water.
  II The density of liquid X is less than the density of water.
  III The density of liquid X is greater than the density of liquid Y.

Which of the statements is/are correct?

A I only B II only C I & II only D I & III only

11 What affects the stability of an object?

A only its base area and the location of its centre of mass
B only its weight and its base area
C only the location of its centre of mass
D only its weight
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12 Three circular objects are suspended from three different positions as shown 
below. (CG: centre of gravity)

X          Y           Z 

Which of the following matches the figure with their types of equilibrium?

X Y Z
A neutral unstable stable
B stable unstable neutral
C stable neutral unstable
D unstable neutral stable

13 A constant force F pulls a block of weight W up the slope shown.

How much work is done in pulling the block up the slope?

A F × h B F × l C W × d D W × l

point of 
suspension

CG

point of 
suspension

CG
point of 
suspension

CG
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14 When a bullet of mass 0.15 kg moving at 250 m/s strikes a metal plate of 
thickness 0.05 m, it emerges with a speed of 180 m/s as shown in the figure 
below. 

Find the frictional force acting on the bullet as it is going through the metal plate.

A 1400 N B 2260 N C 22 600 N D 45 200 N

15 A rock climber of weight 600 N climbs up a rock face of vertical height 300 m in 1 
hour. What is the average power she generates against gravity during this time?

A 0.020 W B 50 W C 1800 W D 7200 W

16 Paraffin floats on water. Some paraffin is poured into one arm of a U-tube 
containing water. 
The figure below shows a difference of 25 mm in the surface level of the water 
and paraffin in the two arms. The length of the paraffin column in the tube is  
125 mm.

A small volume of paraffin is added to the right-hand arm increasing the length of 
the paraffin column in the tube to 150 mm.

What is the new difference between the surface levels of the water and paraffin in 
the two arms?

A 25 mm B 30 mm C 38 mm D 50 mm
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17 Which statement explains how a pressure is exerted by a gas on a container?

A Gas molecules collide with other gas molecules in the container.
B Gas molecules collide with the walls of the container.
C Gas molecules exert strong attractive forces on each other.
D Gas molecules exert strong repulsive forces on each other.

18 A fixed mass of gas is heated while kept at constant volume.  How do the 
properties of the molecules of the gas change?

       average speed frequency
of collision with walls

average distance 
apart

A increases decreases increases
B increases increases unchanged
C decreases unchanged unchanged
D decreases increases unchanged

19 A faulty thermometer with uniform scale reads 10 °C and 90 °C when placed in 
melting ice and steam over boiling water respectively.

What should be the true temperature if the thermometer reads 36 °C?

A 26.0 °C B 36.0 °C C 32.5 °C D 45.0 °C

20 Graphs of how three physical quantities X, Y and Z vary with temperature 
respectively are shown below. 

Which of them is/are having suitable physical quantities to measure temperature?

A X only B Z only C X & Y only D Y & Z only

21 Which statement about copper explains why it is a better conductor of heat than 
glass?

A Atomic vibration is passed on to neighbouring copper atoms quickly.
B Atoms move through the copper and pass on kinetic energy.
C There are density changes within the copper.
D There are free electrons in the copper.
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22 A woman stands by a fire to warm her hands and legs.

How does most of the thermal energy reach her hands and legs?

       hands legs
A convection conduction
B convection radiation
C radiation convection
D radiation radiation

23 The diagram shows two corks, X and Y, floating on water.

What will happen to both corks as the wave passes?

A both X and Y will move downwards
B both X and Y will move upwards
C X will move upwards and Y will move downwards
D X will move downwards and Y will move upwards

24 A student makes the following statements about different types of electromagnetic 
waves.

I Light waves are transverse waves.
II Radio waves travel at 340 m/s through air.
III Ultraviolet waves have a longer wavelength than infrared waves.

Which of these statements is/are correct?

A I only B I & II only C I & III only D II & III only

direction of movement of wave

X
Y
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25 Which two types of electromagnetic radiation are used to kill cancerous cells and 
to sterilize medical equipements?

A gamma-rays and microwaves
B gamma-rays and ultra-violet radiation
C gamma-rays and X-rays
D microwaves and ultra-violet radiation

26 A thin converging lens is used to focus the rays from the Sun onto a piece of 
paper, causing a hole to be burnt. The distance between the lens and the paper is

A equal to half the focal length of the lens.
B equal to the focal length of the lens.
C equal to twice the focal length of the lens.
D less than half the focal length of the lens.

27 The diagram shows the different waveforms of the musical notes played on a 
flute.

Which waveform, A, B, C or D, has the highest pitch?

28 A student stands 50 m from a wall and knocks two wooden blocks together. When 
the frequency of knocking is 3 knocks per second, the echo of a knock is heard at 
the instant of the next one. What is the speed of sound in air?

A 150 m/s B 200 m/s C 300 m/s D 350 m/s

A B
C

D
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29 Compressions and rarefactions are sent out from a loudspeaker cone as it 
vibrates backwards and forwards. The frequency of vibration is 50 Hz.

A compression is at point P. How much time elapses before the next rarefaction 
arrives at P?

A 0.010 s B 0.020 s C 25 s D 50 s

30 A positively charged metal sphere is placed midway between two previously 
uncharged metal rods, one of which is connected to earth.

Which diagram shows the charges on the rods?

A B

C D

31 A 6.0

How much charge flows through the resistor in 20 s?

A 0.50 μC B 2.0 μC C 10 μC D 40 μC
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32 One joule of work is done in moving one coulomb of charge between two plates 
as shown.

From the information given, which of the following statements must be true?

A The distance between the plates is one metre.
B The current in the circuit is one ampere.
C The resistance of the circuit is one ohm.
D The potential difference between the plates is one volt.

33 A piece of wire 0.50 m long has a cross-sectional area of 1.0 mm2.

Which wire of the same material has twice the resistance?

       length area/mm2

A 0.25 1.0
B 0.25 2.0
C 0.50 0.5
D 0.50 2.0
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34 An ammeter is connected to three resistors and a power supply.

Which arrangement of resistors gives the greatest ammeter reading?

35 A metal bar PQ hangs from a thin thread and always comes to rest with end P 
pointing north.

Another bar XY of the same metal settles in no definite direction.

What happens if the two bars are brought near one another?

A End P and end Q both attract end X.
B End P attracts end X but repels end Y.
C End P neither attracts nor repels end X.
D End P repels end X but attracts end Y.
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36 A bar of permanent magnet, X, is used to pick up some steel paper clips from a 
table. When another permanent magnet, Y, is brought near the clips as shown 
below, how will the chain of paper clips behave?

A A few clips will start to break off from the bottom of the chain and get 
attracted to magnet Y.

B The chain of clips will bend away from magnet Y.
C The chain of clips will bend towards magnet Y.
D The chain of clips will not be affected by the presence of magnet Y.

37 Which of the following statements best describes the function of a split ring 
commutator in a d.c. motor?

A It increases the turning effect of the coil of wire.
B It allows electrical contact between the coil of wire and the battery.
C It reverses the direction of the current in the coil of wire after half a 

revolution.
D It reverses the direction of the rotation of the coil of wire after half a 

revolution.
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38 A light metal rod PQ is moved to the right on two conducting rails. 

Which statement is correct?

A P is a higher potential and current flows from P to Q through the rod.
B P is at a higher potential and current flows from Q to P through the rod.
C Q is at a higher potential and current flows from P to Q through the rod.
D Q is at a higher potential and current flows from Q to P through the rod.

39 The output from a signal generator is connected to the input terminals of an 
oscilloscope. The trace observed on the oscilloscope screen, the Y-gain setting 
and the timebase setting are shown.

The frequency of the signal shown is calculated using the

A timebase setting and the vertical height of the trace
B timebase setting and the horizontal distance between the peaks of the trace.
C Y-gain setting and the vertical height of the trace
D Y-gain setting and the horizontal distance between the peaks of the trace
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40 The diagram shows an ideal transformer connected to a resistor.

Which one of the following shows possible readings for the voltmeter and the 
ammeter in the output circuit?

voltmeter reading ammeter reading
A 40 V 360 mA
B 120 V 300 mA
C 360 V 0.4 A
D 400 V 1 A

~ End of Paper ~ 
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Section A : [50 marks]

Answer ALL questions in this section. Show your working and write your answers in the 
space provided. 

1. An experiment was carried out to measure the density of a liquid using a
thick-walled glass bottle fitted with a glass stopper. The figure below shows
the bottle filled completely with water and another liquid X.

The following results were obtained:

mass of empty bottle = 31.1 g
mass of bottle completely filled with water = 82.3 g
mass of bottle completely filled with liquid X = 72.1 g

Given that the density of water is 1.00 g/cm3, calculate the

(a) mass of water;

(b) volume of the glass bottle;

(c) density of liquid X.

mass of water = ____________ [ 1 ]

volume of glass bottle = ____________ [ 1 ]

density of liquid X = ____________ [ 2 ]

water liquid X
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2. The figure below shows a mountain-biker cycling down a steep slope during
an X-treme Games competition. The total mass of the biker and his bicycle is
82 kg and gravitational field strength is 10 N/kg.

The biker moves at a speed of 2.0 m/s at X, the top of the slope. When he 
reaches the bottom of the slope at Y, his speed is 9.0 m/s. The length of the 
slope XY is 8.5 m and the average frictional force between the bike wheels 
and the slope XY is 300 N.

(a) Calculate the kinetic energy of the biker and his bike at Y.

(c) After the slope, the biker travels at a constant speed on a rough
pavement YZ.

Describe the energy conversion of the biker and his bike from Y to Z.

kinetic energy = _______________ [ 2 ]

(b) By neglecting air resistance, calculate the height h.

h = _______________ [ 3 ]

_________________________________________________________ [ 1 ]
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3. The figure below shows part of a hydraulic jack used to lift the front of a car.

The operator pulls the handle and the force exerted by the operator is 60 N. 
The force exerted by the oil on the large piston is F. The large piston moves 
and rotates the arm about the pivot. This raises the front of the car. 

The cross-sectional area of the small piston is 1.5 cm2.
The cross-sectional area of the large piston is 5.0 cm2.

(a) Calculate

(i) the force acting on the small piston, 

force = _______________ [ 2 ]

(ii) the pressure in the oil caused by the force on the small piston,

pressure = _______________ [ 2 ]

(iii) the value of F.

F = _______________ [ 1 ]
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(b) Explain why the large piston moves through a shorter distance than the
small piston.

4. The figure below shows a horizontal rectangular tank containing water. A
plane mirror is placed at an angle to the bottom surface of the tank. A ray of
light is incident on the surface of the water at an angle of 30° as shown.

(a) If the refractive index of water is 1.33, calculate

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

(i) the angle of refraction for the ray as it enters the water,

angle of refraction = _______________ [ 1 ]

mirror

water

30
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(b) On the same figure, draw the path of the ray of light through the liquid 
and after it has emerged from the water surface, given that angle =
10°. [ 2 ]

5. The figure below shows a dipper that will vibrate up and down vertically as the 
wheel turns, creating waves on a water surface.

(a) With reference to the figure above, explain what is meant by wave 
motion.

(b) The wheel makes 4 revolutions every second. 
State the frequency of the vibration of the dipper.

(ii) the critical angle at water-air boundary.

critical angle = _______________ [ 2 ]

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

frequency = _______________ [ 1 ]
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(c) The table below shows how the wavelength of the waves varies with the 
depth of the water. The speed of revolution of the wheel remains 
constant.

depth of water/ cm wavelength / cm
5.0 1.5
10.0 3.1
15.0 4.6
20.0 6.1
25.0 7.5

Using the values in the table, explain how wave speed varies with the 
depth of water.

6. A man is using an auto-focus camera to take a picture of an object. The 
camera determines the distance between the camera and the object by 
bouncing an ultrasonic sound wave off the object.

(a) Explain why the man is unable to hear the sound wave.

(b) Explain why the auto-focus function of the camera will not work if the 
man tries to take a picture of the scenery from inside a bus, through a 
window pane.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

_________________________________________________________

_________________________________________________________ [ 1 ]

_________________________________________________________

_________________________________________________________ [ 1 ]
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(c) The distance between the camera and the object to be taken is 2.4 m. If
the speed of sound in air is 340 m/s, calculate the time taken for the
sound wave to return to the camera after leaving the camera.

(d) Suggest whether this method of auto-focus can be used for cameras in
space and explain your answer.

7. The figure below shows a method of producing sandpaper using static
electricity.

Glue is sprayed onto a moving strip of paper. As the glue leaves the spray 
gun, the glue breaks up into tiny negatively charged droplets which coat the 
paper. The sticky paper passes between two metal plates. Sand moving on a 
conveyor belt also passes between the metal plates.

time taken = _______________ [ 2 ]

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

sand
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(a) Explain the advantage of having all the droplets of glue negatively 
charged.

(b) Explain why the sand moves towards the sticky paper.

8. The figure below shows a circuit breaker with the contacts closed.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

(a) State a hazard which happens in the household circuit which causes 
this device to be triggered.

_________________________________________________________ [ 1 ]

L = live wire
N = neutral wire
E = earth wire

contacts

electromagnet
(fixed)

insulated 
rod 

L

N

N

L
N

E

L

soft 
iron bar
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9. The figure below shows a LDR connected to a battery of e.m.f. 15.0 V in a 
circuit and a graph that shows how the resistance of the LDR varies with the 
surrounding light intensity.

        
    

(b) Explain how this device helps to switch off the mains supply whenever 
the hazard stated in (a) occurs.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 3 ]

(c) State two modifications which can be made if this circuit breaker is to be 
used to break a circuit at a lower current.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]
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(a) Describe and explain how the brightness of the filament lamp changes
as the surrounding light intensity decreases.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 3 ]

(b) Calculate the current passing through the light bulb when the
surrounding light intensity is 100 cd.

current = _______________ [ 3 ]

(c) State one practical use for such a circuit.

_________________________________________________________ [ 1 ]
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SECTION B : [30 marks]

Each question is 10 marks. Answer ALL questions in this section. Question 12 is an
EITHER / OR QUESTION. SELECT ONLY ONE PART OF QUESTION 12. Show your 
working and write your answers in the spaces provided. 

A B C D E
No potential 

difference, V
Current, I Mass of 

water 
collected, m

Time taken, 
t 

Thermal 
energy 

supplied
/ V / A / g / s / J

1 4.0 2.0 14.9 500 4000
2 6.0 3.0 29.8 500 9000
3 7.0 3.5 39.5 500 12250
4 8.0 4.0 50.6 500

10. A student performed an experiment using the apparatus as illustrated in the 
figure below.

A heating coil was placed in a filter funnel and surrounded by lumps of ice. 
The potential difference V across the heater and mass m of water collected in 
time t of 500 s were measured for various values of the heater current, I.

The values were recorded and a spreadsheet was used to make calculations 
as shown in table below.
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(a) Explain how the values for the thermal energy supplied by the heating 
coil in column E were calculated from the relevant columns in the table.

(b) Calculate the thermal energy supplied when the mass of the water 
collected was 50.6 g.

(c) The student wishes to find out the value of the specific latent heat of 
fusion of ice.

_________________________________________________________

_________________________________________________________ [ 1 ]

thermal energy = _______________ [ 2 ]

(i) State what is meant by specific latent heat of fusion of ice.

_____________________________________________________

_____________________________________________________ [ 2 ]

(ii) The student chose the values from row 4 to do the calculation. 
Write down the equation that will help him get started. (You should 
define symbols that are used in the equation.)

_____________________________________________________

_____________________________________________________ [ 1 ]

(iii) Hence, determine the value of the specific latent heat of fusion of 
ice.

specific latent heat of fusion of ice = _______________ [ 2 ]
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(d) Later, the student discovered that all four values of the specific latent
heat of fusion of ice calculated from each row of data were less than
actual value of 336J/g. Suggest a reason to explain the discrepancy.

11. A coil of wire wound round a soft iron core is connected to a switch and
batteries in series.

A permanent magnet is suspended with its North pole near one end of the
core as shown in the figure below.

(a) Describe and explain what will happen to the magnet when the switch is
closed.

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ [ 2 ]

permanent 
magnet

soft iron core
N
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(b) The switch and batteries connected to the coil are now removed and 
replaced by a sensitive voltmeter. Small permanent magnets, attached 
to a conveyor belt, are moved under the coil which act as a detecting 
device as shown in the figure below.

The voltmeter records voltage pulses as the conveyor belt moves along 
positions A, B, C and D at constant speed.

The graph below shows how the voltmeter reading varies time, with the 
letters A, B, C and D corresponding to the positions of the belt as each 
magnet passes under the coil.

(i) Explain why the voltage pulses occur.

_____________________________________________________

_____________________________________________________ [ 1 ]

direction of movement of belt
conveyor belt

soft iron core

V permanent 
magnet

S S S S

A                                 B                      C         D

time / s

voltage / V

A                B                         C          D
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(c) A rectangular coil is balanced in a horizontal position when current
flows through it as shown in the figure below. The coil is pivoted at two
fulcrums and connected to a d.c. power supply. A weighing pan of
100 g mass is hung at side WX, while side YZ is placed inside a
magnetic field.

(ii) Explain why the pulse produced by each magnet has a positive
and a negative value as it passes the coil.

_____________________________________________________

_____________________________________________________

_____________________________________________________ [ 2 ]

(iii) State one way to produce a voltage pulse of greater amplitude.

_____________________________________________________

_____________________________________________________ [ 1 ]

(i) Calculate the moment produced by the weighing pan about the
pivot and state the direction of this moment.

moment = ______________ [ 1 ]

direction = ______________ [ 1 ]
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(ii) Hence, state the direction of the current flowing in YZ and explain 
how you derived your answer.

_____________________________________________________

_____________________________________________________

_____________________________________________________ [ 2 ]
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Question 12 is an EITHER / OR question.

Either

12. The figure below shows a cable car system for transporting passengers from 
station A to station B on top of a hill. The mass of the cable car C is 600 kg.

(a) State the magnitude of cable car C’s weight.  

(b) The figure below shows cable car C suspended by the cable with 
tensions T1 and T2.

weight = ______________ [ 1 ]

KiasuExamPaper.com

 
1096



19

The cable car is moving at a constant velocity towards the top of the hill. 
By using a suitable scale, draw a vector diagram to determine T1 and 
T2. Use a scale of 1 cm to represent 6000 N. [ 1 ]

(c) The cable car C enters station B with a constant velocity of 4.5 m/ s in
the horizontal direction as shown in the figure below. For passengers to
leave the cabin, cable car C begins to slow down with constant
deceleration after it passes X. The velocity is reduced to 0.5 m/s at Y,
and it takes 8.0 s for cable car C to travel from X to Y. After Y, the cable
car travels at constant velocity for the remaining journey.

T1 = ______________ [ 1 ]

T2 = ______________ [ 1 ]

cable car C
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(d) A 50 kg person sits in the cable car. Calculate the magnitude of the 
resultant force on the person during the deceleration from X to Y.

(i) Sketch the velocity-time graph of the cable car for the journey 
between X and Q. [ 2 ]

(ii) Hence, find the distance between X and Y.

distance = ______________ [ 2 ]

resultant force = ______________ [ 2 ]
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(a) Calculate the total pressure at 15 m below the surface of the lake.

(b) The air in the balloon occupies a volume of 0.048 m3 at the pressure
calculated in (a). When the diver releases the tray, the balloon, started
to ascend with the tray. The temperature of the air in the balloon does
not change.

Calculate the volume occupied by the air in the balloon when it reaches
the surface of the lake.

OR

12. The figure below shows a diver working below the surface of a lake. The
density of the water in the lake is 1000 kg/m3, the atmospheric pressure at the
surface is 1.0 × 105 Pa and the gravitational field strength is 10N/kg.

The diver inflates a balloon with air at a depth of 15 m and attaches the 
balloon to a tray of objects.

total pressure = ______________ [ 2 ]

volume = ______________ [ 2 ]
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(c) State one difference between the motion of the molecules of water in 
the lake and the molecules of air in the balloon.

(d) In ascending to the surface of the lake, the balloon first accelerates and
before reaching a constant speed before it arrives at the surface.

End of paper

_________________________________________________________

_________________________________________________________ [ 1 ]

(i) Explain how the forces acting on the balloon cause it to behave in 
this way.

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________

_____________________________________________________ [ 3 ]

(ii) On the axes below, sketch the distance-time graph for the balloon 
as it travels 15 m to the surface. [ 2 ]

distance / m

time / s
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Answer for Prelim Physics 4E 2017 

Paper 1

1 2 3 4 5 6 7 8 9 10
D B B B C A A A B C
11 12 13 14 15 16 17 18 19 20
A C B D B B B B C A
21 22 23 24 25 26 27 28 29 30
D B D A B B D C A D
31 32 33 34 35 36 37 38 39 40
D D C D A B C D B C

Paper 2

Section A
missing/wrong unit – 1 mark per question
sig fig – 1 mark per question

Total
1. (a) mass of water = 82.3 – 31.1 4

= 51.2 g [ 1 ]

(b) volume = 51.2 / 1
= 51.2 cm3 [ 1 ]

(c) density = (72.1 – 31.1) / 51.2 [ 1 ]
= 0.801 g/cm3 [ 1 ]

2. (a) KE at Y = 0.5 x 82 x (9)2 [ 1 ] 6
= 3321 J [ 1 ]

(b) ½ (82)(2)2 + (82)(10)(h) = 3321 + (300)(8.5) [ 2 ]
h = 6.96 m [ 1 ]

(c) Kinetic energy to thermal energy [ 1 ]

3 (a) (i) Taking moment about the pivot, 7
60 x 50 = Force x 25 [ 1 ]

Force = 120 N [ 1 ]

(ii) pressure = 120 / 1.5 [ 1 ]
= 80 N/cm2 or 800000 Pa [ 1 ]

(ii) F = 80 x 5
= 400 N [ 1 ]

(b) Work done by both pistons are the same since energy is conserved,
larger force in the large piston results in a shorter distance moved.

[ 1 ]
[ 1 ]
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r 2

on A
ing/wrong unit – 1 mark per question
g – 1 mark per question

(a) mass of water = 82.3 – 31.1
== 51.2 g [ 1

(b) volume = 51.2 / 1
== 515 .2.  cm3 [ 1

(c) density = (7(72.2.11 –– 3131.1) / 51.2 [ 1
== 0.0..808011 g/g/cmcm3 [ 1

(a) KEKE aat t YY = 0.5 x 82 x (9)2 [ 1 
= 3321 J [ 1 

(b) ½ ½ (8(82)2)2 (2(2))22 ++ (8(82)2 (10)(h) = 3321 + (300)(8.5) [ 2 
h = 6.96 m [ 1 

(c) Kinetic energyy to thermal energy [ 1 
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4. (a) (i) 1.33 = sin (30)/sin r 5
r = 22.1° [ 1 ]

(ii) 1.33 = 1/sin c [ 1 ]
c = 48.8° [ 1 ]

(b) Angle of incident at mirror is 32.1° [ 1 ]
Light refracts out of water with angle of incidence 42.1° [ 1 ]

5. (a) Wave motion is the propagation of energy through the vibration of particles
of a source and the medium.
The direction of vibration of particles is perpendicular to that of the direction 
of the wave.

[ 1 ]

[ 1 ]

5

(b) frequency = 8 Hz [ 1 ]

(c) As the depth increases, wavelength increases and frequency remains
constant.
resulting in speed increasing.

[ 1 ]
[ 1 ]

6. (a) The ultrasonic sound wave is beyond the audible range of frequency of the
human ear. [ 1 ]

6

(b) The sound wave will be reflected from the window of the bus and the
distance measured by the camera would be the distance between the
camera and the window. [ 1 ]

(c) time = (2 x 2.4) / 340 [ 1 ]
= 0.0141 s [ 1 ]

(d) It cannot be used in space
because sound waves cannot travel in vacuum.

[ 1 ]
[ 1 ]

7. (a) The glue droplets will repel each other due to their like charges. The glue
will be evenly coated on the paper.

[ 1 ]
[ 1 ]

4

(b) As the sand passes the positively charged plate, it becomes positively-
charged.
The positive charges on the sand are attracted to the electrons on the glue.

[ 1 ] 
[ 1 ]

8. (a) Short circuit [ 1 ] 6

(b) The large current causes the solenoid to become a stronger
electromagnet
that can attract the soft iron bar downwards.
This causes the circuit to become open and current no longer flows
through it.

[ 1 ] 
[ 1 ]

[ 1 ]

(c) Increase the number of turns of coil in the electromagnet [ 1 ]
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Decrease the distance between the electromagnet and the soft iron 
bar. [ 1 ]

9. (a) When the surrounding light intensity decreases, resistance of the 
LDR increases
According to the potential divider rule, potential difference across 
LDR will increase
The lamp will be brighter

[ 1 ]

[ 1 ]
[ 1 ]

7

(b) resistance of LDR = 2.2 
Total resistance = [ 1 / ((1/2.2 + 1/5.0)) + ] 10

= 11.5 [ 1 ]
current = 15 / 11.527

= 1.30 A [ 1 ]
V10 = 1.3 x 10

= 13 V
Vlamp = 15 - 13

= 2 V
current in lamp = 2 / 5

= 0.40 A [ 1 ]

(c) Street lamp [ 1 ]

10. (a) Thermal energy = V I t , values from column A, B D are multiplied [ 1 ] 10

(b) energy = 8 x 4 x 500 [ 1 ]
= 16000 J [ 1 ]

(c) (i) Amount of energy needed to change 1kg of ice to water or 
water to ice
without a change in temperature.

[ 1 ] 
[ 1 ]

(ii) Energy needed = mass x specific latent heat of fusion [ 1 ]

(iii) 50.6 x lf = 16000 [ 1 ]
lf = 316 J/g [ 1 ]

(d) Heat was absorbed from the surrounding by the ice.
As such, more mass of ice was melted  causing calculated  value of lf
to be lesser than 336 J/g.

[ 1 ]

[ 1 ]

11 (a) When switch is closed and current flows in the coil, the end of the coil 
facing the magnet becomes a North pole
Hence the magnet repels from the coil as like poles repel.

[ 1 ]
[ 1 ]

10

(b) (i) As the magnet moves with the conveyor belt, the coil experiences a 
changing magnetic flux, thus inducing an emf in the coil. [ 1 ]
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[ (( )) ]
= 11.5 [ 1 

current = 15 / 11.527
= A1.30 A [ 1 

V10 = 1.3 x 10
= 13 V

Vlamp = 15 - 13
= 2 V

current in lamp = 2 / 5
= A0.40 A [ 1 

(c) Street lamp [ 1 

(a) Thermal energy = V I t , values from column A,A, BB D are multiplied [ 1 

(b) energy = 88 x 44 x x 505000 [ 1 
== 161600000000 JJ [ 1 

(c) (i) Amount of energy neeeedededd to chah nge 1kg of ice to water or 
water to icecec
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[ 1
[ 1 

(ii) Ennerergygyg nneeeededed d == mass x specific latent heat of fusion [ 1 

(iii) 50.6 x lf = 16000 [ 1 
lf = 316 J/g [ 1 
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(ii) As the magnets approach the coil, the coil experiences a changing
magnetic flux that induces an emf in one direction to try to repel the
magnet.
As the magnets move away from the coil, the coil experiences a
changing magnetic flux, producing an emf in the opposite direction to
try to attract the magnet.

[ 1 ]

[ 1 ]

(iii) Increase the speed of the conveyor belt

Alternatives: increase the number of turns of coil around the iron core
/ use stronger permanent magnets with stronger magnetic field
strength.

[ 1 ]

(c) (i) moment = 1 x 2.4
= 2.4 Nm [ 1 ]

direction = clockwise [ 1 ]

(ii) Force on YZ needs to be downwards to produce an anticlockwise
moment as balance the moment of the pan.
Using Fleming’s Left Hand Rule, the current should flow from Z to Y
to produce a downward force.

[ 1 ]

[ 1 ]

12 (a) weight = 6000 N [ 1 ] 10

(b) Correct vector diagram [ 1 ]

T1 = 64800 N [ 1 ]
T2 = 61800 N [ 1 ]
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(a) weight = 6000 N [ 1 

(b) Correct vector diagram

(c) (i) moment = 1 x 2.4
= 2.4 Nm [ 1 

direction = clockwise [ 1 
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(c) (i)

XY 
YQ 

[ 1 ]
[ 1 ]

(ii) distance = ½ x (4.5 + 0.5) x 8 [ 1 ]
= 20 m [ 1 ]

(d) acceleration = (0.5 – 4.5) / 8
= - 0.5 m/s2 [ 1 ]

resultant force = 50 x 0.5
= 25 N [ 1 ]

12 (a) pressure = (1000×15×10) + 1.0 × 105 [ 1 ] 10
= 2.5 × 105 Pa [ 1 ]

(b) 250 000 (0.048) = 100 000 (V2) [ 1 ]
V2 = 0.12 m3 [ 1 ]

(c) The particles in water slides past one another while the particles in air
moves randomly at high speeds. [ 1 ]

(d) (i) The upward force is initially greater than the downward force, which
results in an upward resultant force.
As the speed increases, the resistance increases.
Resultant force is zero when the resistance equals to the upward 
force.

[ 1 ] 
[ 1 ]

[ 1 ]
(ii) Increasing gradient

Constant gradient
[ 1 ]
[ 1 ]
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(ii) distance = ½ x (4.5 + 0.5) x 8 [ 1 
= 20 m [ 1 

(d) acceleration = (0.5 – 4.5) / 8
= - 0.5 m/s2 [ 1 

resultant force = 50 x 0.5
= 25 N [ 1 
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1 

TANJONG KATONG GIRLS’ SCHOOL
PRELIMINARY EXAMINATION 2017

SECONDARY FOUR 

5059/01 PHYSICS
Paper 1 Multiple Choice

FRIDAY 15 SEP 2017 1 hour

Additional materials: OMR answer sheet 

INSTRUCTIONS TO CANDIDATES 

Do not open this booklet until you are told to do so.

Write your name, class and index number on the OMR Answer Sheet.

There are forty questions in this paper. Answer all questions. For each question, there are 
four possible answers, A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the OMR 
Answer Sheet.

Take gravitational field strength to be 10 N/kg unless stated otherwise in the question.

Read the instructions on the OMR Answer Sheet very carefully.

At the end of the examination, hand in the OMR Answer Sheet.

INFORMATION FOR CANDIDATES 

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

This question paper consists of 17 printed pages including this cover page. 
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Answer ALL the questions in this paper. 

1 A student has written down the following formula which consists of various quantities:

F =
W v 2

G r
where F = Force

    G = Gravitational field strength
    W = Weight
    v = Velocity
    r = Radius

How many vector quantities can be found in the formula?

A 2 B 3 C 4 D 5

2 The diagram shows the distance-time graph of a pendulum.  The pendulum is moving 
about a reference point O which is the highest point the pendulum can reach.

What is the period of the pendulum?

A 3.0 s B 3.6 s C 4.5 s D 7.2 s

3 The diagram shows a vernier scale for the external diameter of a cylindrical tube.

The thickness of the tube is 0.02 cm.  What is the internal diameter of the cylinder 
tube?

A 6.51 cm B 6.53 cm C 6.57 cm D 6.59 cm
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4 The diagram shows a light shelf supported by a bracket at point Q and hinged at point 
P.   A stack of books with a total weight W rests on the shelf.

The force acting on the shelf by the bracket is acting towards point Q as shown in the 
diagram.

Which of the following shows the vector diagram of all the forces acting on the shelf?

A B C D

5 The graph below shows how the velocity of a car varies over a 80 s period.

What is the distance travelled by the car in the first 60 s?

A 200 m B 400 m C 500 m D 600 m

Velocity / ms-1

Time /s 

P

Bracket

Q

Force on the shelf by the bracket
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6 A student makes two conclusions concerning the motion of a body.

(I) A body can have zero acceleration but still in motion.

(II) A body can have zero velocity but is also accelerating.

Which of the following options is correct?

A (I) only
B (II) only
C Both are correct.
D None of them is correct.

7 A wooden block of mass 3.0 kg moves with uniform speed when it is pulled by a 
constant horizontal force of 6.0 N on a horizontal surface. What will happen to the 
motion of the wooden block if the horizontal force is increased to 12.0 N?

A Moves with an acceleration of 4.0 m/s2.
B Moves with an acceleration of 2.0 m/s2.
C Moves at a constant velocity of 4.0 m/s.
D Moves at a constant velocity of 2.0 m/s.

8 On Earth, the gravitational field strength is 10 N/kg.  On the moon, the gravitational 
field strength is 1.6 N/kg.

If an object has a weight of 50 N on Earth, what is the mass of the same object on the
moon?

A 5.0 kg B 8.0 kg C 31 kg D 50 kg
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9 The diagram shows object A is on top of object B, and both objects are moving to the 
right with a constant speed.

A large force suddenly applies on object B to stop the motion of object B.  What will 
happen to object A?

A Object A will come to a stop at the same time as object B.
B Object A will move to the left along a straight line.
C Object A will continue to move to the right along a straight path.
D Object A will continue to move to the right along a curved path.

10 There are 2 metal solid cubes of different dimension and material.  Cube 1 has a 
density of 3500 kgm-3 with a side of 10 cm.  Cube 2 has a density of 2500 kgm-3 with a 
side of 20 cm.

The two solids are melted and casted into another solid cube.  What is the density and 
the volume of the new cube?

Density Volume
A 3350 kgm-3 7000 cm3

B 2350 kgm-3 7000 cm3

C 1800 kgm-3 9000 cm3

D 2600 kgm-3 9000 cm3

Object B

Object A

Ground

motion
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11 The diagram shows a magnetic 
door stopper installed at one edge 
of the door.

The door stopper is along the same 
edge of the door as the door 
handle.

The door can be secured to the 
wall by the magnetic force between 
the door stopper and the latch.

Which of the following best explains why the magnetic door stopper is installed at the 
position as shown?

A The door stopper can prevent the door from slamming directly against the wall.
B The person can apply a lesser force to pull the door away from the magnetic 

door latch.
C The force by the door stopper at the latch can create a larger moment to prevent 

the burglar from opening the door easily. 
D The force by the door stopper at the latch can create a larger moment to counter 

the moment due to any wind force acting on the door.

12 The diagrams below show a Bunsen burner being suspended in three different 
positions.

Position 1 Position 2 Position 3

Legend: X - centre of gravity O – point of suspension

Which of the following correctly describes the type of equilibrium for the three
positions? 

Position 1 Position 2 Position 3
A Stable Unstable Neutral
B Unstable Stable Neutral
C Stable Neutral Unstable
D Unstable Neutral Stable
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13 The diagram shows a student carrying a heavy school bag.    A wide shoulder pad is 
placed along the shoulder strap. 

Which of the following best explains the purpose of the shoulder pad?

A The shoulder pad helps to reduce the friction between the shoulder strap and 
the shirt and prevent the shirt from wear and tear.

B The shoulder pad reduces the total force that the school bag exerts on the 
shoulder.

C The shoulder pad provides a better grip between the shoulder strap and the 
shoulder.

D The shoulder pad reduces the total pressure that the school bag exerts on the 
shoulder.

14 The diagram shows two immiscible liquids A and B in an enclosed cylinder.  The 
space above liquid A is a vacuum.  The densities of liquid A and liquid B are 1200 
kgm-3 and 1400 kgm-3.  Liquids A and B have a column height of 0.60 m and 0.30 m
respectively. 

The radius of the cylinder is 5.0 cm.

What is the total pressure exerted at the base of the cylinder? 

A 145 Pa B 11.4 kPa C 1450 kPa D 1140 kPa

0.30 m

Liquid A

Liquid B

0.60 m
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15 The diagram shows two forces F1 and F2 acting on a cargo.  Force F1 is a vertical 
force, and force F2 is a horizontal force. The weight of the cargo is W.

Under the influence of the forces, the cargo travels a horizontal distance of d m, and a 
vertical distance of s m.

Which of the following expressions gives the work done by the force F1?

A F1 x s
B (F1 – W) x s

C F1 x s2 + d2

D (F1 – W) x s2 + d2

16 The diagram shows a person attempting to shoot an arrow into the sky.

What is the main energy conversion during the process?

A Chemical energy Kinetic energy Gravitational potential energy
B Nuclear energy Kinetic energy Gravitational potential energy
C Chemical energy Elastic potential energy Kinetic energy

Gravitational potential energy
D Nuclear energy Elastic potential energy Kinetic energy

Gravitational potential energy

d mF2

F1
s m
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17 Which of the following correctly shows the properties of solids, liquids and gases?

Solid Liquid Gases
A Does not flow Does not flow Flows
B Temperature is below 

its boiling point
Temperature is below 

its boiling point 
Temperature is above its 

boiling point
C Incompressible Compressible Compressible
D Particles are near to 

each other
Particles are far apart Particles are far apart

18 Fig 18.1 shows a dented plastic bottle.  Some water is poured into the plastic bottle.  A 
piece of dry ice (with a temperature of -100oC) is then placed into the bottle and the 
bottle is sealed.  After some time, it was observed that the bottle is no longer dented as 
shown in Fig 18.2.

Fig 18.1    Fig 18.2

Which statement accounts for the observation?

A The water vaporised and caused the gas pressure in the bottle to be lower than 
the atmospheric pressure.

B The water vaporised and caused the gas pressure in the bottle to be higher than 
the atmospheric pressure.

C Dry ice vaporised and caused the gas pressure in the bottle to be lower than the 
atmospheric pressure.

D Dry ice vaporised and caused the gas pressure in the bottle to be higher than the 
atmospheric pressure.

19 A resistance thermometer reads 1000 Ω and 1200 Ω at –10 oC and 90 oC respectively.

What is the temperature reading if the resistance is 1050 Ω?

A 15 oC B 25 oC C 35 oC D 525 oC
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20 The diagram shows the position of a pair of hands next to a very hot copper plate.  
The left hand is painted black and the right hand is painted white.

Why does the left hand feel warmer than the right hand?

A The copper plate is a good emitter of heat.
B Black paint makes the left hand a good absorber of heat.
C The left hand is warmed up by the hot air heated up by the copper plate. 
D Heat is transferred from the right hand to the left hand through the body by 

conduction.

21 To make a cup of cold “Milo”, some ice at 0 oC is added to a cup of 400 g of hot “Milo” 
which is initially at 50 oC.  At thermal equilibrium, the temperature is 10 oC.  The 
specific heat capacity of “Milo” is 4.2 Jg-1oC-1 and the specific latent heat of fusion of 
ice is 334 J g-1.

What is the mass of ice that is added to the hot “Milo”?

A 179 g B 202 g C 223 g D 252 g

22 Which of the following factors does not affect the rate of the evaporation of a liquid?

A The atmospheric pressure exerted on the surface of the liquid.
B The exposed surface area of the liquid to the surrounding.
C The relative humidity of the surrounding.
D The density of the liquid.

Very hot copper plate
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24 A sound wave passes a given point in a solid wall. Which of the following accurately 
describe how the wall molecules will move?

A The wall molecules oscillate up and down.
B The wall molecules collide with one another.
C The wall molecules oscillate parallel to the direction of the wave motion.
D The wall molecules oscillate perpendicular to the direction of the wave motion.

25 The diagram shows the section of an eye which comprises 3 key structures - a lens, 
cornea and retina.  The image from the object is projected on the retina.

Why does the object appear to be upright when a person sees the object?

A The lens is a diverging lens.
B The image is a virtual image.
C The image projected on the retina is upright. 
D The brain reverses the eye’s inverted image.

23 As a wave propagates from medium A to medium B, its speed is halved.

Below are three statements about the properties of the wave.

        1. Period of the wave is halved.
        2. Wavelength of the wave is halved.
        3. The wave must be a transverse wave.

Which statement(s) is/are true about the wave?

A 2 only
B 1 and 3 only
C 2 and 3 only
D 1, 2 and 3

Retina

Object

Lens
Cornea
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26 . A ray of light travelling from medium Y and will change direction when it reaches the 
boundary of mediums X and Y.

.

What can be concluded from the observation?

A The angle of refraction is 0o.
B The critical angle of medium Y is equal to 50o.
C Speed of light in Medium X is higher than speed of light in Medium Y
D The refractive index of medium X is bigger than the refractive index of medium Y. 

27 Which of the following shows the correct arrangement of electromagnetic waves in 
increasing order of wavelength?

A Gamma ray, Infra-red, X-ray, Microwave, Radio wave
B Gamma Ray, X-ray, Infra-red, Microwave, Radio wave
C Radio wave, Infra-red, X-ray, Microwave, Gamma ray
D Radio wave, Microwave, Infra-red, X-ray, Gamma ray

28 The diagram shows a man standing 600 m in front of a vertical wall.   A car is parked
exactly half way between the man and the wall.  The driver in the car sounds the car 
horn.

Taking the speed of sound to be 300 ms-1, how long does it take for the man to hear 
the echo of the horn after the driver sounds the horn?

A 1.0 s B 2.0 s C 3.0 s D 4.0 s

Medium X

Medium Y 

Incident ray

Normal

Reflected ray

Boundary

50o

600 m

Man Car
Wall
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29 The diagram shows a metal sphere which is supported on an insulating stand.

Which of the following processes can cause the sphere to be positively charged?

A Rub the sphere with hands
B Place a lighted Bunsen burner near to the sphere
C Place a negatively charged rod near to the sphere
D Touch the sphere with a positively charged metal rod

30 600 J of electrical energy is required to drive 20 C of charges across an electrical 
device.

Which one of the following statements is correct?

A The emf of the circuit is 30 V.
B The emf of the circuit is 12000 V.
C The potential difference across the device is 30 V.
D The potential difference across the device is 12000 V.

31 The circuit diagram shows the arrangement of 4 resistors.  Each resistor has a 
resistance of 2.0 Ω.

What is the effective resistance of the whole circuit?

A 4.0 Ω B 5.0 Ω C 6.0 Ω D 8.0 Ω
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32 Which one of the following circuits can help to switch on the heater when the room 
temperature decreases?

A B

C D

33 The power rating of an air-conditioner is 2.0 kW.  For a day, the household will switch 
on two air-conditioners for 6.0 hours each.  The energy consumption by the air-
conditioners is 70% of the household’s total electrical energy.  Taking one month to be 
30 days, what is the cost price of 1.0 kwh of energy if the household receives an 
electrical bill of $205.80?

A $0.20 B $0.29 C $0.40 D $0.57

www.KiasuExamPaper.com

 
1121



15

34 The diagram shows rod A suspended using a string.  When the north pole of a magnet
is placed near to the left end of rod A, rod A is attracted to the magnet.  When the south 
pole of the magnet is placed near to the left end of rod A, rod A is attracted to the 
magnet.

What can be concluded from the observation?

A Rod A is positively charged.
B Rod A is negatively charged.
C Rod A is a magnetic material.
D Rod A is a permanent magnet.

35 Which of the following is not the correct method to demagnetise a permanent magnet?

A Heating the magnet.
B Hammering the magnet.
C Soaking the magnet with iron filings.
D Pulling out the magnet out from a solenoid that is connected to an alternating 

current supply.

36 The diagram shows the position of three vertical wires, A, B and C. Wires A and C are
the same distance away wire B.  All the currents are flowing vertically downward and 
the current flowing through wire A is twice as big as those in wires B and C.

What is the direction of the resultant force acting on wire B?

A Towards right.
B Towards left.
C Into the paper.
D Out of the paper.

Rod A

A B C
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37 The diagram shows the path of a negatively charged particle entering an unknown field.

Which of the following gives the correct type of field and the direction of the field?

Type of Field Direction of Field
A Electric field Towards the top of paper
B Electric field Towards the bottom of paper
C Magnetic Field Into the paper
D Magnetic Field Out of the paper

38 The diagram shows a magnet moving in and out of a solenoid repeatedly and the 
corresponding graph of induced emf with time.

What will be the new graph if the magnet moves with a higher speed?

A B

C D

www.KiasuExamPaper.com

 
1123



17

39 An engineer intends to set up an electronic circuit to supply power to a 12 V, 24 W 
lamp from a 480 V a.c supply by using a pair of wires and two transformers.

One transformer has a coil P with 10 turns and a coil Q with 800 turns.

The other transformer has a coil R with 50 turns and a coil S with 100 turns.

Which arrangement should he use in order to light the lamp at a normal brightness?

Coil attached to a.c 
supply

Coil attached to the wires Coil attached to 
the lamp

A P Q and R S
B P Q and S R
C R S and Q P
D R S and P Q

40 Why is electricity transmitted at high voltage along transmission wires?

A The high voltage will ensure the power loss is minimised.
B The high voltage will deter the birds from sitting on the wires.
C The high voltage will ensure the current flowing through is high.
D The high voltage will reduce the chance of overheating the wires.

END OF PAPER

Coil P
10 turns

Coil Q
800 turns

Coil R
50 turns

Coil S
100 turns

12 V 24 W lamp

480 V a.c supply

A pair of wires
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SECTION A [50 marks] 
Answer ALL questions from this section. 

1 Fig 1.1 shows a car hanged to a moving tow truck using a steel metal cable.

Fig 1.1

The weight of the car is 10 000 N. The tension in the steel metal cable is 5 000 N 
and makes an angle of 75o with the horizontal.

For 
Examiner’s 

User

(a) Using a scale diagram, determine the magnitude and the direction of the 
resultant of the weight of the car and the tension in the steel metal cable. [3]

Magnitude = ……………

Direction =………………………………………

(b) State and explain the direction of the frictional force acting on the back 
wheel of the car.

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[2]

(c) State one other force acting on the car.        

......................................................................................................................[1]

Car

Horizontal road

motion

Towing truck Steel metal cable
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2 Fig 2.1 shows a runner pressing his foot against the starting block during a 100 m 
race.

Fig 2.1

For 
Examiner’s 

User

(a) Using Newton’s Laws of motion, explain how the starting block is able to aid 
the runner to run forward.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[2]

(b) Fig 2.2 shows the relationship between the distance of the runner from the 
starting line with time.  The runner completes the race with a time of 10.0 s.

Fig 2.2

Starting block

Distance from starting line / m

Time / s
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(i) Explain how the graph shows the runner is running with a constant 
speed from time = 7.0 s onwards.

...............................................................................................................

...............................................................................................................

...........................................................................................................[1]

For 
Examiner’s 

User

(ii) Throughout the race, the forward thrust acting on the runner by the 
ground is a constant value.  Using Newton’s Laws of motion, explain 
why the runner will eventually run with a constant speed from time = 
7.0 s onwards.

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...........................................................................................................[3]
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3 Fig 3.1 shows a bag hanging onto the back of the chair.  The chair is on a smooth 
surface.  The chair has a vertical height of 100 cm.  The weights of the chair and 
the school bag are 60 N and 40 N respectively.  The centre of gravity (C.G.) of the 
chair and the bag are 30 cm and 10 cm horizontally away from point B.

Fig 3.1

For 
Examiner’s 

User

(a) State the principle of moments.

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[1]

(b) Calculate the moment due to the weight of the chair about point B.

Moment = …………… [2]

(c) A person has accidentally pushed the chair such that he applies a horizontal 
force to the right at point A.  Determine the minimum amount of horizontal 
force required to topple the chair over.

Minimum Horizontal Force = …………… [2]

x

C.G. of 
school 
bag

Chair

Point A

100 cm

C.G. of chair

30 cm

x

10 cm

Point B

3350 cm

Point C
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4 Fig 4.1 shows the seven stages of the movement made by a pole vaulter during a 
jump.  At Stage 1, the pole vaulter is running towards the take-off box.  Between 
Stages 2 and 3, the pole vaulter will insert the pole vault into the take-off box and 
the pole vault will be bent.  Between Stages 3 and 7, the pole vaulter will attempt 
to cross over the bars.  The pole is straight and the pole vaulter is momentarily at 
rest at Stage 6.

Fig 4.1

The mass of the pole vaulter is 70.0 kg.  Assume the mass of the pole vault to be 
negligible.

For 
Examiner’s 

User

(a) Describe the energy changes experienced by the pole vaulter from Stage 2 
to Stage 6.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[3]
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(b) The speed of the pole vaulter is 8.00 ms-1 at Stage 2.  Determine the kinetic 
energy of the pole vaulter.

Kinetic Energy = …………… [2]

For 
Examiner’s 

User

(c) The additional work done by the pole vaulter to bend the pole vault is 1.0 kJ.  
Assuming there is no loss of energy to the surrounding, determine the 
maximum height from the ground that the pole vaulter can reach.

Maximum Height = …………… [2]
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5 (a) The diagram shows a simple mercury barometer in a sealed container.  The 
height of the mercury column is 80 cm.  The length of the vacuum column is 
20 cm.  The container is connected to a vacuum pump (not shown in the 
diagram).

Fig 5.1

For 
Examiner’s 

User

(i) Using kinetic model of matter, explain why the barometer shows a 
mercury length of 80 cm. 

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...........................................................................................................[2]

(ii) Air is pumped out from the container until the air pressure in the 
container is reduced by 30 cmHg.

Calculate the new height of the mercury column.

New Height = …………… [1]
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(b) Fig 5.2 shows the setup of a thermocouple.

Fig 5.2

During calibration of the thermometer, 0 oC and 100 oC are used as the 
temperature for cold and hot junctions respectively.  The reading of the 
voltmeter is 2.5 mV.

For 
Examiner’s 

User

(i) Explain why 0 oC and 100 oC are chosen as the two fixed points for 
calibration.

...............................................................................................................

...........................................................................................................[1]

(ii) The cold junction is now placed in a liquid of unknown temperature.  
The reading of the voltmeter is –1.0 mV.

Determine the temperature of the liquid.

Temperature = …………… [2]

Sensitive voltmeter

Hot junction Cold junction

Copper Copper
Iron
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6 (a) Fig 6.1 shows the cross section of a swimming pool with a ball floating on 
the water at the centre of the swimming pool.

Fig 6.1

When the water wave moves from left to right, it is observed that the ball 
moves up and down.

For 
Examiner’s 

User

(i) Explain how the observation shows that the water wave is a 
transverse wave.

...............................................................................................................

...........................................................................................................[1]

(ii) Compare the speed of water wave in the deeper region of the pool
with that in the shallow region.

...............................................................................................................

...........................................................................................................[1]

(iii) Fig 6.2 shows the displacement-time graph of a particle in the shallow 
region.

              
Fig 6.2

Using Fig 6.2, state one difference and one similarity between the 
displacement-time graphs of a particle in the deep region and in the shallow 
region.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[2]

BallSwimming pool

Time / s0

Water

Displacement / m
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(b) Bathymetry, also known as sea floor topography, involves measuring and 
mapping the depths of the underwater world.  Fig 6.3 shows an illustration 
on how ultrasound is used to determine the depth of the seabed.

Fig 6.3

For 
Examiner’s 

User

(i) Define ultrasound.

...............................................................................................................

...........................................................................................................[1]

(ii) Explain why the strength of the reflected ultrasound is smaller than 
the emitted ultrasound.

...............................................................................................................

...............................................................................................................

...............................................................................................................

...........................................................................................................[2]

(iii) It takes 6.0 ms for the emitted ultrasound to return back to the ship.  
The speed of the ultrasound in water is 1500 ms-1.

Calculate the depth of the seabed.

Depth = ……………[2]

Ship 

Ultraound 
waves

Seabed
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7 Fig 7.1 shows an electrostatic precipitator that removes suspended smoke 
particles from a gas or exhaust by applying a high-voltage electrostatic charge and 
collecting the particles on charged plates.

Fig 7.1

For 
Examiner’s 

User

(a) Explain how neutrally charged smoke particles will become negatively 
charged as they rub against the negatively charged grid.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[2]

(b) On Fig 7.2, draw the electric field pattern between a positively charged plate 
and a negatively charged smoke particle.                           [2]

Fig 7.2

(c) State one example where electrostatic charging is a nuisance or a potential 
hazard.

..........................................................................................................................

......................................................................................................................[1]
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8 Fig 8.1 shows an electric circuit connected to a 12 V battery.

Fig 8.1

For 
Examiner’s 

User

(a) State the name of device 2. Device 2 is a…………………...… [1]

(b) The resistances of device 1, 2 and 3 are 100 Ω, 320 Ω and 400 Ω 
respectively.  Calculate

(i) the effective resistance of devices 1 and 3, and

Effective Resistance = …………… [1]

(ii) the potential difference across device 2.

Potential Difference = …………… [1]

(c) Explain why the switch is not connected correctly in the circuit.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[2]

(d) The electrical circuit is housed in a metal casing.  State one way to prevent a 
person from electric shock if the live wire touches the casing.

......................................................................................................................[1]

Switch

12 V
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Section B [30 marks] 

Answer all the questions in this section. 
Answer only one of the two alternative questions in Question 11. 

9 Pots are commonly used to store hot soups before the soups are served to the 
table.  Material with a higher specific heat capacity will be a good choice to make 
pots as the drop in the temperature of the soup will be slower. 

A pot-manufacturing company has shortlisted two materials, A and B, to make 
their pots.  To identify the more suitable material for their pots, equal mass of 
materials A and B are first made into two different specimens.  The following 
setups are then used.

Set-Up X Set-Up Y

Using set-up X, the specimen will be first heated up to the temperature of the 
boiling water for a period of time.  The specimen is then quickly transferred into a 
cooling room and placed onto a Styrofoam base as shown in set-up Y. The 
temperature of the specimen is taken at 5-minute intervals using the thermometer 
and the recording of the temperature will start when the initial temperature of the 
specimen reaches 80 oC.

The relationship of the temperature with time for each specimen is as follows:

Time from start of 
Experiment / min

Temperature / oC
Material A Material B

0.0 80 80
5.0 36 60

10.0 20 44
15.0 17 36
20.0 16 32
25.0 16 28

For 
Examiner’s 

User
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(a) Explain why the specimen has to be boiled with water and for a period of 
time.

..........................................................................................................................

......................................................................................................................[1]

For 
Examiner’s 

User

(b) Explain why it is not practical to start the measurement of the temperature of 
the specimen at 100 oC.

..........................................................................................................................

......................................................................................................................[1]

(c) Explain why the heated specimen has to be placed on an insulator base.

..........................................................................................................................

......................................................................................................................[1]

(d) Using the graph provided below, plot the temperature-time graph for both 
materials on the same axes.  Label your graphs as “Material A” and “Material 
B”.           [3]

Time / min
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(e) State the room temperature of the cooling room.  Explain how you used the 
graph to arrive at your answer.

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[2]

For 
Examiner’s 

User

(f) The cooling room removes heat from the specimen at a constant rate P.  
Using suitable equation(s) and the plotted graphs, state and explain which 
material has a higher specific heat capacity.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

......................................................................................................................[2]
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10 (a) Mirage is an optical illusion, which occurs usually in deserts on hot summer 
days due to total internal reflection of light. On such a day, the temperature 
of air near the ground is optically less dense. The upper layers of air, which 
are relatively cool, are optically denser. Fig 10.1 shows a ray of light from the 
top of a tree travelling from a layer of an optically denser air (cold air) into a
layer of optically less dense air (hot air).

Fig 10.1

For 
Examiner’s 

User

(i) State two conditions for total internal reflection to take place.

Condition 1: ......................................................................................................

......................................................................................................................[1]

Condition 2: ......................................................................................................

......................................................................................................................[1]

(ii) Assume that total internal reflection has not taken place, complete the 
ray diagram for Fig 10.1.           [1]

(iii) Explain why total internal reflection of light is likely to take place 
nearer to the hot ground.

...............................................................................................................

...............................................................................................................

...............................................................................................................

...............................................................................................................

...........................................................................................................[2]

Light ray

Cold Air

Hot Air
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(b) The refractive index of diamond is 2.40. For 
Examiner’s 

User(i) Using the definition of refractive index, explain the meaning of 
refractive index is 2.40.

...............................................................................................................

...........................................................................................................[1]

(ii) Calculate the corresponding critical angle for diamond.

Critical Angle = ……………[2]

(c) The wavelength of gamma rays is roughly 100 times smaller than the size of 
an atom.

(i) Estimate the wavelength of gamma rays.

Wavelength=…………… [1]

(ii) Explain why gamma ray is used for quality checking on the thickness 
of metal.

...............................................................................................................

...........................................................................................................[1]

www.KiasuExamPaper.com

 
1142



19

Either 
11 (a) Fig 11.1 shows a horizontal copper coil connected to a direct current supply.

A current carrying vertical wire is placed on the right side of the coil.

Fig 11.1

For 
Examiner’s 

User

(i) On Fig 11.1, draw the magnetic fields generated by the copper coil 
when the switch is closed.           [2]

(ii) State the name of the rule that helps you to determine the polarity 
induced at each end of the coil.

............................................................................................................[1]

(iii) When the switch is closed, it is observed that the wire bends into the 
paper.  Using the concept of magnetic field, state and explain the 
direction of the current in the vertical wire with reference to the 
orientation of the paper.

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

............................................................................................................[3]

Vertical 
wire
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(b) Fig 11.2 shows a circuit breaker.

Fig 11.2

For 
Examiner’s 

User

(i) Describe how the circuit breaker is able to prevent excessive current 
flow in the circuit.

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

............................................................................................................[2]

(ii) Name another electrical safety that can cut off the current supply when 
the current is too high.  Explain why it is able to cut off the current 
supply.

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

............................................................................................................[2]
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Or
11 (a) Fig 11.1 shows a horizontal copper coil connected to a direct current supply 

and another horizontal copper coil connected to galvanometer.

Fig 11.1

For 
Examiner’s 

User

(i) State the purpose of galvanometer.

............................................................................................................[1]

(ii) State Faraday’s Law of Electromagnetic Induction.

................................................................................................................

................................................................................................................

............................................................................................................[1]

(iii) Explain why a deflection is observed on the galvanometer when the 
switch is closed.

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

................................................................................................................

............................................................................................................[3]
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(b) Fig 11.2 shows an a.c generator connected to a CRO.

Fig 11.2

For 
Examiner’s 

User

(i) State the purpose of the slip ring.

................................................................................................................

............................................................................................................[1]

(ii) State the direction of the induced current in the coil.

............................................................................................................[1]

(iii) The induced e.m.f. has a peak value of 2.0 V with a period of 4.0 ms.  
The time base setting of the CRO is 1.0 ms/div.  The Y-gain setting is 
1.0 V/div. On Fig 11.3, sketch out the voltage output displayed on the 
CRO screen.                      [2]

Fig 11.3

(iv) State the change(s) to the graph in part (iii) if a soft iron core is placed 
at the centre of the coil.

............................................................................................................[1]

END OF PAPER  

CRO

S
N

Magnet

A

B C

D
Slip ring

Slip ring Brush

Brush
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Solution to Sec 4 Physics Prelim Paper 1 2017 

1 C 6 C 11 D 16 C 21 A 26 C 31 A 36 B
2 B 7 B 12 C 17 B 22 D 27 B 32 D 37 C
3 A 8 A 13 D 18 D 23 A 28 C 33 A 38 D
4 C 9 D 14 B 19 A 24 C 29 D 34 C 39 C
5 A 10 D 15 A 20 B 25 D 30 C 35 C 40 A

Solution to Sec 4 Physics Prelim Paper 2 2017 

Qn Solution
1(a) Scale: 1 cm to 1250 N

Length of resultant force = 4.3 cm

Resultant force = 4.3 x 1250 = 5375 ≈5400 N (2 sf)

Direction = 14o clockwise from the weight

(b) The wheel of the car is opposing the motion of the moving truck. (The car is dragged 
along by the truck)

Hence, the frictional force acting of the back wheel of the car is to the right.

(c) Any one of the following:

www.KiasuExamPaper.com

Solution to Sec 4 Physics Prelim Paper 2 2017 aper 2 201

Qn Solution
(a) Scale: 1 cm to 1250 N

Length of resusultltana t force = 4.3 cmforc

Resultant force = 4.3 x 1250 = 5375 ≈5400 N (2 sf)
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(1) Air Resistance

(2)  Normal Force (acting on the back wheel by the ground)

2(a) The runner’s leg applies a backward force (to the left) on the starting block

By Newton’s 3rd law, the starting block exerts an equal but opposite force on the 
runner’s leg.

Note: A more complete answer is to include the following:
“Since there is a resultant forward force acting on the runner, by Netwon’s 2nd law, 
the runner is able to run forward”

(b)(i) The graph from time = 7.0 s onwards is a straight line (with constant gradient) which 
shows the distance covered per unit time, and hence speed is constant.

(ii) For time before 7.0s, as the runner accelerates, the speed of the runner accelerates.  
Hence, air resistance increases.  However, since air resistance is smaller than 
forward thrust, by Newton’s 2nd law, the runner will continue to accelerate.

As the runner continues to accelerate, his speed will continue to increase and hence 
air resistance will continue to increase.

At time = 7.0s and onwards, since the air resistance is now equal to forward thrust, 
there is no net force and hence no further acceleration. By Newton’s 1st Law, the
runner will move with a constant speed.

3(a) Principle of moments states that when an object is in the state of equilibrium, the 
total clockwise moment about a point is equal to the total anticlockwise moment 
about the same point.

(b) Perpendicular distance between the line of action of weight of the chair and the point 
B = 0.30 m

Moment of the weight of the chair about the point B
= 60 x 0.30
= 18 Nm

(c) Let minimum horizontal force be F.

Using Principle of moment, taking moment about B,

F x 1.0 + 0.10 x 40 = 60 x 0.30

                                         F = 14 N
4(a) From Stage 2 to Stage 3, the kinetic energy of the vaulter is converted to the elastic 

potential energy of the pole.

www.KiasuExamPaper.com

Note: A more complete answer is to include the following:
“Since there is a resultant forward force acting on the runner, by Netwon’s 2nd law, 
the runner is able to run forward”

b)(i) The graph from time = 7.0 s onwards is a straight lineht line (with coconsnstatantnt ggradient) which
shows the distance covered per unit time, and hence enc speeeeddd iis tannt.tisis ccoonsttana

i) For time before 7.0s, as the runner accelerates, the spppppppppppppppp eddddedddddeedeeedeeeddeeeeeeeeedddedddeeeeeedeeeedeeedddee ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooff f fffffffffffffffffffffffffffffffffffffffffffffffffffff ththththtttttttt e runnnnnn aaaaccelerateshe sspepepepepeepepepeepepeeeeeeeeeeeeepepeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeepeeeeeeeeeeeeeepeeeeeeeeeeeepeeeeeeeppppp ededededededeeeeeeedeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeddeeeedeeeeeee o e nerererer
Hence, air resistance increases.  However, since aaaairiririrririrrriririrrriririrrirrrirrrrrrrirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrirrrrrrrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreseseseseseeessesesesesesesessesesessseseseeeesesesesesesesesesesseseseseeseeeseseseeeseseseeseeeeseseseseeeeeeeeseeeeeseeeeseeeeeesessseeseeesseseseesssesessseeeeeeseseseeesssseeessseseeeeessssssssessssssessssssssessessisisisisisissisisisisississisisisisisisisisisisisisisisisssssisissisisssssisisisisisssssississssissiiissssissiisisisiisissiiisssissisisssssssssssisssssssssssssssssssssssssssssssssssssssstatatataatataaataaatatatatataataatatatatataatataaatataatatataaatatatatataatataaaatatatataatatatatattatatataatatatataattttataaatatatatattatatattataatatataaatatataataatataaataaaattataaaaataaaaaataaaaaataaaataaaaaaaataaaaaaaataaaaancncccnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn eeee is ssssmmmm erererer tttthanowever, sinc mamallllee
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As the runner continues to accelerate, his speed will ooooooontinueeee toooo incrreaeaeaeasesesse and hencelerate, his s ed will cocooooooooooooooooon t
air resistance will continue to increase.crea

At time = 7.0s and onwards, since the air resistancece ii now equal to forward thrust, ard e the air resistan iiss no
there is no net force andd ence non  fu er accelelereratat nn.h fururthher rratatioionn. By Newton’s 1st Law, the
runner will move with a constantnt spepeeded.con dd

(a) Principle of moments states thatat wwhehenn anan oobjbjecect is in the state of equilibrium, the of oments states thatat wwheh
total clockwise moment aboutt aa p quauall tot  ockwis moment about aa ppoio ntnt iiss eqequu the total anticlockwise moment 
about the same pointt the s nt.

b) Pe pendicular didists ancee bbete eenen ttheh  line of action of weight of the chair and the poinPerpendicu bettwewee
= 0.30 mB = 0 m

Moment oof f ththee weigghtht oof the chair about the point Be weweigig
= 60 x 0.3030
= 18 Nm

c) Let minimum horizontal force be F.
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From Stage 3 to Stage 5, the elastic potential energy of the pole is converted to the 
kinetic energy and gravitational potential energy of the vaulter.

From Stage 5 to Stage 6, the elastic potential energy of the pole and kinetic energy 
of the vaulter is converted to gravitational potential energy of the vaulter.

Note: Although there is also a gain in gravitational potential energy of the pole, this 
is not included in the answer since the main focus is on the pole vaulter and how the 
energy changes eventually help him to clear the height.

(b) Kinetic energy of the vaulter
= ½ mv2

= ½ x 70.0 x 8.002

= 2240 J
(c) By conservation of energy and let h = maximum height,

Total initial energy + = Total final energy at
at Stage 2 at Stage 6
work done by the vaulter

2240 + 1000 = 70.0 x 10 x h

       h = 4.63 m

5(a)
(i)

Gas molecules in the container are moving randomly and colliding with the surface 
of the mercury with a force.

Since pressure = force/area, the gas molecules exert pressure on the surface of the 
mercury and causing the mercury in the barometer to rise until the length of the 
mercury column is 80 cm.

(ii) New air pressure in the container
= 80 – 30
= 50 cmHg

New height in the mercury column = 50 cm.

(b)(i) 0oC and 1000C are chosen as they can be easily obtainable and reproducible.

(ii) Let the temperature of unknown temperature be θ.

Using ε = k∆θ,

2.5 =  k (100 – 0)
2.5 = 100 k

k = 0.025 

and

– 1.0 = k (100 – θ) 
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b) Kinetic energy of the vaulter
= ½ mv2

= ½ x 70.0 x 8.002

= 2240 J
c) By conservation of energy and let h = maximum height,heig

Total initial energy + = Total final energy atat
at Stage 2 at Stage 6
work done by the vaulter

2240 + 1000 = 70.00 10 x hx 1

       h = 4.633 mm

(a)
)

Gas molecules in the container are moving randommlyly and collilididing withonta re moving rand yy and the surface 
of the mercury with a force.orce

Since pressuure = force/area, thee ggasas molececulu eses eexexert pressure on the surface of there = force/are ullees
mercury and causing the mercuru y ini tthehe bbararomomete er to rise until the length of the nd causing the mercuru y y ini
mercury column is 80 cmy colum is 80 cm.

i) NNeww air pressuree iin ththee ntntaiainenerrp e coontn
= 80 = 80 – 330

50 cmHg= 50 cmHg

New heigghtht iin tht memercrcury column = 50 cm.ththee mm

b)(i) 0oC and 100000CC ara e chosen as they can be easily e cho obtainable and reproducible.

i) Let the temperature of unknown temperature be θ.
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– 1.0 = 0.025 (100 – θ)
θ = 140 oC

6(a)
(i)

The motion of the ball (which is identical to the motion of the wave particle) is 
perpendicular to the motion of the wave travel.

(ii) Speed of water wave in deep region is larger than that in shallow region.

(iii) Difference: The amplitude for displacement-time graph for deep region will be 
smaller.

Similarity: Both the displacement-time graph will shows the same period for one 
complete oscillation.

(b)(i) Ultrasound is defined as sound with frequency above 20 kHz.

(ii) There is energy absorption by the surroundings along the path of travel of the pulse.
The pulse will have lesser energy.

There is also diffused reflection due to uneven surface at the base of the seabed 
and this causes some reflected pulse to travel away from the receiver.

(iii) Depth of the seabed

= ½ x 6.0 x 10-3 x 1500

= 4.5 m

7(a) Charging by friction takes place.  Electrons move from the negatively charged grid to 
the smoke particles.

Since there are more electrons than proton in the smoke particles, the smoke 
particles become negatively charged.

(b)

(c) Any of the following:

- Refuelling of petrol tank for airplane or car
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Similarity: Both the displacement-time graph will shows the same pep riod for one
complete oscillation.

b)(i) Ultrasound is defined as sound with frequency above 20 kHzz.above

i) There is energy absorption by the surroundings along thehe thh oof traav ofof tthehe pulse.along thehe ppatathh o  t aavevel l o
The pulse will have lesser energy.
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ii) Depth of the seabed

= ½ x 6.0 x 10-3 x 1500

= 4.5 m

(a) Charging by fby riction takes placee EElectctroronsns mmovo e from the negatively charged grid toiction takes placee.. EElel
the smoke particlesoke pa es.

SiS nce there are momorere ele roronsns tthahann proton in the smoke particles, thence the electctror smoke 
particles becomeme neggatativivele y chharargged.particles bec elly y chc

b)
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- Charging of the body of vehicle that transport flammable items.

- Lightning caused by charging due to moving cloud with air.

8(a) Thermistor

(b)(i) 1
Reff

=
1

R1
+

1
R3

1
Reff

=
1

100
+

1
400

Reff = 80 Ω
(ii) Using potential divider concept,

P.d across device 2
= 320/(320+80) x 12
= 320/400 x 12
= 9.6 V

(c) The switch should be connected immediately after the positive terminal of the 
battery (along the live wire).

In this case, when the switch is open, the devices are still having high potential, and 
a person touching these devices might get electric shock when there is other 
electrical faults such as exposed wire.

(d) Connect the metal casing with an earth wire.

Note: The earth wire will be connected to the earth leakage circuit breaker.  When 
there is current flowing in the earth, the circuit breaker will be activated and cut off 
the current supply.
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Reff
=

100
+

400

Reff = 80 Ω
i) Using potential divider concept,

P.d across device 2
= 320/(320+80) x 12
= 320/400 x 12
= 9.6 V

c) The switch should be connected d mmediately after heeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee popopopopoppppopoppppopopopopopopopopopopoppopopppopoppopopppppopppppopopopooppp sitivveveve tttteeeerminanananalll ofofofof the immediately after thththhththhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhthththtthhhhthhhhththhhhhhhhhthtthhhhhhhthhhhhhhhhhhhhhhhhhhhhhhhhheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee  sitiveve tteerm
battery (along the live wire).

In this case, when the switch is op nswit open, the devices arree still havivingng high potential, and, the devices ee stil
a person touching these devices mig t get electricic sshh ck when there is other e de mighg t g t elec sshoh ck
electrical faults such as exposed wiree.ex ee.

d) Connect the metal casing with an earthth wwirire.e.metal casing with

Note: The earth wire will be cononnenectcted the eae rth leakage circuit breaker.  The ea wire will be c nectctedd tto o thth When 
tht ere is current fflol wiw ngng in the e eaeartrth,h  the circuit breaker will be activated and cut off e is cu ngg in th
the current suupppplyy..he current
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Section B 

Qn Solution
9(a) This is to ensure that both the specimens will be able to achieve the same 

initial temperature.

Note: The rate of heat transfer is also dependent on the temperature 
difference between the specimen and the surrounding medium.

(b) Although the specimen can be heated to the temperature of 100oC, there will 
be heat loss during transfer and hence it is not possible to start with an initial 
temperature of 100oC for both specimens.

(c) This is to prevent heat loss via conduction.

(d)

(e) Temperature is 16oC.

For the cooling curve of material A, it is observed that beyond 20 minutes, 
the temperature stays at 16oC.  This means that there is no further heat 
transfer between the surrounding air and the specimen.  The specimen and 
the surrounding air is at thermal equilibrium.

(f) By conservation of energy,

Amount of heat removed = Amount of heat loss

P x t = m c ∆θ

c x (∆θ/t) = P/m

Material B

Material A
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be heat loss during transfer and hence it is not possible to start with an initial 
temperature of 100oC for both specimens.

c) This is to prevent heat loss via conduction.

d)

e) Temperature e isis 116Temperature oC.C.

For the cocoololini cucurvrvee ofof material A, it is observed that beyond 20 minutes, olliningg cuc
the temppererataturure tayayss at 16rree sts aya oC.  This means that there is no further heat 
transfer betetweweenen the surrounding air and the specimen.  The specimen and n tthe s
the surrounddining air is at thermal equilibrium.is

f) By conservation of energy

MMMMMMMMMMMMMMMMMMMMMMMMMaaaaaaaaaaaaaaaaaaaatttttttttttttttttttttteeeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrriaaaaaaaaallllllllllllllllll BBBBBBBBBBBBBBBBBBBBBBB

Material A

 
1153



The smaller the temperature gradient ∆θ/t, the larger the specific heat 
capacity.  For the same time, material B has a smaller temperature gradient, 
and hence it has a larger specific heat capacity.

10
(a)(i)

Condition 1:
Light ray must be travelling from a more optically denser medium to a less 
optically denser medium.

Condition 2:
The angle of incidence (in the more optically denser medium) is larger than 
the critical angle.

(ii)

(iii) Different layers of air above the ground have different optical densities. 

As light ray bends away from the normal as it passes through two layers of 
air, the subsequent angle of incidence for the next two layers of air becomes 
larger than the original angle of incidence.

Thus, when the light ray is reaching the layer of air near to the ground, the 
angle of incidence is likely to be larger than critical angle. Hence, total 
internal reflection will take place.

For illustration purpose only:

(b)(i) The speed of light in the vacuum is 2.4 times larger that of the speed of the 
light in the diamond.

Also accept:

The ratio of the speed of light in the vacuum to that in the diamond is 2.4: 1.

Air Layer 1
Air Layer 2

Air Layer 3
Ground
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(ii) Using n = 1/sin c,

Critical angle = sin-1 (1/2.40)

= 24.6o

(c)(i) Typical size of atom = 0.1 nm

Wavelength of gamma ray
= 1/00 x 0.1 nm
= 1.0 x 10-12 m

Also accept: 10-12 m, 1 x 10-12 m

(ii) Gamma ray has high penetrating power and will only be able to penetrate 
through certain thickness of metal.

Either
11(a)

(ii) Right hand grip rule

(iii) If the wire bends into the paper, it means that that the magnetic field above 
the paper is stronger than the magnetic field below the paper.

Above the paper, the magnetic field due to the current in the wire must be in 
the same direction to that of the magnetic field due to the current in the 
solenoid.

Using Right hand grip rule, the direction of the current must be towards the 
top of the paper.

(b)(i) When there is a surge in the current flowing in the solenoid, the strong 
magnetic field will result in the iron core becomes a strong temporary 
magnet.

NS
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Due to induced magnetism, the iron armature will be attracted towards the 
iron core and this breaks the electrical contact and cut off the current supply.

(ii) Fuse.

When there is a surge in the current, there is the wire in the fuse experience 
heating effect due to current.  Upon reaching its melting point, the wire in the 
fuse will melt and the circuit will become open.

Or
11(a)
(i)

To detect the presence of current.

Do not accept: To measure current, to detect potential difference.

(ii) Faraday’s Law of Electromagnetic Induction states that the magnitude of the 
induced emf in the conductor is directly proportional to the rate of cutting of 
magnetic field lines by the conductor.

Also accept:
Faraday’s Law of Electromagnetic Induction states that an emf is induced in 
the conductor when there is cutting of magnetic field lines by the conductor.

(iii) When the switch is closed, the current starts to flow in the solenoid (coil on 
the left) and this creates magnetic field.

The magnetic field lines are cut by the horizontal coil on the right.  By 
Faraday’s law of electromagnetic induction, there is an induced emf.

Since the horizontal coil on the right is a complete circuit, there is an induced 
current in the coil and hence there is a deflection observed on the 
galvanometer 

11(b)
(i)

Slip ring is to ensure that the induced current in the coil is always transferred 
to the external circuit.

(ii) D → C  → B  → A

(Use Fleming’s Right Hand rule)

Also accept “Anti-clockwise direction”

(iii) Note: There is a diode and hence this question is on half-wave rectification.
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(iv) The amplitude of the graph will be larger.

Note: No change in period.
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v) The amplitude of the graph will be larger.

Note: No change in period.
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1 Which instruments can accurately measure the thickness of a paper and the internal diameter 
of a cup? 

  thickness of paper  internal diameter of cup

A micrometer   ruler

B vernier calipers   micrometer

C micrometer   vernier calipers

D ruler   vernier calipers

Refer to the graph below for Questions 2 and 3. 

A graph of the height of a swinging pendulum bob against time is shown below. The pendulum bob
has a mass of 200 g. 

  

2 What is the period of the oscillation? 

A 1.5 s B 3.0 s C 4.5 s D 6.0 s 

3 What is the maximum gain in gravitational potential energy of the pendulum?

A 0.40 J B 0.60 J C 0.80 J D 1.00 J 

4 Which of the following distance-time graphs shows a car gradually slowing down until it stops?

   A   B    C  D 

0 0 0 0 

4.5 s             

0.50        

height / m

time / s

0.20        
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5 The velocity-time graph of an object moving in a straight path is shown below. The graph is 
divided into seven sections from I to VII.

How many times does the car change direction?

A 3  B 4 C 5 D 6 

6 A car is moving round a horizontal roundabout at constant speed. Which of the following 
remains constant throughout the motion? 

A acceleration of the car  B curved distance covered in a second

C velocity of the car   D resultant force on the car

7 A car of mass 800 kg is moving on a horizontal road. When the car is moving forward at a
constant acceleration of 1.5 m/s2, it encounters the combined forces of air resistance and 
frictional force from the road. 

If the combined resistive forces are 500 N, what is the forward driving force F required to 
accelerate the car at 1.5 m/s2?

A 300 N B 500 N C 1200 N D 1700 N

8 Two forces, 3 N and 4 N act at the centre of gravity of a solid object. The
directions of the forces are shown on the right. The forces are not drawn
to scale.

If a third force acts on the object such that the resultant force on the
object is zero, which of the following represents the third force?

   A B C D

3 N     

4 N       

5 N        

0

velocity        

time            

I

II

III IV       

V
VI      

VII    

5 N        5 N        5 N        
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9 Which of the following rectangular objects has the lowest density?

Object Length / cm Breadth / cm Height / cm Mass / g

A 3 4 3 350

B 5 4 4 480

C 5 4 3 500

D 10 5 2 800

10 When a balloon is released, it rises in the air. It will eventually stop rising once it reaches a
certain height H from the ground. Why is this so?

A The gravitational force acting on the balloon is higher at H than on Earth.

B The normal contact force on the balloon becomes zero.

C The density of the air in the balloon is the same as the density of the atmosphere at H. 

D The size of the balloon decreases due to a decrease in its weight.

11 An astronaut lands on a planet which has a higher gravitational field strength than Earth. 
Which of the following will be the same as on Earth?

A The period of oscillation of a simple pendulum

B The ease of changing the motion of a swinging can filled with sand

C The height reached by the astronaut when he jumps with the same initial velocity

D The weight of the astronaut as measured by a spring balance

12 A cube of sides S m is subjected to four forces as shown below. All four forces have a 
magnitude of 2 N and the cube is hinged at P.  

How many pairs of the forces above will give a net moment with a magnitude of S Nm?  

A 2  B 3 C 4 D 5 

2 N    

2 N    

P

2 N    

2 N    
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13 The diagram below shows a uniform plank supported at the centre by a pivot. The plank is 
allowed to slide on the pivot. A load of 2.0 N is attached to the plank at P.

Which of the following actions can stabilise the plank horizontally?

A Move the plank with the load slowly to the right until it stabilises.

B Move the plank with the load slowly to the left until it stabilises.

C Place a load of 4.0 N at a distance of 0.6 m to the right of the pivot.

D Suspend the plank at Q with a rope. 

14 The diagrams below show cross-sections of four solid objects. Which object is the most
stable?

   A B C   D

15 Which of the following is the rate of the product of the force and the distance which is 
measured in the direction of the force?

A power B moment C work done D acceleration

16 A student is carrying a Science book while walking a distance of 8.0 m along a corridor. The 
weights of the student and the book are 500 N and 20 N respectively.

What is the work done by the student in carrying the book against gravity?

A 0 J B 160 J C 4160 J D 5200 J

2.0 m

0.2 m

P pivot
Q
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17 When a force of 5.0 N is exerted on an object, the object moves at a constant speed of      
0.20 m/s. What is the power exerted on the object if the object travels a distance of 50 m?

A 1.0 W B 25 W C 250 W D 500 W

18 The height of a mercury barometer is h when the atmospheric pressure is 120 000 Pa.
What is the pressure at X?

A 30 000 Pa

B 60 000 Pa

C 90 000 Pa

D 120 000 Pa

19 Fig. 19.1 shows a J-shaped tube which contains 5.0 cm³ of air trapped by the mercury. More 
mercury is poured into the open tube until the levels differ by 76 cm as shown in Fig. 19.2. If 
the atmospheric pressure is 76 cm Hg, what is the volume of trapped air in Fig. 19.2? 

A  2.0 cm3

B  2.5 cm3

C  3.0 cm3

D 3.5 cm3

20 A student is holding a large cube of sides 10.0 cm. A small cube of sides 5.0 cm is placed on
top of the large cube. The mass of the large cube and small cube are 300 g and 120 g 
respectively. The student releases the large cube causing both cubes to fall towards the 
ground. Assume that the air resistance is negligible.

 What is the pressure exerted by the large cube on to the small cube when they are falling? 

A 0 N/cm2 B 0.018 N/cm2

C 0.030 N/cm2   D 0.048 N/cm2

pp g

Fig. 19.1       Fig. 19.2

76 cm

5.0 cm3

of air
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21 When a gas is heated in a closed metal container, the pressure rises because the gas 
molecules

A expand.   B hit the walls of the container more.

C vibrate more often.   D hit the walls of the container less.

22 During a cold weather, underground water pipes which are made from iron will sometimes 
burst. This is because 

A the pipes contract on cooling which decreases the water pressure inside.

B the pipe expands when cooled from 4 oC to 0 oC. 

C the iron pipes becomes brittle when subjected to a very low temperature.

D the formation of ice from water will increase its volume inside the pipes.

23 An experiment is conducted to determine the relationship between the volume V of a fixed 
mass of gas and the gas pressure P in a closed container. Which of the following PV against 
V graphs is correct?

   A   B    C  D 

24 A lump of 100 g ice at -10 oC is put inside a glass of 240 g water which is at a temperature 
of 60 oC. The following information is provided:

  specific heat capacity of ice = 2100 J / kg.oC 

  specific heat capacity of water = 4200 J / kg.oC 

  specific latent heat of fusion of ice = 0.336 MJ / kg

What is the lowest temperature of the water in the glass that can be achieved?

A 16.4 oC B 17.3 oC C 18.8 oC D 40.9 oC 

PV PV PV PV

V V V V
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25 “When a substance is heated, the average kinetic energy of the particles in the substance 
remains constant. The particles begin to slide on each other.”

What is the name of the process described above?

A Freezing B Melting  C Condensation D Boiling

26 Which one of the following is in a correct descending order of the wavelengths? 

A radio wave, visible light, x-ray B radio wave, x-ray, visible light

C x-ray, visible light, radio wave D visible light, radio wave, x-ray 

27 A total of 16 wave crests pass through a point in the sea in a minute. The distance between 
two successive wave crests is 1.0 m. What is the speed of the wave?

A 0.23 m/s B 0.25 m/s C 0.27 m/s D 0.30 m/s

28 The pitch of a sound from a musical instrument P is higher than the pitch of a sound 
from another musical instrument Q. This means instrument P gives out waves 

A which have a longer wavelength. B which have a shorter wavelength.

C which have a faster speed. D which have a slower speed.

29 Which of the following shows the correct ray of light passing through the glass prism?

  A  B  C  D 

30 A monochromatic light refracts when it travels from water to air. Which of the following is 
correct about the speed and the frequency of the light ray?

  speed   frequency

A remains the same   remains the same

B increases   remains the same

C decreases   increases

D decreases   decreases
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31 A light ray is refracted as it enters a semi-circular glass block as shown. A graph of sin p
against sin r is plotted as shown.

What is the critical angle of the glass?

A 13.9° B 28.7° C 30.0° D 31.3° 

32 An object is placed 1.0 m in front of a plane mirror. Which of the following is not a
characteristic of the image in the mirror?

A real   B virtual

C upright   D same size as object

33 The diagram below shows a circuit which consists of a cell, an ammeter and two bulbs. The 
ammeter reading is 2.0 A and both bulbs are not identical.

What is the potential difference across the bulb X?

A 2.0 V B 4.5 V  C 9.0 V D 18 V

34 Why is a fuse used in an electrical appliance?

 A to earth the appliance

B to protect the user from being electrocuted

C to protect the appliance from being damaged

D to control the amount of current flowing through the appliance

X

9.0 V

A 

p

r

sin p

sin r
0.00 0.24

0.50
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35 A series circuit consists of two cells and two fixed resistors. The current in the circuit needs to 
be increased. Which of the following actions cannot do so?

 A replace the existing wires with thicker wires

B shorten the existing wires

C remove one of the resistors

 D connect the two cells in parallel to each other in the circuit

36 The magnetic field lines of two bar magnets are shown below. The direction of one of the field 
lines is also shown.

  

.  

Which of the following diagrams represents the correct arrangement of the magnets?

A 

B 

C 

D 

37 Which of the following materials is best suited for magnetic shielding?

A copper B nickel  C iron D steel

38 Which of the following statements about a simple d.c. motor is incorrect? 

A The force on the coil will decrease when the number of turns of the coil is increased.

B When the magnetic field is reversed, so will the direction of the force produced.

C The split rings change the direction of current in the coil for every half a rotation.

D No force is produced when the coil is perpendicular to the magnetic field of the magnets.

N S S S

S N N S

S N S N

N S S N
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39 The diagram below shows a solenoid. The solenoid is connected to a d.c. power supply. A 
magnetic compass is placed at the right side of the iron. 

When the switch is turned on, which of the following statements is false? 

A The needle of the compass will point to the left.

B When an iron bar is placed inside the solenoid, it becomes an electromagnet.

C Magnetic field is present around the solenoid and the connecting wires. 

D When a bar magnet is placed inside the solenoid, it will be demagnetised.

40 The soft iron core in a simple transformer is laminated. Why is this so?

A To direct the changing magnetic field lines from the primary coil to the secondary coil

B To reduce the amount of thermal energy lost from the soft iron core to the surroundings

C To increase the number of magnetic field lines in the soft iron core

D To reduce the chance of a user from being electrocuted

End of Paper 1
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Answer all questions in this section. 
. 

1 Tej Deep claims that the following equations that involve physical quantities are valid.

Given that:

F = force x = distance v = velocity a = acceleration t = time m = mass

Show, by considering the S.I. units of the physical quantities involved, with clear working 
whether each of the following equations is valid or invalid. 

(a) atv

Answer = …………………………. [2] 

(b) axt 2

Answer = …………………………. [2]

(c) mvxF

Answer = …………………………. [2]
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2 A displacement-time graph of a particle in linear motion is shown below.

(a) How many time(s) is the particle instantaneously at rest?

………………………………………………………………………………………..…. [1]

(b) Write down the total distance travelled by the particle.

………………………………………………………………………………………..…. [1]

(c) When was the particle moving the fastest?

………………………………………………………………………………………..…. [1] 

(d) How many time(s) is the particle at the starting point?

………………………………………………………………………………………..…. [1] 

(e) Calculate the velocity of the particle at 7.0 s.

Velocity = …………………………. [2]

0

1.0

2.0

3.0

4.0

5.0

-5.0

-4.0

-3.0

-2.0

-1.0

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

D
is

pl
ac

em
en

t /
 m

Time / s
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3 A monkey has a firm hold on a light rope that passes over a frictionless pulley and is 
attached to a 20.0 kg bunch of bananas as shown below.

The monkey and the bananas are balanced. 

(a) Write down the weight of the monkey.

………………………………………………………………………………………..…. [1]

(b) Upon seeing the delicious bananas, the monkey starts to climb the rope to get 
them. The monkey applied a force on the rope that caused itself to accelerate
at 0.50 m s-2 upwards, all the while hanging on to the rope.

(i) Calculate the magnitude of the force that the monkey applied on the 
rope.

Force = …………………………. [2] 

(ii) Describe the motion of the bunch of bananas.

……………………………………………………………………………………. 

……………………………………………………………………………………. [2]

20.0 kg
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4 The stability of a lorry of weight 50 000 N is tested as shown below.

The ramp is titled as much as possible without the lorry falling over. The ramp is then fixed 
and the lorry remains at rest in the position as shown above. 

(a) Explain why the lorry falls over if the ramp is tilted any further.

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. [2]

(b) State how the position of the centre of gravity of the lorry affects the angle of tilt 
of the ramp.

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. [1] 

(c) Given that the lorry has six wheels and each wheel has a contact area of  
0.058 m2 with the ground, calculate the contact pressure of each wheel 
assuming the weight of the lorry is evenly distributed among the wheels.

Contact pressure of a wheel = …………………………. [2] 

Centre of gravity 
of lorry

Tilting ramp Wall

Angle of tilt
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5 In order to determine the rate at which a monkey loses thermal energy, it is placed in a 
chamber through which water is circulated as shown.

n the rate of flow of water was  
3.0 kg h-1

When another monkey was added to the same chamber, the rate of flow of water had to 
increase to 7.0 kg h-1, in order to achieve the same inlet and outlet temperatures.

Assume that each monkey lost thermal energy at the same constant rate, and the rate of 
loss of thermal energy from the chamber by other means remains constant.

(a) Define temperature.

………………………………………………………………………………………..…. [1] 

(b) The main process of heat transfer from the monkey is thermal radiation. 
Describe two factors, in general, that could increase the rate of thermal
radiation from an object.

1. ………………………………………………………………………………………... 

………………………………………………………………………………………..…. 

2. ………………………………………………………………………………………... 

………………………………………………………………………………………..…. [2]

(c) Calculate the rate of loss of thermal energy of the second monkey .
(Specific heat capacity of water = 4 200 J kg-1 K-1)

Rate of loss of thermal energy of the second monkey = …………………………. [4]

Water goes 

Water comes 
out at 32 
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6 Joanne observes the Brownian motion of smoke particles in air with a microscope.

After the observation, she claims that as smoke is a gas, the smoke particles, according to 
the kinetic theory of matter, will move randomly with high speeds, thus resulting in the 
Brownian motion of the smoke particles.

(a) State whether Joanne’s claim about the Brownian motion of the smoke 
particles is correct or incorrect. Explain.

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… 

…………………………………………………………………………………………… [3] 

(b) Describe how the movement of the smoke particles would change if the 
temperature of the air increases.

…………………………………………………………………………………………… 

…………………………………………………………………………………………… [2] 

7 The figure below shows the displacement – distance graph of a transverse wave that 
travels along a rope at a particular instant of time.

The end of the rope moves through three complete oscillations every second.

(a) What is meant by a transverse wave?

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. [1] 

(b) State the frequency of the wave.

………………………………………………………………………………………..…. [1]

Displacement / m

Distance / m

0.2

- 0.2

0 0.3 0.6 0.9 1.2
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(c) Calculate the speed of the wave.

Speed of the wave = …………………………. [2] 

(d) State whether sound wave is an example of a transverse wave or not.

………………………………………………………………………………………..…. [1] 

8 An electron travels horizontally towards a vertical uniform electric field formed by a pair of 
parallel metal plates as shown in Fig. 8. 

Fig. 8

(a) Define electric field.

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. [1]

(b) On Fig. 8,

(i) draw the electric field pattern between the plates, [2]

(ii) complete the path of travel of the electron through the plates. [1]

+100 V

-100 V

KiasuExamPaper.com 
1179



 9 

5059/Physics/Paper 2/2017 Preliminary Exam

For
Examiner’s 

Use 

9 Fig. 9 shows a direct current passing through an electromagnet.

Fig. 9

(a) On Fig. 9,

(i) label N at the north pole of the electromagnet, [1]

(ii) draw the magnetic field pattern around the electromagnet. [2]

(b) What is the function of the soft iron core?

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. [1]

(c) Describe two ways to increase the magnetic field strength of the 
electromagnet.

1. ………………………………………………………………………………………... 

………………………………………………………………………………………..…. 

2. ………………………………………………………………………………………... 

………………………………………………………………………………………..…. [2]

(d) State the effect on the magnetic field strength if the soft iron core is replaced by 
a copper core of the same dimensions.

………………………………………………………………………………………..…. [1]         

Soft iron core
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Section B

Answer all questions from this section. 
Answer only one of the two alternative questions in Question 12. 

10 Source A

One end of a spring is fixed to a support. A mass is attached to the other end of the spring. 
The arrangement is shown in Fig. 10.1. 

Fig. 10.1

The arrangement is used to determine the length L of the spring when mass M is attached 
to the spring. The procedure is repeated for different values of M. The variation of mass M
with length L is shown in Fig. 10.2. 

Fig. 10.2

Source adapted from: 2015 GCE A Level  H2 Physics Paper 2

L

M
Mass

M / g

L / cm
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Source B

Hooke's law is a principle of physics that states that the force F needed to extend or 
compress a spring by some distance X is proportional to that distance.

That is: 

F = kX  
where k is the spring constant.

Source C

Elastic potential energy is the potential energy stored as a result of deformation of an 
elastic object, such as the stretching of a spring. It is equal to the work done to stretch the 
spring, which depends upon the spring constant k as well as the distance stretched.

The work done W to stretch the spring a distance X is given as:

2

2
1 kXW

where k is the spring constant.

(a) By considering the equation shown in Source B, show that the spring constant 

k of the spring shown in Fig. 10.1 is 
)40(10 L

Mgk where g is the 

acceleration due to free fall. Show your working clearly. [2] 

(b) Calculate the value of k for the spring shown in Fig. 10.1. The SI unit of k must 
be shown clearly.

k = …………………………. [2] 

Source adapted from: https://en.wikipedia.org/wiki/Hooke%27s_law

Source adapted from: http://hyperphysics.phy-astr.gsu.edu/hbase/pespr.html
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(c) Calculate the elastic potential energy stored in the spring shown in Fig. 10.1
when it is extended to 70 cm.

Elastic potential energy = …………………………. [2]

(d) A mass of 300 g is attached to the spring shown in Fig. 10.1, and held at rest 
with length l of 40 cm. The mass is then released and the spring extends.

(i) State the energy changes in the mass-spring system as the mass falls 
towards its lowest position from its point of release. Numerical values are 
not required.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. [2] 

(ii) Use your answer in (c) to calculate the speed of the mass when the 
spring has extended by 30 cm from its point of release.

Speed of the mass = …………………………. [3] 
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11 A battery of e.m.f. E and internal resistance r is connected to a variable resistor as shown 
in Fig. 11.1. 

Fig. 11.1

The total power produced in the battery is PT. The power dissipated in the variable resistor 
is PR. 

The variations of PT and of PR with resistance R of the variable resistor are shown in  
Fig. 11.2. 

Fig. 11.2

(a) For resistance R = 4.0 Fig. 11.2

(i) to show that the current in the circuit is 1.5 A, [2]

E r

R

Power / W

R

PT
PR
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(ii) to determine the work done per unit charge across R,

Work done per unit charge = …………………………. [2] 

(iii) to determine the e.m.f. E of the battery.

E = …………………………. [2] 

(b) Suggest what is represented by the quantity (PT – PR).

…………………………………………………………………………………………… 

…………………………………………………………………………………………… [1]

(c) Use the values of PT and PR at R and the information in (a)(i) to 
determine the internal resistance r of the battery.

r = …………………………. [2] 
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12 EITHER

A spring hangs vertically from a fixed point. A copper plate is attached to the free end of 
the spring, as shown in Fig. 12.1. 

Fig. 12.1

One end of a coil of wire, wound on a cardboard tube, is placed near to the copper plate.

The copper plate is displaced vertically and then released. The variation with time t of the 
vertical displacement y of the plate is shown in Fig. 12.2. 

Fig. 12.2

(a) Calculate the frequency of the oscillation.

Frequency of oscillation = …………………………. [2] 

Spring

Copper 
plate

Coil wound on 
cardboard tube
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(b) Write down the amplitude of the oscillation.

…………………………………………………………………………………………… [1] 

(c) At time t = 1.8 s, the current in the coil in Fig. 12.1 is switched on. The variation 
with time t of the subsequent oscillations of the plate is shown in Fig. 12.3. 

Fig. 12.3

(i) Explain why the amplitude of the oscillations is lower after the coil is 
switched on.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. [5] 

(ii) It is observed that the amplitude of the oscillations decreases with a 
decreasing rate. Explain.

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. 

……………………………………………………………………………………. [2] 
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12 OR

Fig. 12.4 is drawn to scale. The focal length of the converging lens is 4.0 cm.

Fig. 12.4 (Drawn to scale)

(a) On Fig. 12.4 draw two rays from the top of the object to locate the top of the 
image. Draw the image of the object. [3] 

(b) Describe the characteristics of the image.

…………………………………………………………………………………………… [2] 

(c) The object is moved closer to the lens. State two changes that this causes to 
the image.

1. ………………………………………………………………………………………... 

………………………………………………………………………………………..…. 

2. ………………………………………………………………………………………... 

………………………………………………………………………………………..…. [2] 

(d) Given that the refractive index of the glass that is used to make the converging 
lens is 1.5, calculate the speed of light as it travels in the lens.

Speed of light in glass = …………………………. [2] 
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(e) The colour of the image formed is the same as the object. What is the physical 
difference between blue light and red light?

………………………………………………………………………………………..…. 

………………………………………………………………………………………..…. [1] 

End of paper
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4E Prelim 2017 Physics P2

Paper 1 (40 marks)

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

Paper 2 Section A (50 marks)

1a LHS = m s-1

RHS = (m s-2) × s = m s-1 (valid)

Working 
[1]

Ans [1]

1b LHS = s

RHS = sssmm 22 )( (valid)

Working 
[1]

Ans [1]

1c LHS = N = kg m s-2

RHS = kg × m s-1 × m = kg m2 s-1 (invalid)

Working 
[1]

Ans [1]

Total [6]

2a 4 [1]

2b 10 m [1]

2c 3.5 s [1]

2d 3 [1]

2e
Velocity = 7.1

0.3
0.5

0.50.8
0.40.1 m s-1 (2 or 3 s.f)

Working 
[1]

Ans [1]

Total [6]

KiasuExamPaper.com

31 32 33 34 35 36 37 38 3999999 40

Paper 2 Section A (50 marks)

1a LHS = m s-1

RHS = (m s-2) × s = m s-1 (vaalil d)

Working 
[1]

Ans [1]

1b LHS = s

RHS = ssmm sss 22 )( sm sm s 2 ((vaalilidd)

Working
[1]

Ans [1]

1c LHS = N = kg m s-2

RHS = kg × m sss-11 ×× m = kgkg mm22 sss-1- ((invalid)

Working 
[1]

Ans [1]

Total [6]

2a 4 [1]

2b 10 m [1]

2c 3.5 s [1]
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3a 200 N (2 or 3 s.f) [1]

3bi Taking upwards as positive,

WFFR

2102000.10)200()50.00.20(WFF R N (2 or 3 s.f)

Working 
[1]

Ans [1]

3bii The bunch of bananas will accelerate upwards [1] with an acceleration 
of 0.50 m s-2 [1]. 

[2]

Total [5]

4a If the ramp is tilted any further, the vertical line through centre of 
gravity of the lorry will lie outside its base [1]. 

The weight of the lorry will cause a clockwise moment about the 
side of the lorry closer to the wall [1], causing the lorry to fall over.

[2]

4b The lower the centre of gravity, the larger the angle of tilt.

OR

The higher the centre of gravity, the smaller the angle of tilt.

[1]

4c
140000

058.06
50000

A
Fp Pa (2 or 3 s.f)

Working 
[1]

Ans [1]

Total [5]

5a Temperature is the measure of the hotness and coldness of a 
body.

OR

Temperature is a measure of the average kinetic energy of the 
particles in the body.

[1]

5b 1. The darker the colour of the body, the higher the rate of thermal 
radiation.

2. The duller the surface of the body, the higher the rate of thermal 
radiation.

3. The larger the surface area of the object, the higher the rate of thermal 
radiation.

4. The higher the surface temperature of the surface of the object relative 
to the surrounding, the higher the rate of thermal radiation.

*Any 2, [1] each

[2]
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4a If the ramp is tilted any further, the vertical line through centre of 
gravity of the lorry will lie outside its base [1].

The weight of the lorry will cause a clockwise moment abouuutt t ththththththeeeeee
side of the lorry closer to the wall [1], causing the lorry toooooo ffffffalalalalalalllllll ovovovovovover.

[2]

4b The lower the centre of gravity, the larger the angle of tilt.t.t.t.tt

OR
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[1]

4c
140000

058.06
50000

A
Fp Pa (2 or 3 s.f)

Working 
[1]

Ans [1]

Total [5]

5a Temperature is the measuurere oof f ththe e e hohotntness and coldness of a 
body.

OR

Temperature iss aaa mmeaeasus re of the average kinetic energy of the
particcleles s ininn tthehe bbodody.y.

[1]

5b 1. The e dadarkerer ttheh  colour of the body, the higher the rate of thermal 
radiation.

2. The duller the surface of the body, the higher the rate of thermal 

[2]
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5c
Rate of heat loss by chamber and a monkey = 

t
cm waterwater

      =
3600

)2532(42000.3

      = 24.5 W [1]

Rate of heat loss by chamber and 2 monkeys = 
t

cm waterwater

      =
3600

)2532(42000.7

      [1]

Rate of loss of thermal energy of the 2nd monkey = 57.17 – 
[2] (2 or 3 s.f)  

Working 
[3]

Ans [1]

Total [7]

6a Incorrect [1].

Smoke is not a gaseous matter but a clutter of small solid particles 
[1]. 

The Brownian motion of the smoke particles are caused by the uneven
bombardment of the invisible air particles [1]. 

[3]

6b The smoke particles will move faster [1] and more haphazardly [1]. [2]

Total [5]

7a Transverse wave is a wave motion such that the vibration of the source 
is perpendicular to the direction of the propagation of the wave. 

[1]

7b 3 Hz [1]

7c 8.16.03fv m s-1 (2 or 3 s.f) Working 
[1]

Ans [1]

7d Sound wave is not an example of a transverse wave. [1]

Total [5]

8a Electric field is a region where an electric charge experiences an electric 
force.

[1]

KiasuExamPaper.com

      =
3600

     [1]

Rate of loss of thermal energy of the 2nd monkey = 57.17 –
[2] (2 or 3 s.f)  

ToToToToToTotatatatatatallllll [7]

6a Incorrect [1].

Smoke is not a gaseous matter but a clutter offffff sssssssssssssssssssssssssssssssssssmamamamammamamammmammamamamamamamamamamamamamamamamamamammmamamamamamammammaaaamammamamaaamammamamaamamamammamamamammmmamamaamaaamamamamamaammmamamaaamaaaamaamamamaamammmamaaamamamamaammaammaaaaaaamaammammmmamaamammmaammaaaaaaaaaaaaalllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ssssssssssssssssssoolo id ppppppararararararttticlesesssss 
[1].

The Brownian motion of the smoke particles are caused by thhhhhheeee e e uuuuunu even
bombardment of the invisible air particles [1].

[3]

6b The smoke particles will movee fasteterr [1[ ] anand d momorere hhapa hazardly [1]. [2]

Total [5]

7a Transverse wave is a wave mmmototioion n suuchch tthat tthe vibration of the source
is perpendiculu arar tto o tht e didirerectctioionn of the propagation of the wave. 

[1]

7b 3 Hz [1]

7c 8.816.0.033 66.0.033fv mm s-1 (2 or 3 s.f) Working 
[1]

Ans [1]

7d Sound wave is not an example of a transverse wave. [1]
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8bi

[1] for correct shape

[1] for correct direction

[2]

8bii [1]

Total [4]

9ai [1]

+100 V

-100 V

+100 V

-100 V

Soft iron core

N
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[1] for correct shape

[1] for correct direction

8bii [1]

Total [4]

9ai [1]

+100 V

-100 0 V

SoSoft iron core

N
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9aii

[1] for correct shape

[1] for correct direction

[2]

9b It is used to concentrate the magnetic field lines, thereby increasing the 
magnetic field strength of the electromagnet.

[1]

9c 1. Increase the current flowing through the coil. [1]

2. Increase the number of turns per unit length of the coil. [1]

[2]

9d The magnetic field strength of the electromagnet will decrease. [1]

Total [7]

Paper 2 Section B (30 marks)

10a
100

)40(lkwkXF [1]

100
)40(lkmg [1]

)40(10100
)40(

1000 l
MgklkMg (shown)

[2]

10b
15

)4060(10
10300

)40(10 l
Mgk N m-1 (2 or 3 s.f)

Working 
[1]

Ans [1]
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[1] for correct shape

[1] for correct direction

9b It is used to concentrate the magnetic field linesesesesesesess,,,,,, , ,,,,,,,, ,,,,,,,,,,, ththththhhththhtthhththththhthththththhthhhhhhththtthhhhhthtthtthththhthtthtthththttthththththththtthtttthttththhhhhhhhhhhhhhhhhhhhhthhhthhhhhhhhtthhhhhttt erereererereererereeererereereerereerererererererererrereeeererereererrerererreeeeeerrerererererrererereereereererrrereeeeerrereeeeererereeeeeeerrrrerrerrreeeerrrererererrrrrrrereereeeeeeereeeeeeeeeeeeeeee ebebebebebbebbebebebebebebebebebebebebebebebebebebebebebebebebebebebebebebebeebebebebebebebeebbebebebebeebbbebebebebbbeebebbebbbbebbbbebbebebebbbbebebbbbbeebbbbebbbebebbebebbbebebeebeeeebeebeeebeeebbbebeeeeeebbbbbbyyyyyyyyyyyyyyyyyyyyyyyy yyyyyyyyyy y yyyyy yyyyyy yyyyyyyyyyyyyyyyy yyyyy y y yyyyyyyy yyy yyyyyyyyyyyyyyyyyyyyy yyyyyyyyyyyyyy nininininininiininiinininnininiinnnnninnnnnininnnninnnnininnnnininninnninnnnnnnnnnininnnnnnninnnninninnnnnninnnniinnnniinniiinccrccrcrcrccccccrcrcrcrcrcrcrcrcrcrcrcrcccccrcrcrcrcrrcrrcrcrcrcrcrcrcrcccrrcrcrcrcrcrcrrrcrcrrrcrcrcccccrcrcrcrcrcccrcrccrccrcccccrcccccccccrccccccccccccccccrcrrrrrrcrrreeeeeeeeeaeaeaaeeeeeeeaeeeaaaaaaaaaaaaaaeeaaaaaaaaaaeeaeaaaaaasisisisisisingngngngngng tttttthehehehehehe 
magnetic field strength of the electromagnet.

[1]

9c 1. Increase the current flowingg through the coil. [111]

2. Increase the number of turns per unit length of thhee ccoil. [1]

[2]

9d The magnetic field strength of the elelectctromagnnetet wwililll dedeecrease. [1]

Total [7]

Paper 2 Section BB ((303  maarkrkks)s)

10a
100

)4040((llkw kwwkXXF [1]

100
)40(lkmg [1]
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10c
Elastic potential energy = 675.0)

100
4070(15

2
1

2
1 22kX J (2 or 3 s.f)

Working 
[1]

Ans [1]

10di The gravitational potential energy of the mass at its point of release will be 
converted to the kinetic energy of the mass itself and the elastic potential 
energy stored in the spring. [1]

As the mass reaches its lowest position, all of its gravitational potential energy
will be converted to the elastic potential energy stored in the spring. [1]

[2]

10dii
Change in GPE = 90.0

100
3010

1000
300mgh J [1]

KE = GPE – EPE 

675.090.0
2
1 2mv

2.1
1000300
225.02v m s-1 (2 or 3 s.f) [2]

Working 
[2] 

Ans [1]

Total [11]

11ai When R = 4.0 PR = 9.0 W [1]

5.1
0.4
0.92

R
P

IRIP R
R A (Shown) [1]

[2]

11aii 0.60.45.1IRV V (2 or 3 s.f) Working 
[1] 

Ans [1]

11aiii When R PT = 13.5 W

0.9
5.1
5.13

I
P

EEIP T
T V (2 or 3 s.f)

Working 
[1]

Ans [1]

11b The power dissipated in the internal resistance of the battery. [1]

11c
0.2

5.1
0.95.13

22
2

I
PP

rrIPP RT
RT

Working 
[1]

Ans [1]

Total [9]
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0.92
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P

IRIP 22 RPP
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A
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0.9
5.1
5.51313
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W

A

11b The poweer r didisssipated in the internal resistance of the battery.

11c
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rrIPP 22 RT PP PP W

 
1197



7 Created by Mr. Zhuang HY

EITHER 

12a
7.1

8.1
3f Hz (2 or 3 s.f)

Working 
[1] 

Ans [1]

12b 10 mm [1]

12ci A magnetic field is created around the coil as the coil is switched on. [1]

As the copper plate, an electrical conductor, oscillates, it cuts the magnetic 
field of the coil. [1]

According to Faraday’s law of electromagnetic induction, an induced e.m.f 
will be created across the copper plate, thus creating induced eddy in the 
copper plate. [1]

According to Lenz’s law, the induced eddy current will created a magnetic 
field to oppose the change producing itself.[1] 

This will create a resistive force that will dampen the oscillation of the 
copper plate, thereby reducing the amplitude of oscillations. [1]

[5]

12cii As the amplitude decreases, the copper plate will cut the magnetic field of the 
coil at a lower rate. [1]

This will result in a lower resistive force created to dampen the oscillation. [1]

[2]

Total [10]

OR

12b

for each correct ray drawn (dotted or solid where necessary with correct 
arrow), [1] for correct image drawn.

[3]
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According to Faraday’s law of electromagnetic induction, an induuuuceccc d e.m.f 
will be created across the copper plate, thus creating inducedddddd eeeeeeddddddddyyyyy y iniiiii  the 
copper plate. [1]

According to Lenz’s law, the induced eddy current will crcrcrcrcrcreaeaeaeaeaeatetetetetetedddddd a mamamamaaagngngngngngneteteteteteticicicicicic  
field to oppose the change producing itself.[1]

This will create a resistive force that will dampeeeeeennnnnnnnnnnnnn thththhthththththhthhhthththththtththhhthhthhththhthhthhhhhthththththththththththththhhthhthttththhththhththhhthtththhthththttttthtttthttththhhhthhhhthhhthhhhhhhhhhhhhhhhhhhe e eeeeeeeeeeeeeee eeeeeeeeeee eeeeeeeeee eeeee ee eeeee eeeee eeeeeeeeeeeeeeeeeeeee eee eeeeeee eeeeeee ososososososooosososososoosoosososososososososoosoosoosososooososoooososososososoososoosoosososoosososososososoossoosoososoososossssooosoooossosoossssosooososssssossossssosssssssossoossoooo cccccccciccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc lllllaaaaata ion ofofofofofof tttttthehehehehehe 
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12cii As the amplitude decreases, the copper plate will cucucuuuuuuuuuuuuuuuuuuuuuuuutttttt tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt ththththhththththththththhththtththtt e maaaaaagngngngngngneeeeete ic ffffffieieieieeieldldldldldld of the
coil at a lower rate. [1]

This will result in a lower resistive force created too ddampenn ththththththeeeeee oscillation. [1]

Total

OR
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12b Upright, virtual, enlarged

[1] if only 2 is correct

[0] if less than 2 is correct

[2]

12c 1. The size of the image will reduce. [1]

2. The image will be closer to the lens. [1]

[2]

12d
8

8
100.2

5.1
100.3

n
cv

v
cn m s-1 (2 or 3 s.f)

Working 
[1]

Ans [1]

12e They have different frequencies.

OR

They have different wavelengths. 

[1]

Total [10]
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1. Which option, involving multiples and sub-multiples, is the correct representation of 1 m?

A 1 Gm = 1 x 106 m 
B 1 km = 1 x 106 cm
C 1 μm = 1 x 10-6 cm
D -6 mm

2. The speed of sound v in a gas is related to the pressure P of the gas by the expression

v = ( ), where k is a constant.

Which variables should be plotted in order to produce a straight-line graph with the slope
equal to k?

A v2 against P2

B v2 against P
C v against P
D v against P

3. Which displacement-time graph best represents the motion of an falling object with constant
acceleration of which eventually reduces until it begins to travel at constant terminal velocity?
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4. A boat is moving in the direction shown with a speed of 5 ms 1 as measured by Nico who is 
at rest on the beach. Aziz walks along the deck of the boat in the direction shown with a 
speed of 2 ms 1 measured relative to the boat.

If velocity is measured as positive in the direction shown, what is the velocity of Aziz relative 
to Nico?

A - 7 ms 1

B - 3 ms 1

C 3 ms 1

D 7 ms 1 

5. The graph below shows the variation with time t of the displacement s of a car. 
In which time interval is the speed greatest?

positive direction

Nico

Aziz
5 ms-1
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6. A horse pulls a boat along a canal at constant speed in a straight-line as shown below.

The horse exerts a constant force F on the boat. The water exerts a constant drag force L 
and a constant force P on the boat. The directions of F, L and P are as shown. 
Which one of the following best represents a free-body diagram for the boat?

A B

C D 

direction of travel

horse

boat
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7. Water is pumped through a hose-pipe at a rate of 90 kg per minute. It emerges from the hose-
pipe horizontally with a speed of 20 ms–1. 
Which force is required from a person holding the hose-pipe to prevent it moving backwards?

A 30 N
B 270 N 
C 1800 N
D 10 800 N

8. Two blocks of metals X and Y hang from spring balances, as shown in the diagrams.

What do the diagrams show about X and Y? 
 
A They have the same mass and the same volume but different weights.
B They have the same mass and the same weight but different volumes.
C They have the same mass, the same volume and the same weight.
D They have the same weight and the same volume but different masses.
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9. The weight of an object is found using the balance shown in the diagram. The object is put 
on the left-hand pan and various weights are put on the right-hand pan.

These are the results.

weights in the right-hand pan effect
0.1 N, 0.1 N, 0.05 N, 0.02 N balance tips down slightly on the left-hand side

0.2 N, 0.1 N, 0.01 N balance tips down slightly on the right-hand side

What is the best estimate of the weight of the object?
 

A 0.27 N
B 0.29 N
C 0.31 N
D 0.58 N

10. The diagram shows an unbalanced rod. Two loads X and Y can be moved along the rod.
The rod turns in a clockwise direction as shown.

Which action could make the rod balance?

A moving X to the left
B moving X to the right
C moving Y to the right
D moving the pivot to the left

weightsobject

movement 
of rod

movement 
of rod

pivot

X Y
rod
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11. A U-tube closed at one end contains mercury. Air at a pressure of 5.0 104 Pa is trapped at 
the closed end. The other end is open to the atmosphere and is fitted with a piston of mass 
5.0 kg and cross-sectional area 5.0 10–4 m2. 

The density of mercury is 13 600 kgm–3 and atmospheric pressure is 1.01 105 Pa. 
What is the height h of the mercury column? 

 
A 37 cm
B 44 cm
C 74 cm
D 110 cm

12. Two stones, X and Y, of different mass are dropped from the top of a cliff. Stone Y is dropped 
a short time after stone X. Air resistance is negligible. 
Which statement correctly describes how the distance between the stones would change? 

A decrease if the mass of Y is greater than the mass of X
B increase if the mass of X is greater than the mass of Y
C decrease whether the mass of X is greater or less than the mass of Y
D increase whether the mass of X is greater or less than the mass of Y

mercury

trapped air at a pressure 
of 5.0 104 Pa

area
5.0 10-4 m2

piston of mass
5.0 kg
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13. The variation with time of the vertical speed of a ball falling in air is shown below.  

During the time from 0 to T, the ball gains kinetic energy and loses gravitational potential 
p. Which of the following statements is true? 

A
B        
C 
D 

14. The diagram below represents energy transfers in an engine. 

   

Which expression gives the efficiency of the engine?

A EW  EIN

B EW  EOUT

C EOUT  EIN

D EOUT  EW

input 
energy

useful output
energy

EIN EOUT

wasted energy
EW

energy

speed

timeT

0

0
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15. Air in a sealed syringe is slowly compressed by moving the piston. The temperature of the 
air stays the same.

Which statement about the air is correct?

A The pressure of the air decreases because its molecules now travel more slowly.
B The pressure of the air decreases because the area of the syringe walls is now smaller.
C The pressure of the air increases because its molecules now hit the syringe walls more 

frequently.
D The pressure of the air increases because its molecules now travel more quickly.

16. A cupboard is placed in front of a heater. Air can move through a gap under the cupboard.

Which option correctly describes the temperature, and the direction of movement of the air in 
the gap?

air temperature air direction
A cool away from heater

B cool toward the heater

C warm away from heater

D warm toward the heater

air

syringe piston

wall

heater cupboard

floor

air moves through gap
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17. Which quantity gives the thermal capacity of a solid object?

A the energy lost by radiation from the object in 1.0 s
B the energy needed to melt the object
C the energy needed to raise the temperature of the object by 1.0 °C
D the total amount of thermal energy in the object

18. A temperature scale is to be constructed using the property X of a substance. 
Which of the following must be a characteristic of the property X? 

A The value of the property must be zero at 0K. 
B The property must increase with increase of temperature.
C The property must have a different value at each temperature to be measured. 
D The value of the property must vary linearly with the temperature measured in Kelvin.

19. Two ideal gases X and Y, are contained in a cylinder at constant temperature. The mass of 
the atoms of X is m and of Y is 4m. 
Which one of the following is the correct value of the ratio of             ? 

A 1 
B 2 
C 4 
D 16

20. Which of the following correctly shows the changes, if any, in the potential energy and in the 
kinetic energy of the molecules of a solid as it melts?

Potential Energy Chemical Energy
A decrease increase

B increase stay the same

C stay the same decrease

D stay the same stay the same
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21. A substance is heated at a constant rate. The sketch graph shows the variation with time t of 

In which region or regions of the graph must there be more than one state of the substance 
present? 

A WX and YZ
B WX only
C WX, XY and YZ
D XY only

22. The specific heat capacity c of a solid block of mass m is determined by heating the block 
and measuring its temperature. The graph below shows the variation of the temperature T of 
the block with the thermal energy Q transferred to the block.

What does the gradient of the line represent?

A

B

C mc

D 

X Y

Z

W
t

T

Q0
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23. As part of an experiment to determine the latent heat of vaporisation of water, a student boils 
some water in a beaker using an electric heater as shown below.

The student notes two sources of error. 

Error 1: thermal energy is lost from the sides of the beaker 
Error 2: as the water is boiling, water splashes out of the beaker 

Which of the following gives the correct effects of these two errors on the calculated value for 
the specific latent heat?

Error 1 Error 2
A increase decrease

B increase stay the same

C decrease increase

D decrease stay the same

beaker

water
heater
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24. A source produces water waves of frequency 10 Hz. The graph shows the variation with 
horizontal position of the vertical displacement of the surface of water at one instant in time.

What is the speed of the water waves?

A 0.20 cms 1

B 4.0 cms 1

C 10 cms 1

D 20 cms 1 

25. Diagram 1 below shows the displacement of part of a medium through which a wave is 
travelling at time t = 0. Diagram 2 shows the displacement at a later time t = 4.0 s in which 
the wave has moved forward 10 cm. In this time, the point P on the wave has moved from a 
crest through zero displacement to a trough. 

What is the wavelength of the wave? 

A 5.0 cm
B 10 cm
C 20 cm
D 40 cm

vertical displacement/ cm

horizontal displacement/ cm

Diagram 1 Diagram 2
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26. A wave travels from one medium to another. 
Which of the following is true about its frequency and wavelength?

Frequency Wavelength
A no change no change

B change no change

C no change change

D change change

27. A scientist tries to direct a ray of light in a glass block so that no light escapes from the top of 
the block.

However, some light does escape.
The scientist changes angle X and stops the light escaping from the top. Which option 
correctly describes the change to angle X and the name of the effect produced?

change to angle X name of effect produced
A decrease total internal reflection

B decrease total internal refraction

C increase total internal reflection

D increase total internal refraction

top of glass 
block

glass block

ray of light

light escaping from 
top of glass block
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28. A sound wave is displayed on the screen of a cathode-ray oscilloscope, as shown. 

The time-base setting is 0.50 ms per division.
What is the frequency of the sound wave?

A 250 Hz
B 500 Hz 
C 670 Hz
D 1300 Hz

29. The diagram below shows a charged rod R suspended by insulating strings. When a 
stationary rod S is placed nearby, rod R is attracted towards it.

Consider the following statements regarding the possible nature of the rod S.

I. Rod S is charged
II. Rod S is an uncharged insulator.
III. Rod S is an uncharged conductor.

Which statement(s) can explain the attraction of rod R to rod S?

A I only
B II only
C III only
D I and III only

rod R rod S

insulated stand
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30. In the circuit shown below, the cell has negligible internal resistance.

Which of the following equations is correct?

A I1 = 2I2
B I1 = 2I3
C I2 = 2I3
D I3 = 2I1

31. In the circuits below, the cells each have the same e.m.f. and zero internal resistance. All the 
resistors have the same resistance. 

Which of the following gives the current through the cells in order of increasing magnitude?

lowest current highest current
A X Y Z 

B Z X Y

C Y Z X

D Y X Z 

circuit X circuit Y circuit Z
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32. Four lamps are each labelled 240 V.
 
In which circuit do all four lamps have normal brightness? 
 

A B

C D 

 
 

33. The diagram shows a potential divider connected to two voltmeters P and Q.

The resistance of the variable resistor is decreased.
Which option shows what happens to the reading on each voltmeter?

reading on Voltmeter P reading on Voltmeter Q
A decreases decreases

B decreases increases

C increases decreases

D increases increases

voltmeter P

voltmeter Q
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34. In the circuit shown, only one of the fuses has blown, but none of the lamps is lit.
Which fuse has blown?

35. In the two circuits X and Y below, each cell has an e.m.f. E and negligible internal resistance. 
Each resistor has a resistance R. 

The power dissipated in circuit X is P. 
What is the best estimate for the power dissipated in circuit Y?A  
B 

C 2P

D 4P

power 
supply

circuit X circuit Y
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36. The diagram shows the magnetic field around two bar magnets.

Which diagram shows the poles of the magnets?

A

B

C 

D 
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37. A current-carrying solenoid is placed with its axis pointing east-west as shown below. A small 
compass is situated near one end of the solenoid. 

The axis of the needle of the compass is approximately 45o to the axis of the solenoid. The 
current in the solenoid is then doubled. 

Which of the following diagrams best shows the new position of the compass needle?

A B

C D 

38. The currents in two parallel wires are I and I in the directions shown in the diagram below.

The magnetic force on wire 2 due to the current in wire 1 is F.  
What is the magnitude of the force on wire 1 due to the current in wire 2? 

A

B

C F 

D 3F

axis of

solenoid

wire 1 wire 2

I 3I

W EW E

W E W E
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39. An electron is travelling in the direction shown and enters a region of uniform magnetic field. 

What is the direction of the force acting on the electron after it enters the region of magnetic 
field?

A into the plane of the paper 
B out of the plane of the paper 
C towards the top of the page
D towards the bottom of the page

40. A magnet is suspended from a spring so that it can move freely inside a stationary coil. The 
coil is connected to a sensitive centre-zero galvanometer.

The magnet repeatedly moves slowly up and down. 
What does the galvanometer show? 

A a constantly changing reading
B a steady reading to the left
C a steady reading to the right
D a steady reading of zero

END OF PAPER 

direction of travel of 
the electron direction of 

magnetic field
region of uniform 

magnetic field
e-

moving magnet

spring

stationary coil

centre-zero 
galvanometer
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Section A
Answer all the questions in this section.

The total mark for this section is 50.

1. The following data is collected in a kinematics experiment using a toy car.

t/s 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

v/(ms-1) 0.35 0.46 0.59 0.70 0.83 0.94 1.10 1.18

a. Plot the graph of v vs. t with the data and extend your line back to t = 0.
[2]
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b. What is the displacement of the toy car from t = 0 to t = 0.90 s?
[2]

c. What does the y-intercept of the graph represent?
[1]

2. A 4.0 m long uniform pole with a mass of 15 kg is pivoted at one end and held in position by a 
horizontal cable at the other end. A 25 kg mass is suspended from the end of the pole as 
shown in the figure below.

a. Calculate the weight of the uniform pole.
[1] 

b. Mark out clearly, on the figure, the position where all the weight of the pole seems to be 
acting.

[1]

c. Determine the tension in the horizontal cable.
[2] 
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3. A 6.0 N weight is attached to a light string which is then tied to the midpoint of a second string 
of length 0.8 m.   This string is suspended from two fixed points which are on the same 
horizontal line 0.60 m apart.  The arrangement is shown below:   

What is the tension in each string?
[3] 

6 N

0.4 m
0.4 m

0.6 m

40O
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4. A container of mass 2000 kg is hoisted by an electrically operated crane as shown in Figure 
1, in order for it to be loaded onto a ship. Initially the container is accelerated upwards briefly, 
after which it is hoisted at a constant speed.

Physical System Free Body Diagram Free Body Diagram

accelerating upwards moving upwards at constant 
speed

Figure 1 Figure 2 Figure 3

a. On Figures 2 and 3 above, draw free-body force diagrams showing and labelling the 
forces acting on the container during the stages of acceleration and constant velocity. Use 
longer vectors for greater forces. 

[2] 

b. The safety limit for the tension in the cable is 25000 N. 
Determine the maximum permissible upward acceleration of the container if the limit is 
not to be exceeded.

[2]

c. After the initial acceleration, the crane continues hoisting the container at a constant 
upward speed of 0.5 ms 1. 

i. Calculate the power output of the crane during this stage.
[2]

ii. The crane’s electric motor operates at 400 V. 
Assuming no power losses, calculate the current drawn by the motor during hoisting.

[2]
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iii. Eventually the container reaches a height sufficient for loading onto the ship. 
To what energy has the electrical energy supplied to the motor be converted into?

[1]

5a. On a hot day, a child drinks all the water in a plastic bottle. She then screws the cap back 
tightly on the bottle, so that the bottle contains only air.

She throws the bottle into a waste basket, where the sun shines on it. After a while in the 
sun’s rays, the air in the bottle is much hotter than before.

i. State and explain what has happened to the pressure of the air in the bottle.
[1] 

ii. In terms of the behaviour of the air molecules, explain your answer to (a)(i).
[1]
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b. A broken glass bottle containing a small quantity of water was found in the waste basket,
as shown in the figure below.

As the sun shines on it, the volume of water slowly decreases.

i. State the name of the process causing this decrease.
[1]

ii. In terms of the effect of the sun’s rays on the water molecules, explain your answer
to (b)(i).

[1]
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6. 15 0C is mixed with 10 kg of water at 30 0C.

a. Determine the final temperature of the mixture after equilibrium is reached. Energy losses 
to the environment are negligible. You may make use of the data provided below.

[3] 
Data:
Specific heat capacity of ice: 2.1 103 J kg 1 0C
Specific heat capacity of water: 4.2 103 J kg 1 0C
Specific latent heat of melting of ice: 3.4 105 kg 1 0C

b. During the process when the ice is melting, it absorbs energy but its temperature does not 
increase. Explain, from the molecular point of view, how this can be possible.

[2]

c. Using the principle of conservation of energy, state the energy conversion that has taken 
place.

[1]
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7. An inventor is trying to make a device to enable him to see objects behind him. He cuts a
square box in half diagonally and sticks two plane mirrors on the inside of the box.
A side view of the arrangement is shown in the figure below. 

A second figure below shows the arrangement that is drawn with a larger view. Two parallel 
rays from two different points on a distant object behind the man are drawn in the figure below.

a. Continue the two rays to show how the rays of light will enter the eyes of the inventor. 
[2] 

b. What can be said about the image seen by the inventor?
[1]
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8. A hammer is used to strike one end of a 900 m long hollow metal pipe. A data logger connected 
with a sensitive sound detector at the other end registers two sounds at an interval of 2.3 s 
between them. (Take speed of sound in air = 330 ms-1)

a. Explain why there are two sounds registered at an interval of 2.3 s apart.
[1]

b. Calculate the time taken for sound to travel 900 m in air.   
[1]

c. Calculate the speed of sound in the metal pipe.     
[2] 

d. The hammer is then used to hit the pipe again. The figure below shows the waveform that 
is registered by the data logger. The waveform represents the sound in the metal pipe.

 

 
On the figure above, draw a new waveform to represent the new sound wave that is 
formed when the hammer is now hitting the pipe with more force.         

[2]
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9. Two electrostatic charging processes are illustrated below.

a. A rubber rod R is originally uncharged. When rubbed with fur, the rod becomes positively 
charged. 
Explain briefly how the net positive charge arises on the rod.

[2]

b. A positively charged rubber rod is used to charge a metal rod by electrostatic induction. 
The diagrams below show the steps in the process. 
For each step, draw the charge distribution in the metal rod.

i. The charged rubber rod is 
brought close to the metal rod.

[1]

ii. The metal rod is connected to 
earth.

[1]

iii. The earth connection is 
removed.

[1]

iv. The rubber rod is removed.

[1]
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10. The variation with potential difference (p.d.) V of current I for a semiconductor diode is shown 
in the figure below.

a. Use the figure provided to describe the variation of the resistance of the diode between
V = - 0.5 V and V = 0.8 V.

[2]

b. On the figure below, sketch the variation with p.d. V of current I for a filament lamp. 
Numerical values are not required.

[1]

c. What is the name given to such an electrical conductor as described in (b)? 
[1]
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Section B
Answer all the questions in this section in the spaces provided.

Question 13 is in the form either/or 
and only one of the alternatives should be attempted.

The total mark for this section is 30.

11. A stone is projected almost vertically upwards at 20 ms 1 from the edge of a cliff as shown. It
finally lands on the ground at the base of the cliff. The sequence diagram below shows the 
position of the stone at one-second intervals. Image 0 is just after projection, and Image 5 is 
just before landing. Gravitational acceleration is taken as 10 ms 2 and air resistance is ignored.

a. State whether the acceleration of the stone is upward, downward or zero in each of the 
following cases:

i. when the stone is on its way up,  _____________________ [1]

ii. when the stone is on its way down, _____________________ [1]

iii. when the stone is at the top of its path.   _____________________ [1]

b. Next to each of the six images, draw in a vector to represent the instantaneous velocity at 
that stage of the motion. The vector at image 0 has been drawn in for you. Show clearly 
the direction and relative lengths of the vectors, and label them with their magnitudes in 
ms 1. 

[3]

t = 2 sec

t = 3 sect = 1 sec

t = 4 sec

t = 5 sec

20 ms 1

0

1

2

3

4

5
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c. In the grid below, draw a velocity–time graph to represent the motion of the stone. On the 
graph label the stages representing upward motion and downward motion, and label the 
topmost point of the motion.

[1]

d. What does the gradient of the graph represent? 
[1]

e. Determine the height of the cliff. 
[2]

v/ (ms-1) t/ s

- 30

30

20 

10 

0 

- 10 

- 20 

1 2 3 4 5 6 
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12. resistor in the circuit shown below dissipates 45 J of heat energy in 5.0 s.

a. Calculate the 
[2]

b.
[3]
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c. Calculate the total resistance of the circuit.
[2]

d. Determine the value of the resistor R.
[3] 
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Either

13. A Maglev or magnetically levitated train, shown in the figure below, uses magnetism to hover 
above the ground thus allowing it to travel faster than a regular train.  

Maglev train uses superconducting electromagnets which are cooled to extremely cold 
temperature so they can conduct electricity with zero resistance. The magnets are placed at 
the bottom of the train.  As the train moves, current is induced in the wire coils placed in the 
guideway or train tracks. The magnetic force between the magnets and the induced currents 
lifts the train. A medium-sized MagLev has a mass of 30 000 kg.  With an energy consumption 
of 1.7 kW per tonne, the train is able to travel at 500 km/h.

a. Using the principles of electromagnetic induction, explain how the magnetic force between 
the magnets and the induced currents can be used to lift the train.

[2]

b. Convert 500 km/h to m/s.         
[1]

KiasuExamPaper.com

 
1237



19

c. Suggest a reason why MagLev is able to travel at such a speed.     
[1]

d. The distance from Pudong Airport in Shanghai to Shanghai city is 30 km.  What is the 
energy consumption, in joules, of a medium-sized MagLev travelling from the airport to 
the city in a single-trip if it travels at 500 km/h throughout the journey?  

[3]

e. A similar levitation system, which is shown in the figure below, has are two horizontal 
wires A and B of the same length.  Wire A is rigidly fixed a distance 5 mm vertically above 
wire B.  Wire B lies on a surface with light flexible connecting wires attached to it.

        
A fixed current flows in wire A.  The current in wire B is gradually increased until B just 
starts to lift off the surface.
i. Explain why wire B lift off the surface as current in the wire is gradually increased.

[2]

ii. For wire B to experience a lift, in which direction should the currents in A and B be 
flowing?

[1] 

Wire A

Wire B

rigidly fixed

lying on surface
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Or

13. A student is given 3 transformers labeled A, B and C. 

The primary coil of each transformer has 250 turns of copper wire. The student is asked to 
investigate the relationship between the primary voltage V1 and secondary voltage V2 of each 
transformer. 

The student applies various input voltages V1 to the primary coil and measures the output 
voltages V2 from the secondary coil of each transformer. 

The results of his investigations are shown in the graph below. 

a. Based on the graph shown, 

i. state the relationship between V2 and V1. 
[1] 

  
ii. indicate with a tick, the type of transformer for each case in the table below.

[1] 

Transformer Step-Up Transformer Step-Down Transformer

A

B

C 

0

5

10

15

20

25

30

0 2 4 6 8 10 12

Se
co

nd
ar

y V
ol

ta
ge

/ V

Primary Voltage/ V

A

B

C
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iii. Assuming that all the transformers are 100% efficient, fill in the missing results in the 
table below.

[3]

Transformer
Primary 
voltage, 

V1/V
Secondary 

voltage, V2/V
Number of 

primary turns
Number of 

secondary turns

A 12 250

B 6 250

C 4 250

b. Explain the working principle of a transformer.
[2]
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c. The efficiency of transformer A is given as:

   Efficiency = 0.39 m x 100%    

where m = gradient of graph A.

Calculate the efficiency of transformer A.       
[2]

d. Suggest a reason why the efficiency of a transformer is less than 100%.   
[1]

END OF PAPER
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Paper 1

1 D 11 D 21 D 31 C 

2 B 12 D 22 D 32 C 

3 D 13 B 23 A 33 B 

4 C 14 C 24 D 34 A 

5 A 15 C 25 C 35 C 

6 B 16 B 26 C 36 C 

7 A 17 C 27 C 37 A 

8 B 18 D 28 C 38 D 

9 B 19 C 29 D 39 B 

10 A 20 B 30 C 40 A 
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Section A
Answer all the questions in this section.

The total mark for this section is 50.

1. The following data is collected in a kinematics experiment using a toy car.

t/s 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

v/(ms-1) 0.35 0.46 0.59 0.70 0.83 0.94 1.10 1.18

a. Plot the graph of on v vs. t with the data and extend your line back to t = 0.
[2]

All points correctly plotted A1 

Line of Best Fit extended to vertical axis A1 

b. What is the displacement of the toy car from t = 0 to t = 0.90 s?
[2]

c. What does the y-intercept of the graph represent?
[1]

Instantaneous speed of the toy car at the start of experiment. A1 

y = 0.1213x + 0.2229

0

0.2

0.4

0.6

0.8

1

1.2

1.4

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
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Line of Best Fit extended to vertical axis A111111 

b. What is the displacement of the toy car from t = 0 to t = 0.90 s?

y = 0.12131313131313133x xxxxxx ++++ +++ 0.2229

0

0.2

0.0...0..00.44444444444

0.6

0.8

1

1.2

1.4

0.2 0.0.0.00.0.0.0.000.33333333333 0.4 0.5 0.6 0.7 0.8 0.9
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2. A 4.0 m long uniform pole with a mass of 15 kg is pivoted at one end and held in position by a 
horizontal cable at the other end. A 25 kg mass is suspended from the end of the pole as 
shown in the figure below.

a. Calculate the weight of the uniform pole.
[1] 

W = mg

W = 15 x 10

W = 150 N A1 

b. Mark out clearly, on the figure, the position where all the weight of the pole seem to be 
acting.

[1]

c. Determine the tension in the horizontal cable.
[2] 

Using Principle of Moments

T x 4 cos 400 = 250 x 4 sin 400 + 150 x 2 sin 400 A1 

T = 272 N A1 
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W = 15 x 10
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3. A 6.0 N weight is attached to a light string which is then tied to the midpoint of a second string 
of length 0.8 m.   This string is suspended from two fixed points which are on the same 
horizontal line 0.60 m apart.  The arrangement is shown below:   

What is the tension in each string?
[3]

6 N6

0.4 m
0.4 m

0.6 m
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4. A container of mass 2000 kg is hoisted by an electrically operated crane as shown in Figure 
1, In order to be loaded onto a ship. Initially the container is accelerated upwards briefly, after 
which it is hoisted at a constant speed.

Physical System Free Body Diagram Free Body Diagram

accelerating upwards moving upwards at constant 
speed

Figure 1 Figure 2 Figure 3
a. On Figures 2 and 3 above, draw free-body force diagrams showing and labelling the 

forces acting on the container during the acceleration and constant velocity stages. Use 
longer vectors for greater forces. 

[2] 

b. The safety limit for the tension in the cable is 25000 N. Determine the maximum 
permissible upward acceleration of the container if the limit is not to be exceeded.

[2]
F = ma

25 000 – 20 000 = 2 000 x a A1 

a = 2.5 ms-2 A1 

c. After the initial acceleration, the crane continues hoisting the container at a constant 
upward speed of 0.5 ms 1. 

i. Calculate the power output of the crane during this stage.
[2]

Power = Work ÷Time =  F x velocity

P = F x v A1 

P = 12 500 w A1 

ii. The crane’s electric motor operates at 400 V. Assuming no power losses, calculate 
the current drawn by the motor during hoisting.

[2]
P = IV

12 500 = I x 400 A1 

I = 31.25 A A1 

KiasuExamPaper.com

accelerating upwards moovivingng uupwpwards at const
sps eeeedd
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longer vectors for greater forces. 

b. The safety limit for the tension in the cable isi  25000 NN. DeD termine the maxi
permissible upward acceleration of the container if ththe e limit is nnoot to be exceeded.

F = ma

25 000 – 20 000 = 2 000 x a A1 

a a = 2.5 ms-2 A1 

c. After the initiaal l acacceleeraratitionon,, ththee crane continues hoisting the container at a con
upward speed of 0..55 msms 11..

i. Calcullatate e ththee popower output of the crane during this stage.

Power = Work ÷Time =  F x velocity
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iii. Eventually the container reaches a height sufficient for loading onto the ship. To what 
energy has the electrical energy supplied to the motor be converted into?

[1]
Electrical Energy to Gravitation Potential Energy A1 

5.  
a. On a hot day, a child drinks all the water in a plastic bottle. She then screws the cap back 

tightly on the bottle, so that the bottle contains only air.

She throws the bottle into a waste basket, where the Sun shines on it. After a while in the 
Sun’s rays, the air in the bottle is much hotter than before.

i. State and explain what has happened to the pressure of the air in the bottle.
[1] 

The direct sun light will case the temperature of air to increase A1/2

When temperature increases, the pressure will increase A1/2

ii. In terms of the behaviour of the air molecules, explain your answer to (a)(i).
[1]

When the temperature of the air is increased, it will case the air 
particles to move faster.
The particles will now hit against the side wall with a greater 
impact force.

A1/2

The frequency of collision with the side wall will also be 
increased.

A1/2

Since Pressure is the force acting per unit area, the pressure 
will increased as a result.
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b. A broken glass bottle containing a small quantity of water was found in the waste basket,
as shown in the figure below.

As the Sun shines on it, the volume of water slowly decreases.

i. State the name of the process causing this decrease.
[1]

evaporation A1 
ii. In terms of the effect of the Sun’s rays on the water molecules, explain your answer

to (b)(i).
[1]

When the water molecules at the surface of the water gain 
sufficient amount of kinetic energy, A1/2

They will be able to break the intermolecular forces and 
escape into the surrounding as air particles. A1/2

6. 15 0C is mixed with 10 kg of water at 30 0C.

a. Determine the final temperature of the mixture after equilibrium is reached. Energy losses 
to the environment are negligible. You may make use of the data provided below.

[3] 
Data:
Specific heat capacity of ice: 2.1 103 J kg 1 0C
Specific heat capacity of water: 4.2 103 J kg 1 0C
Specific latent heat of melting of ice: 3.4 105 kg 1 0C

Heat gained by ice + Heat gained during melting + Heat gained by melted ice = 
Heat lost by water A1 

2 x 2.1 103 x (15) + 2 x 3.4 105 + 2 x 4.2 103 x (T) = 10 x 4.2 103 x (30 – T) A1 

T = 10.3 0C A1 

b. In the stage of the process while the ice is melting, it absorbs energy but its temperature 
does not increase. Explain, from the molecular point of view, how this can be possible.

[2]
During melting, the thermal energy is used to modify the 
molecular forces such that the particles can slides across each 
other instead if vibrating about their mean positions.  

A1 

The kinetic energy of the particles remain unchanged and thus 
the temperature is constant during melting. A1 

c. Using the principle of conservation of energy, state the energy conversion that has taken 
place.

[1]
Thermal energy is converted to Internal Energy of the particles A1 
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7. An inventor is trying to make a device to enable him to see objects behind him. He cuts a
square box in half diagonally and sticks two plane mirrors on the inside of the box.

A side view of the arrangement is shown in the figure above. 

A second figure below shows the arrangement that is drawn with a larger view. Two parallel 
rays from two different points on a distant object behind the man are drawn in the figure

a. Continue the two rays to show how the rays of light will enter the eyes of the inventor. 
[2] 

b. What can be said about the image seen by the inventor?
[1]

The image will be inverted A1 

KiasuExamPaper.com
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8. A hammer is used to strike one end of a 900 m long hollow metal pipe. A data logger connected 
with a sensitive sound detector at the other end registers two sounds at an interval of 2.3 s 
between them. (Take speed of sound in air = 330 ms-1)

a. Explain why there are two sounds registered at an interval of 2.3 s apart? 
[1]

One sound is from travelling through the air. A1/2

The second sound is from travelling through the metal pipe. A1/2

b. Calculate the time taken for sound to travel 900 m in air.   
[1]

t = Distance ÷ Speed = 900 / 330 
t = 900 / 330
t = 2.73 s. A1

c. Calculate the speed of sound in the metal pipe.     
[2]

Time taken = 2.73 – 2.3 
Time taken = 0.43 s A1
Speed = 900 / 0.43
Speed = 2093 m/s A1 

d. The hammer is then used to hit the pipe again. Figure 6.1 shows the waveform that is 
registered by the data logger. The waveform represents the sound in the metal pipe.

 

 
On the figure above, draw a new waveform to represent the new sound wave that is 
formed when the hammer is now hitting the pipe with more force.         

[2]

Larger amplitude A1 

Same frequency A1
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9. Two electrostatic charging processes are illustrated below.

a. A rubber rod R is originally uncharged. When rubbed with fur, the rod becomes positively 
charged. Explain briefly how the net positive charge arises on the rod.

[2]
The rod was initially uncharged (same number of positive and 
negative charges) A1/2

The electrons from the rod will move over to the fur upon 
rubbing.  A1 

There is a net positive charge left on the rod as a result of the 
movement of electrons. A1/2

b. We now wish to use the positively charged rubber rod to charge a metal rod by 
electrostatic induction. The diagrams below show the steps in the process. For each step, 
draw the charge distribution in the metal rod.

i. The charged rubber rod is 
brought close to the metal rod.

[1]

ii. The metal rod is connected to 
earth.

[1]

iii. The earth connection is 
removed.

[1]

iv. The rubber rod is removed.

[1]
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10. The variation with potential difference (p.d.) V of current I for a semiconductor diode is shown 
in the figure below.

a. Use the figure provided to describe the variation of the resistance of the diode between
V = - 0.5 V and V = 0.8 V.

[2]
From -0.5 V to 0.4 V, the resistance of the diode is very high 
and no current can flow.  A1 

From V = 0.4 V onwards, the resistance of the diode decreases 
significantly and large amount of current can now flow. A1 

b. On the figure below, sketch the variation with p.d. V of current I for a filament lamp. 
Numerical values are not required.

[1]

c. What is the name given to such an electrical conductor as described in (b)?
[1]

Non Ohmic Conductor  A1 
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a. Use the figure provided to describe the variatiooooonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ofofffofoofooofofofofofofooffofofofofofofofofofofofofofofoofofoofofofoofofofofofofoffofoffofoofofoffoffoffffofofofofoofoffofofoofoofofoofofofofooofofofofofofofoofoofoofooofooooofofoooffofoffffffffffffffffffofffff ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt eheheeeheheheheheheheeheeheheheheeehehehhehehehehehehehehhehehehhehehehheheheeheheheehheheeeheheheheheeheeehehehehehehheheheheheheheeeeeehehehehhehehehhhehhhehhhhhhhhhhehhheeeeeeeeehehehheeeeeeeeeeeeheheeeeeeeheeeeeehee rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreeeeeseseeseseseseseseseseseeseseseseeseseseeseeeseseseeseeeeeeeeeseseesseseeeeeeeeeseeeeeeeeeeseesesee iiiiiiisisiiiiiiiiiiii tatatatancncncnce fof tttthehehehe ddddiode betw
V = - 0.5 V and V = 0.8 V.

From -0.5 V to 0.4 V, the resistance of the diode iss vvere y highh 
and no current can flow.  A1 

From V = 0.4 V onwards, the reesis stanancece of ththe e didiodode e ded creases 
significantly ana d large amount oof f cucurrrrent cacan n nonow w flflow. A1 

b. On the figure below, sketch thehe vvarariaiatitionon wwitithh p.d. V of current I for a filament l
Numerical values are not requirreded.
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Section B
Answer all the questions in this section in the spaces provided.

Question 11 is in the form either/or 
and only one of the alternatives should be attempted.

The total mark for this section is 30.

11. A stone is projected almost vertically upwards at 20 ms 1 from the edge of a cliff as shown. It
finally lands on the ground at the base of the cliff. The sequence diagram below shows the 
position of the stone at one-second intervals. Image 0 is just after projection, and Image 5 is 
just before landing. Gravitational acceleration is taken as 10 ms 2 and air resistance is ignored.

a. State whether the stone’s acceleration is upward, downward or zero in each of the 
following cases:

i. when the stone is on its way up 
[1]

downwards  A1 

ii. when the stone is on its way down 
[1]

downwards  A1 

iii. when the stone is at the top of its path 
[1]

downwards  A1 

KiasuExamPaper.com

a. State whetheher r ththe e sts one’s acceleration is upward, downward or zero in each o
following casees:s:

i. when the stone is on its way up
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b. Next to each of the six images draw in a vector to represent the instantaneous velocity at 
that stage of the motion. The vector at image 0 has been drawn in for you. Show clearly 
the direction and relative lengths of the vectors, and label them with their magnitudes in 
ms 1. 

[3]

c. Draw a velocity–time graph to represent the motion of the stone. On the graph label the
stages representing upwards motion and downwards motion, and label the topmost point
of the motion.

[1]

d. What does the gradient of the graph represent? 
[1]

aceleration  A1 

e. Determine the height of the cliff. 
[2]

Height = Area under graph  
Height = ½ x 3 x 30 – ½ x 2 x 20 A1
Height = 25 m A1

KiasuExamPaper.com

d What does the gradient of the graph represent?
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12. resistor in the circuit shown below dissipates 45 J of heat energy in 5.0 s.

a.
[2]

Power = V2 ÷ R   
45 ÷ 5 = V2 ÷ 8   A1
V = 8.49 V A1

b. C
[3]

EMF = V1 + V2   
20 = 8.485 + V2
V2 = 11.51 V A1

V = IR   
11.51 = I x 5 A1
I = 2.30 A A1

c. Calculate the total resistance of the circuit.
[2]

EMF = IR   
20 = 2.302 x R   A1

A1

d. Determine the value of the resistor R.
[3] 

Total R = R1 + R2   
8.688 = 5 + R2   
R2 = 3.688 A1

R2 = (8 x R) ÷ (8 + R)   
3.688 = (8 x R) ÷ (8 + R)   A1
R = 6.84 A1

KiasuExamPaper.com

a.

Power = V2VV ÷ R  
45 ÷ 5 = V2VV ÷ 8  A1A1
V = 8.49 V A1A1

b. C

EMF = V1 + V2  
20 = 8.485 + V2
V2 = 11.51 V A1

V = IR   
11.51 = I x 5 A1
I I = 2.30 A A1

c. Calculate the tototatal resisiststanancece oof f the circuit.

EMF = IRR   
20 = 2.302 xx RR   A1

A1

d D t i th l f th i t R
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Either

13. A Maglev or magnetically levitated train, shown in the figure below, uses magnetism to hover 
above the ground thus allowing it to travel faster than a regular train.  

Maglev train uses superconducting electromagnets which are cooled to extremely cold 
temperature so they can conduct electricity with zero resistance.  
The magnets are placed at the bottom of the train.  As the train moves, current is induced in 
the wire coils placed in the guideway or train tracks.  
The magnetic force between the magnets and the induced currents lifts the train.  
A medium-sized MagLev has a mass of 30000 kg.  With an energy consumption of 1.7 kW per 
tonne, the train is able to travel at 500 km/h.

a. Using the principles of electromagnetic induction, explain how the magnetic force between 
the magnets and the induced currents lifts the train.

[2]
Superconducting electromagnets produces magnetic field 
which changes as the train moves. A1 

This changing the magnetic field links with the coils on tracks 
where there is induced current.  By Lenz law, the direction of 
induced current always opposed the change the produces it, 
so the train and the track repel.

A1 

b. Convert 500 km/h to m/s.         
[1]

500 km/h = 139 m/s A1 

c. Suggest a reason why MagLev can travel at such speed.      
[1]

no friction as train is levitated A1

KiasuExamPaper.com
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temperature so they can conduct electricity with zero resiisttststssttsttstststtstttttstststttttttststsstttttttsttttststttttttttttsttstttttttttttaaaaaaaaananananaaaaaaaaaaaaaaaaaaaaaaa ce.  
The magnets are placed at the bottom of the train.  AsA  the train mmovoves, current is induc
the wire coils placed in the guideway or train tracks. 
The magnetic force between the maggnenetss andn  the indnducuceded currents lifts the train.  
A medium-sized MagLev has a mass ofof 330000000 kkg.g.  WiWithth aan energy consumption of 1.7 kW
tonne, the train is able to travel at 500 0 kmkm/h/h..

a. UsUsing the principlese oof elelectromomagagnenetic induction, explain how the magnetic force betw
the magnets anand thhe e ininducecedd cucurrrrenents lifts the train.

Superconducting elelecectrtromomagagnets produces magnetic field 
which chanangeges s asas tthehe ttrarain moves. A1 

This changngining g ththe mamaggnetic field links with the coils on tracks
where therree isis iindnduuced current.  By Lenz law, the direction of 
induced currenent t always opposed the change the produces it, 
so the train and the track repel.

A1 
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d. The distance from Pudong Airport in Shanghai to Shanghai city is 30 km.  What is the 
energy consumption, in joules, of a medium-sized MagLev travelling from the airport to 
the city in a single-trip if it travels at 500 km/h throughout the journey?  

[3]
Energy consumption for train per sec = 1.7 kW x 30 = 5.1 kW A1
Time of travel = 30 / 500 = 0.06 h = 216 s A1
Total energy consumption = 5100 x 216 = 1101600 J = 1.10 x 106 J A1

e. A similar levitation system, which is shown in the figure below, has are two horizontal 
wires A and B of the same length.  Wire A is rigidly fixed a distance 5 mm vertically above 
wire B.  Wire B lies on a surface with light flexible connecting wires attached to it.

        
A fixed current flows in wire A.  The current in wire B is gradually increased until B just 
starts to lift off the surface.
i. Explain why wire B lift off the surface as current in the wire is gradually increased.

[2]
parallel current-carrying wire exert attractive force between 
them, A1 

As the current increases, the force increases until it is more 
than the weight of the wire A1 

ii. For wire B to experience a lift, in which direction should the currents in A and B be 
flowing?

[1] 
Same direction A1

Wire A

Wire B

rigidly fixed

lying on surface
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starts to lift off the surface.
i. Explain why wire B lift off the surface as current in ttttht e wirererere iiissss gradadadaduauauaually increase

parallel current-carrying wire exert attractive force between 
them, A1 

As the current increases, the force inncrreeases ununtitil l itit iis s more 
than the weight of the wire A1 

ii. For wire B to experience a liliftft, inin wwhihichch ddirirection should the currents in A and 
flowing?

Same directiiono A1

Wire A

Wire B

rigidly fixed

lylyining on surface
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Or

13. A student is given 3 transformers labeled A, B and C. 

The primary coil of each transformer has 250 turns of copper wire. The student is asked to 
investigate the relationship between the primary voltage V1 and secondary voltage V2 of each 
transformer. 

The student applies various input voltages V1 to the primary coil and measures the output 
voltages V2 from the secondary coil of each transformer. 

The results of his investigations are shown in the graph below.

a. Based on the graph shown,

i. state the relationship between V2 and V1. 
[1]

secondary voltage, V2 is directly proportional to the primary 
voltage, V1 A1 

ii. indicate, with a tick, the type of transformer for each case in the table below.
[1] 

Transformer Step-Up Transformer Step-Down Transformer

A

B

C 

0

5

10

15

20

25

30

0 2 4 6 8 10 12
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ar

y V
ol

ta
ge

/ V

Primary Voltage/ V

A

B

C
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iii. Assuming that all the transformers are 100% efficient, fill in the missing results in the
table below.

[3]

Transformer
Primary 
voltage, 

V1/V
Secondary 

voltage, V2/V
Number of 

primary turns
Number of 

secondary turns

A 12 24 250 500

B 6 4.8 250 200

C 8 4 250 125

b. Explain the working principle of a transformer.
[2]

An alternating current supply is provided to the primary coil A1
As the current changes direction, this will change the magnetic 
field. 
According to Faraday’s Law, an induced emf will be created in 
the secondary coil.
The magnetic core will provide the link between the primary 
and the secondary coil

A1 

c. The efficiency of transformer A is given as:

Efficiency = 0.39 m x 100%    

where m = gradient of graph A.

Calculate the efficiency of transformer A.
[2]

m = 20/10 = 2 (derived from graph) A1
Efficiency = 0.39 (2) x 100% = 78% A1

d. Suggest a reason why the efficiency of a transformer is less than 100%.
[1]

Power loss due to heat loss bec of resistance of the coils
OR
Power loss due to leakage of magnetic field lines between the pri and sec coils 
OR
Power loss due to heat loss bec of eddy currents induced in the soft iron core 
OR
Power loss due to hysteresis loss caused by the flipping of magnetic dipoles in 
the iron core due to a.c. (i.e. magnetizing and demagnetizing of the soft iron 
core)

A1 
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C 8 4 250 125

b. Explain the working principle of a transformer.
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the secondary coil.
The magnetic core will provide the link between the primaryyy 
and the secondary coil

A1 

c. The efficiency of transformer A iss ggivvenen as:

Efficiency = 0.39 mm xx 110000%%    

where m = gradieientnt oof f grapph h A.

Calculate the effificiciene cy of trtranansfsforormem r A.

m = 20/10 0 = 222 (d(dereriviveded ffroromm graph) A1
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d. Suggest a reaasosonn why the efficiency of a transformer is less than 100%.

Power loss due to heat loss bec of resistance of the coils
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1 The diagram shows a metal cube being measured by a Vernier caliper.

What is the length of the cube?

A 1.5 mm B 3.8 mm C 4.4 mm D 34.8 mm

2 The figure below shows the displacement-time graph of an object.

What is the velocity of the object at 11 s and the value of b?

velocity/m/s b/m
A -2.5 -5.0

B -5.0 -5.0

C -2.5 -7.5

D -5.0 -7.5

3 A cyclist is travelling at 10 m/s along a level road. The cyclist applies the brakes and comes 
to rest in a time of 5.0 s. The combined mass of the cycle and cyclist is 80 kg.

What is the braking force applied at the brakes?

A 80 N B 160 N C 1600 N D 4000 N

metal cubeube
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4 The figure shows three force vectors.
                                                                      40 N

                                                  30 N
                                                                  10 N

Which of the force vectors would be most likely to represent the resultant force?

                                                 A                                    B

                                                 C                                     D

5 A car of mass 900 kg pulls a caravan of mass 400 kg along a straight, horizontal road with an 
acceleration of 2∙0 m/s2.

Assuming that the frictional forces on the caravan are negligible, the tension in the coupling 
between the car and the caravan is

A 400 N B 500 N C 800 N D 1800 N
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6 Two balances X and Y are used on the Moon to measure the weight and the mass of 
two different loads as shown in the diagrams below. Balance X reads 60 N and balance 
Y needs one piece of 1 kg mass to balance the load. 
                        

       balance X                                                balance Y

                                    

If these measurements were to be repeated on Earth, where the gravitational field 
strength is 6 times more than that on the Moon, what will be the correct readings? 

reading on balance 
X / N

number of 1 kg mass to balance 
the load in balance Y

A 60 one

B 60 six

C 360 one

D 360 six

7 Hye Kyo and Joong Ki were attending a Physics lesson.  They were given two balls made of 
the same material as shown below.

Hye Kyo puts the larger ball in a beaker of water and watches it sink as shown.

Joong Ki removes the larger ball and places the smaller ball in the same glass of water.  
Which diagram shows the correct position of the smaller ball?

                              A                      B                      C                      D

one piece of 
1 kg mass
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8 A cleaner cleans the windows of a building by standing on a uniform platform.  The platform is 
supported by two ropes as shown in the diagram below.  The ropes are of equal distance from 
each ends of the platform. The cleaner who has a weight of 800 N, is 0.50 m from the left rope.  

What is the tension in the left rope? Assume that the platform has negligible mass.

A 100 N B 700 N C 914 N D 6400 N

9 An amateur tightrope walker balances himself by holding a hold pole.  Heavy spheres are 
attached to the ends of the pole.

Which statement explains why the man is able to balance himself on the rope?

The overall centre of gravity of the man and his balancing pole is directly

A below the pivot and therefore the weight will provide a restoring moment.

B on the pivot and therefore the weight will provide a restoring moment.

C above the pivot and therefore the weight will provide a restoring moment.

D above the pivot and therefore the line of action of force will provide a restoring moment.

0.50 m

4.0 m

left rope
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10 Water flows at a rate of 6∙25 × 108 kg per minute over a waterfall.  The height of the waterfall 
is 10.8 m.

The total power delivered by the water in falling through the 10.8 m is

A 1∙13 × 109 W.

B 1∙10 × 1010 W.

C 6.62 × 1011 W.

D 4.05 × 1012 W.

11 A wooden block of mass 10 kg is pulled up a rough inclined plane at a uniform speed by a 
force of 80 N parallel to the plane.  When the distance moved along the plane is 15 m, the 
increase in height is 1.0 m.

What is the frictional force of the inclined plane?

A 73 N B 80 N C 87 N D 1200 N
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12 The diagram shows a man making a bungee jump. He starts from a platform above a river. 
The elastic rope tied to his feet becomes tight when the man reaches point A. The lowest 
point he reaches is B. 

Which statement best describes the conversion of energy of the man when he travels from 
A to B?

A Decrease in kinetic energy of the man is converted to elastic potential energy of the 
rope.

B Decrease in elastic potential energy of rope and gravitational potential energy of man 
is converted to kinetic energy of the man.

C Decrease in gravitational potential energy of man is converted to elastic potential 
energy of rope and kinetic energy of man.

D Decrease in gravitational potential energy and kinetic energy of man is converted to 
elastic potential energy of rope.

13 Water of density 1000 kg/m3 fills up to height h in a container.  There is a hole at the base of 
the container and water starts to flow out from the hole of area 2.0 mm2.  The minimum force 
that the tape must withstand is 0.0040 N.  Atmospheric pressure is 105 Pa.

What is height h?

A 10 cm B 20 cm C 100 cm D 200 cm

h
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14 The volume of a gas is halved at constant temperature.
Which of the following changes is/are correct?

1   The frequency of collision increases.

2   The kinetic energy of the gas molecules increases.

3   The force of each collision increases.

A 1 only

B 2 only

C 1 and 3

D 2 and 3

15 Using the kinetic model of matter, which of the following best describes water at 0 oC that is 
freezing to ice?

intermolecular bonds average motion of water molecules
A forming slowing down

B being overcomed slowing down

C forming no change

D being overcomed no change

16 A jet of steam at 100 0C is directed for a short time on a large block of ice at 0 0C.  Some of 
the steam condenses to form 0.40 kg of water at 100 0C.  

What is the heat given out by the steam that changed to water at 100 0C?

specific latent heat of vaporization of water = 2200 kJ/kg;
specific heat capacity of water = 4.2 kJ/kg K

A 440 kJ B 880 kJ C 1680 kJ D 88000 kJ
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17 An electric heater is used to heat up two blocks, X and Y.  Their temperature – time graphs 
are plotted as shown below.

What is the ratio of heat capacities of X to Y?

A 0.50 B 0.80 C 1.0 D 2.0

18 Sleeping bags are designed to keep the user warm when the surrounding temperature 
decreases. The bags have a fibre filling.

What mode of heat transfer to the surroundings is reduced with the use of the fibre filling 
and what should be the colour inside the bag?

mode of heat transfer colour inside bag
A conduction black

B conduction white

C convection black

D convection white

X

Y

fibre filling
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19 A cup of water, a metal spoon and a piece of cork are placed in the fridge and are in thermal 
equilibrium.  Which of the following objects has the final lowest temperature?

A cup of water

B metal spoon

C piece of cork

D all three items have the same temperature

20 A centimetre scale is fixed next to an unmarked mercury-in-glass thermometer.
The ice point and the steam point are marked.

What is the temperature shown on the thermometer?

A 44 0C B 56 0C C 60 0C D 66 0C

21 A man moves towards a plane mirror with a constant velocity of 20 cm/s. The distance 
between the man and his image in the mirror

A decreases at 20 cm/s

B decreases at 40 cm/s

C increases at 20 cm/s

D increases at 40 cm/s
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22 Two blocks of glass and perspex are known to have the same refractive index. The speed of 
light in glass is 2/3 the speed of light in a vacuum. 

Which of the following shows the correct path of light through the two blocks?

                                     A                                                              B

                                     C                                                              D
40°

25°

25°

40°

27°

40°40°

27°

40°

27°

27°

40°

Perspex

Glass

27°

40°

40°

27°
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23 A ray of light is incident on a crown glass hemisphere as shown. X is the centre of the 
hemisphere.

Which of the following shows how the ray of light will travel when the glass is enclosed in a
substance of refractive index 1.7?

24 The ray diagram below shows the formation of an image when a converging lens was used.

Which of the following object distance will result in a magnified and virtual image?

A 8.0 cm B 11 cm C 19 cm D 21 cm

air39°

X 

glass

substance

A

B

C

D

39°

X 

glass
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25 Which diagram shows ray of light passing through a diverging lens?

                                       A                                                                    B

                 C                                                         D

26 Which of the following statement about waves is true?

A They transfer energy with the transfer of particles of matter.

B The frequency of the waves always increases as its wavelength decreases.

C The period of a wave is the time taken for the particles to travel from the maximum 
positive displacement to the maximum negative displacement.

D None of the above.
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27 Fig 27.1 shows a transverse water wave that travels a distance 12 m from X to Y in 1.5 s. A 
particle O is on the wavefront A. 

Fig 27.1

Fig 27.2 shows the displacement-distance graph of the same wave, where distance is 
measured from point X.

Fig 27.2

What is the displacement of O 0.50 s later from the instant shown in Fig 27.1?

A -3.0 m B 0 m C 1.5 m D 3.0 m

X Y

O

displacement/m

distance/m

3.0

-3.0
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28 The following diagram shows the air molecules in a sound wave with their undisturbed 
positions at t = 0 s and when the particles are displaced t = 1.5 s and t = 4.5 s later. 

Which of the points above will be the location of a centre of compression at t = 15 s?

29 The following EM spectrum shows waves and their various frequencies.

Which of the following shows the EM waves at the correct position of the spectrum?

P Q R
A

B

C

D

infra-red

X-ray

microwave

microwave

X-ray

infra-red

X-ray

infra-red

microwave

microwave

infra-red

X-ray

30 A neutral conducting rod touches a rubber balloon that has been positively charged by 
friction. Which one of the following shows their final charge?

rod balloon
A

B

C

D

neutral

neutral

positive

negative

positive

neutral

positive

positive

t = 1.5 s  

t = 4.5 s 

A B C D

P Q R

KiasuExamPaper.com 
1276



16
 

  
 

[Turn over 
      

31 The following diagram shows a storm cloud. The cloud has lost electrons through friction as 
it moves.  The X charges on the clouds has induced charges Y and Z on the ground.

Which of the following shows the charges, X, Y and Z and the direction of a resulting lightning 
strike?

X Y Z direction
A

B

C

D

negative

positive

positive

positive

positive

negative

negative

positive

negative

positive

negative

negative

downwards

upwards

upwards

upwards

X

Y

Z

KiasuExamPaper.com 
1277



17
 

  
 

[Turn over 
      

32 A hand phone battery requires 900 C of charge before it is 100% charged. 

The following digram shows the characteristic voltage-current graph of the charging circuit. 
It initially displays ohmic behaviour at low voltages but its gradient increases as the circuit 
heats up.

The phone is plugged into a 255 V supply. Which of the following shows the time required 
to charge the phone to 100%?

A 1800 s

B 1.8 hours

C slightly more than 1800 s

D slightly less than 1800 s

33 The following diagram shows four resistors connected to a 30 V DC supply.

What is the effective resistance of the circuit?

A

B

C 10 + 

D

voltage/V

current/A

250

0.50
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34 Three resistors are connected to a 3.0 V DC supply. 

Which of the following shows the value of I1 and V1?

I1/A V1/V
A

B

C

D

1.5

6.0

4.0

4.0

3.0

3.0

3.0

1.0

35 The circuit diagram shows a lamp, light-dependent resistor and potential divider.

Which of the following adjustments will cause the lamp to be the brightest?

A Light is incident on the LDR and P is moved to X.

B Light is incident on the LDR and P is moved to Y.

C The LDR is covered and P is moved to X.

D The LDR is covered and P is moved to Y.

3.0 V

1.0 Ω 2.0 Ω 

I1

V1

1.0 Ω 
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36 The following diagram shows three identical lamps, A, B and C.  What happens to the 
brightness of lamps A and B when the switch is closed?

A Brightness of A and B remain the same.

B Brightness of A and B decrease.

C A becomes brighter and B becomes dimmer.

D Brightness of A stays the same, B becomes dimmer.

37 The following shows a three pin plug of a kettle whose live wire has not been connected 
properly.

The exposed copper wires of the exposed live wire touch the neutral pin.  Which of the 
following will occur?

A The metal casing of the kettle will be at high potential and pose an electrocution risk.

B The current increases and the fuse will blow to prevent any electrical fire risk.

C The earth wire will divert the high current to the ground to prevent any electrical risk.

D The neutral wire will divert the high current to the ground to prevent any electrical risk.
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38 The following diagram shows the top view of three wires placed at three corners of a square. 
Two of the wires carry a current while the third does not.

What is the resultant magnetic field at the fourth corner due to the three wires?

39 The following diagram shows three electrical generators.

Which generator(s) provide an alternating voltage?

A X only

B Y only

C X and Y

D X and Z

40 Voltage is stepped up for power transmission so that

A power loss in transmission cables is minimised.

B resistance of transmission wires are reduced.

C current in the transmission wires are increased.

D more power is available to overcome resistance of transmission wires.

-End of Paper- 
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Section A

Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 Fig. 1.1 shows a man pulling a truck of logs along a level path from P to Q against a resistive 
(frictional) force.

Fig. 1.1

(a) In Fig. 1.1, draw all the forces acting on the truck. Label all the forces clearly.      [2]

(b) When the truck is just leaving its initial rest position, state if the pulling force exerted by 
the man is the same or larger than the resistive force.  Explain your answer.

[1]

(c) An accurate value for the force applied by the man is obtained. Describe what 
measurement is taken and how it is used to determine the average force.

[1]

(d) The man calculates his power when he moves from P to Q.

(i) Apart from the measurement in (c) and the distance moved by the truck from P to 
Q, state the additional quantity that is needed.

[1]
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(ii) State, in words, the equations needed to calculate the man’s power.

[2]

2 Fig. 2.1 shows a man travelling on snow using a rocket pack.

Fig. 2.1

Initially, he is at rest and accelerates at a decreasing rate for 10 s.  For the next 5.0 s, he 
travels at a uniform velocity of 8.0 m/s.  His rocket pack malfunctions and he decelerates at 
a decreasing rate for the last 10 s till he comes to a rest.

(a) In the space below, sketch the velocity-time graph of the man.                             

                                                                                                                                                         [2]

(b) Calculate the distance travelled by the man when his velocity is uniform.

distance = [1]
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(c) Explain, in terms of the forces acting, why the acceleration changes for the entire 25 s 
of his motion.

[3]

(d) The man bends down while he is in motion as shown in Fig. 2.1.  He wants to reduce 
air resistance so he can have a greater acceleration.  Explain another possible reason
for doing so.

[1]

3 An experiment is conducted to determine the specific latent heat of fusion of ice.  Fig. 3.1 
shows the set-up.  The immersion heater set 1 is connected to a 12 V power supply and the 
current is 10.0 A.  The heater in set 2 is not connected to any power supply.  

   Set 1                                  Set 2

Fig. 3.1

The immersion heater in set 1 is only switched on until water flows at a steady rate from the 
funnel, for a duration of 5.0 minutes.

Table 3.1 shows the data collected from the experiment after 5.0 minutes.
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Table 3.1

set 1 set 2
mass of beaker/g 60 60

mass of beaker with water/g 192 85

mass of melted ice/g

(a) Define specific latent heat of fusion.

[1]

(b) Fill in the blanks for Table 3.1.                                                                            [1]

(c) Set 2 is known as a control set.  Explain the purpose of having a control set in the 
experiment.

[1]

(d) Calculate the heat energy provided by the immersion heater for 5.0 min.

heat energy = [1]

(e) Hence, calculate the ideal value of the specific latent heat of fusion of ice.

specific latent heat of fusion of ice = [2]
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4 Fig. 4.1 shows a container in which coffee is served at an airport kiosk.

                            Fig. 4.1                                 Fig. 4.2

The container itself is made of two layers of cardboard, as shown in Fig. 4.2. It has a thin 
plastic lid.

(a) State one reason why the layer of corrugated cardboard stops the fingers of the person 
holding the container from becoming uncomfortably hot.

[1]

(b) Another airport kiosk serves coffee in pottery mugs. The mugs all have the same internal 
dimensions but some have a high heat capacity and some have a low heat capacity.

When hot drinks are poured into the mugs, the temperature of the drink always drops 
because of the thermal energy absorbed by the mug.

State which mug, high heat capacity or low heat capacity, causes the least fall in 
temperature of the hot drink, and explain why.

[2]

layer of corrugated 
cardboard stuck to a layer 
of smooth cardboard, with 
gaps between them

top view
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5 A robotic vacuum cleaner uses ultrasonic waves to detect obstacles and avoid them as it 
cleans the floor. 

Fig 5.1 shows how it sends off a pulse of ultrasound and detects the reflected ultrasound 
(echo) pulse off the obstacle.

                                          Fig 5.1                                                  Fig 5.2

Fig 5.2 shows how the robot is programmed to turn right when it detects an obstacle 90 cm 
away.

(a) Calculate the time interval taken in ms for the robot to detect an object 90 cm away. 
Assume the speed of ultrasound to be 330 m/s.  

time interval = [1]

obstacle
ultrasound

90 cm

obstacle

ms
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(b) An engineer uses another ultrasound sensor to check on the actual performance of 
the robot. The sensor also works by sending a sound wave to the obstacle and 
recording the time for the reflected pulse to come back. The voltage output of the 
sensor is connected to an oscilloscope.

In Fig 5.3, pulse A represents the first ultrasound pulse sent out while pulse B 
represents the echo pulse.

The time-base of the oscilloscope is set at 0.70 ms/cm.

Fig 5.3

Calculate the distance between the robot and the obstacle when it turns if the robot 
performs based on the oscilloscope results.

distance = [2]

(c) Suggest a possible reason for the difference in the programmed distance of 90 cm and 
the actual distance in (b). This difference in distance is more evident when the mass of 
the robot is higher.

[1]

B

1 cm 

1 cm 
A

C 
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6 Fig 6.1 shows the experimental setup to obtain the fixed value of a resistor. Fig 6.2 shows 
how the ammeter reading varies with the voltmeter reading.

Fig 6.1 Fig 6.2

(a) Calculate the resistance of the fixed resistor.

resistance = [1]

(b) The resistor is a 2.0 m long constantan wire with a diameter of 0.20 mm. It is replaced 
with another constantan wire that is 1.0 m long with a diameter of 0.10 mm.  The rest 
of the setup remains unchanged.

Predict the ammeter reading when the voltmeter reading is 3.0 V.

ammeter reading = [2]

0.30

3.0 
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7 Fig 7.1 shows a potential divider circuit with a fixed resistor and a thermistor connected to a 
200 V supply.  A cooling fan motor is connected across the fixed resistor.

Fig 7.2 shows the resistance behavior of the thermistor as the temperature increases.

                                    Fig 7.1                                                                     Fig 7.2

(a) Explain how a rise in the ambient temperature will switch on the fan.

[2]

(b) The fan is switched on when the ambient temperature rises to 32.5°C. Calculate the 
current in the resistors and hence the potential difference of the fan motor when this 
happens.

current =

potential difference = [3]

200 V

1.0 kΩ motor
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8 A kettle rated at 2.0 kW, 240 V is shown in Fig. 8.1. A 1.0 A fuse is used in the kettle.

Fig 8.1 shows how an electrician measures the potential difference across terminals P2 and 
N1 with a voltmeter. The voltmeter measures a potential difference of 240 V.

                                    
Fig 8.1

Fig. 8.1                                                                Fig. 8.2

(a) State what is meant by “the potential difference is 240 V”.

[1]

(b) A kettle in Fig. 8.1 is to be connected to power point X in Fig. 8.2.

(i) Connect points A, B and C to the correct points at power point X in Fig 8.2.  Include 
an open switch in your sketch.                             [2]

(ii) Describe and explain what would happen to the fuse when the switch is closed.      

[2]

Figgggggg 8888888888..1

power point X

kettle

A

B

C

KiasuExamPaper.com 
1292



12
 

  
Total marks:  [Turn over 

      

9 Fig 9.1 shows a permanent magnet X hung from a taut string. A permanent magnet Y is 
placed near it as shown and repels X towards the right.

Fig 9.1

(a) Sketch the magnetic lines of force between the two magnets at the instant shown on Fig 
9.1.                                                                                                                          [1]

(b) Explain why magnet X is repelled by Y. 

[1]

10 Fig 10.1 shows an electric bell. 

Fig 10.1

(a) Explain how the bell will ring when the push switch is closed.

[2]

N S NS

Y X

string

striker

contact 
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(b) Suggest with a reason what would happen if the armature was made of steel instead of 
soft iron.

[1]

11 Fig 11.1 shows a torchlight that is lit when its handle is cranked by a hand

Fig 11.1

(a) State the direction of the current flow in branch XY at the instant shown in Fig 11.1.

[1]

(b) The rotation of the coil when cranked by hand produces a sinusoidal voltage output as 
shown in Fig 11.2.  

Fig. 11.2

X

Y

N

S
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Explain the change in voltage during each relevant stage (stages 1,2,3,4 and 5) of the 
coil rotation using Faraday’s Law and Lenz’s Law. 

[3]

(c) Explain using Faraday’s Law why the torch shines brighter when the hand cranks the 
coil at a faster speed.

[1]

KiasuExamPaper.com 
1295



15
 

  
Total marks:  [Turn over 

      

Section B

Answer all three questions, the last question is in the form either/or.

Write your answers in the spaces provided on the question paper.

12 Fig 12.1 shows a screenshot of the specifications of a website that sells two models of 
transformers. Both models have an input power of 20 W (or VA).

* PRI (VAC) refers to primary alternating voltage in volts
Fig 11.1

Fig. 12.1

Wei Kang intends to buy a transformer that can be plugged into a typical 240 V three pin 
power socket. The transformer is meant to be used to power a fish pump that has an input 
voltage of 24 V.

(a) Explain why a transformer requires an alternating input voltage to work.

[2]

Name: ________________________ ( )

Class: ____________

Pri V Sec V 
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(b) State the model of transformer Wei Kang should purchase and the normal operating 
current in the fish pump. Assume the transformer is operating at 100% efficiency.

model = [1]

operating current = [1]

(c) Fig 12.2 shows the representation of one of the transformers.

Fig 12.2

(i) Sketch the direction of the current in the primary coil that will produce the magnetic 
flux shown above.                                        [1]

(ii) Sketch the direction of the current in the secondary coil in the instant shown in Fig 
12.2.                                                                                                               [1]

(iii) State two ways to increase the secondary voltage.

[2]
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(d) Fig 12.3 shows how the output voltage of a transformer changes over time. The step-
down transformer has a turns ratio of 0.10.  The input voltage is set at 120 V, 50 Hz. 

Fig 12.3

An input voltage of 240 V, 100 Hz is now applied across the input terminals of the same 
transformer.  Sketch on Fig 12.3 the new output voltage.                    [2]

13 Fig 13.1 shows a DC motor that is designed to rotate anti-clockwise.  A rheostat is used in 
the circuit to adjust the motor speed.

Fig 13.1

(a) Label the two poles of the permanent magnet in Fig 13.1.                                          [1]

(b) Name component C and state its function.

[2]

Vout/V

12

-12

C 

A B 
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(c) Explain how the current causes the coil to rotate.

[3]

(d) Fig 13.2 shows the rheostat that is connected to the DC motor. 

Fig 10.2

Fig. 13.2

The sliding contact is shifted towards the right. 

State and explain the effect of shifting the contact on resistance of the circuit and hence 
the speed of the DC motor.

[4]

Sliding contact
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B14 EITHER

Fig. 14.1 shows a “My Fun Fish Cleaning Tank” that is sold at Toysrus. The product 
description is as follows, “MY FUN FISH™ —THE AQUARIUM THAT CLEANS ITSELF! Kids 
and parents alike will love this easy-care, light-up fish tank that works like magic! The secret 
is gravity clean technology—just pour clean water in; dirty water automatically flushes out 
from a specially-designed reservoir as fresh water is added. No filters, no cords, and no need 
to remove fish or decorations from the tank!”  

 

Fig. 14.1

Jessica wants to clean her tank now.  She pours in water so that the water level is 15.0 cm 
from the base of the tank.  Dirty water is seen flowing from positions W, X, Y to Z of the tube.  
Positions X and Y of the tube are at the same vertical height and are 13.0 cm from the base 
of the tank.

The density of water is 1000 kg/m3.  Atmospheric pressure is 105 Pa.

(a) Explain pressure is 105 Pa.

[1]

Y

Z

X

15.0 cm

tube

W

13.0 cm
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(b) Calculate the pressure at the base of the aquarium when the water level is 15.0 cm 
from the base of the tank.

pressure = [2]

(c) Explain why water flows out of the tank when the water level is 15.0 cm from the base 
of the tank.  You may use the positions W, X, Y, or Z of the tube to explain your answer.

[3]

(d) State the position of the water level in the tank so that water will just not flow out of the 
tank.

[1]
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(e) Jessica bought a toy fish that is shown in Fig 14.2.  Fig 14.2. is drawn to scale. 

Fig 14.2

Describe an experiment to calculate the density of the toy so that you can determine if 
the toy will sink or float in the tank when it is filled with water.  In your account,

the apparatus that you are using must be clearly stated,  
state the readings that are taken,
explain how density in SI units is calculated from the readings.

[3]
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B14 OR

Ailee wanted to lift a uniform slab on a step.  She inserted the end of a 2.0 m long non-uniform 
metal bar under the slab and arranged the system as shown in Fig. 14.3. The weight of the 
metal bar is 80 N.

Fig. 14.3

A stone was placed such that the centre of gravity, X of the metal bar was directly above the 
stone.  Ailee just managed to lift the metal bar by exerting a force of 200 N on the end of the 
bar.

(a) Define centre of gravity.

[1]

(b) Describe the other force that is part of the action-reaction pair with the vertical lifting 
force exerted on the edge of the slab.

[1]

(c) Calculate the vertical lifting force exerted on the edge of the slab.

lifting force = [2]

(d) Calculate the force of the stone on the bar.

force = [1]

X 
200 N

0.80 m

stone

non-uniform 
metal bar

uniform slab

vertical lifting 
force

0.60 m
0.90 m

1.2 m
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(e) Calculate the weight of the uniform slab.

weight = [1]

(f) Suggest a way for Ailee to lift the stone slab with a force that is less than 200 N. Explain 
your answer.

[2]

(g) Ailee wanted to verify that the centre of gravity of the metal bar is 0.80 m from the right 
end of the bar.

Describe an experiment to determine the exact location of the centre of the gravity of 
the bar. In your account,

set-up must be drawn and clearly labelled,
explain how Ailee can conclude that the centre of gravity is indeed 0.80 m from the 
right end of the bar.

[2]

-End of Paper- 
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Qn Answer Marks
1a Normal reaction force

Weight
Friction
Tension

(force of logs on truck)

0.5 M 
for 

each 
ans. 

Round 
down

1b Pulling force is larger than friction so that net force is needed to accelerate load. 1

1c Attach a newton balance to the rope to measure force. 1

1di Time taken for the truck to move from P to Q. 1

1dii Work done by man = Force applied by man × distance between P and Q
Power = work done by man / time taken for the truck to move from P to Q

1
1

2a          velocity/ ms-1

              8.0

                 0               10       15                25          time/ s
                

1 m:
shape;

1 m: x 
and y 
values

2b distance = 8 × 5 = 40 m 1

2c Initial 10 s: Fnet = uniform forward force – increasing air resistance = ma
Therefore net force is decreasing.
Next 5 s: uniform forward force = air resistance.  Net force is zero.
Last 10 s: 0 – decreasing air resistance = ma
Therefore net force is negative and decreasing

1

1
1

2d Increase stability due to lower centre of gravity OR
To ensure that the force exerted by the rocket pack has a larger horizontal 
component so that the push force is greater

1

3a Heat required to melt 1 kg of ice to water at same temperature. 1

3b Set 1 Set 2
mass of beaker/g 60 60

mass of beaker 
with water/g

192 85

mass of melted 
ice/g

132 25

1
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Attach a newton balance to the rope to measure force.

Time taken for the truck to move from P to Q.

Work done by man = Force applied by man × distance bbbbetetetetwweweweenenenen P aaaandndndnd QQQQ
Power = work done by man / time taken for the truckkk tttttttttttttoooo o oooooooo o o ooooooooooo o ooooooo oooooo o ooooooooooo oooooooooooooo oooooooooooooo momomomomomomomomomomomommommmomomomomomomomomomomomomomomomomomomomommommomomomommmomomomomomomomommmmomomomomommmmmmoomoommomoommmmmoomommomomoomomommomomomomooooomommooooooooommomommmomomoomomoommmmommmommmomommmommmmmmmmommmmmoommmommmmoommovvvevvvevevevevevevevevevevevevevevevevevevevevevevevvvvvevevvvvvvvvvvevvvvevveevvveveveeveevevevvvvvvvvvv frfrom PP to QQ

        velocity/ ms-1

8.0

                0               10       15                2525          tit me/ s
               

distance = 8 × 5 = 40 m

Initial 10 s: Fnett = ununiformm foforwrwarardd foforce – increasing air resistance = ma
Therefore net force isis ddececrereasasing.
Next 5 s: unnififororm m foforwrwarrdd foforce = air resistance.  Net force is zero.
Last 10 s: 00 –– dedecrc eaasisingn  air resistance = ma
Therefore nett foforcrcee isis negative and decreasing

Increase stability due to lower centre of gravity OR
To ensure that the force exerted by the rocket pack has a larger horizontal
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3c Heat energy supplied by the surroundings to melt the ice can be determined. 1

3d Heat energy = VIT = 12 × 10 × 5 × 60 = 36 kJ 1

3e energy = mlv
36 000 = (132 – 25) × lv
        lv = 336 J/kg = 336000J/kg

1m: diff 
in mass

1

4a Air within the gaps is a poor conductor of heat from the cup to the fingers OR
The cardboard is a poor conductor of heat from the cup to the fingers.

1

4b Low heat capacity cup.
Less heat energy is absorbed from the drink to lower the temperature by 1 0C.

1
1

5a Time interval = distance/speed = (2 X0.90) / 330 = 5.45 X 10-3 = 5.5 ms 1

5b Distance = speed X time 

time = ½ (7 X 0.70) ms = 2.45 ms
Distance = speed X time
               = 330 X 2.45 X 10-3 = 0.81 m

1

1

5c A higher mass leads to a higher inertia.
When the robot is programmed to stop (or wheels stop moving), the higher inertia 
makes the robot harder to stop and it continues to travel, hence distance to 
obstacle is less (0.81 m instead of ideal 0.90 m) 

1

6a R = V/I = 3.0 /0.30 = 10 Ω 1

6b New resistance = Old R X ½  X 4 = Old R X 2 = 20 Ω
( ½ L ½  R and ½  diameter ½ A 4R)
Ammeter reading = V/R = 3/ 20 = 0.15 A

1

1

7a Rtherm decreases as temperature increases
Vtherm decreases as Vtherm = Rtherm/Rtotal X emf
V 1kΩ and hence Vmotor increases as Vmotor = emf – Vtherm.

1

1

7b From graph, at 32.5°C, Rtherm = 7.0 kΩ (accept up to 7.2  kΩ)

I = emf / Rtotal = 200 / 8000 = 0.025 A

V motor = IR1kΩ = (0.025)(1000) = 25 V

1

1

1

8a The work done needed to bring a unit charge across two points is 240 J 1

8bi 1 m for 
switch

1 m for 
connec
tions
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Time interval = distance/speed = (2 X0.90) / 330 = 5.45 X 10-3 = 5.5 ms

Distance = speed X time

time = ½ (7 X 0.70) ms = 2.45 ms
Distance = speed X time
              = 330 X 2.45 X 10-3 = 0.81 m

A higher mass leads to a higher inertia.
When the robot is programmed to stop (or wheels sss stststststtsststststststssstststsstststststtstststststsststststststssststsststsststststssstssttstsssttstssttttttstttssttststtttttttsstttsstttsssstttssttopopoopopopopopopopopopopopopopopopoppopopooopopoopopopopopopopopopopopopopopoooopopoopoppopopoooopooopopopopoppopopopopopoopooopoppoopoooooopopoooopppopopopoopopopoopooopopoopooopopoopopopppopooooopopooppppoooppoppopppppppppppppppp mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmovovovovovoovoovovovovovovvovovovovovvvovovovovovovovoovovoovovvvovovovovovovovvovovoovovvvovvvovovvovovovovoovovoovovovovovvovovovovovvovovovovoovvooovoooovooovovvoovovovooovoovovvooovvvvoooovvvvoovovoovoooovvvooooovooooovovvv nininininninnnnnnniniiininnninininiiininnininininnnininnininninnniniinnnnnnninnnnnnnnnnnnnnninnnnininininiiinininiinniinnnnnngggggggg)g)g)ggg)g))gggg)ggggggggggggggg , thththheeee hihihihighghghgherererer iiiinnnertia 
makes the robot harder to stop and it continues to travelelelelelllellellelelellllellelllllleellleleelleleleleleeleeleeleeleeleeel, hehehehehhehehhehehehehehehhehhehehhhhhhhhhhehehhhhheheheheheehhhhh nceeee dddidisssstancececece ttttoooo 
obstacle is less (0.81 m instead of ideal 0.90 m)

R = V/I = 3.0 /0.30 = 10 Ω

New resistancec  = Old R X ½  X 4 4 = OlOld RR X X 2 2 == 2020 Ω
( ½ L ½  R and ½  diameter ½ ½ A A 4R4R))
Ammeter reading = V/R = 3/ 20 0 == 0.0 1515 AA

Rtherm decreases as temempep ratuurere iincncrereasa es
Vtherm decreases asa  VVthet rm = RRthethermr /R/Rtotal X emf
V 1kΩ and hence Vmotor inincrcreaeasesess asa Vmotor = emf – Vtherm.

From graph, atat 332.2.5°5°C,, RRttherm = 7.0 kΩ (accept up to 7.2  kΩ)

I = emf / Rtotal = 2000 0 / 8000 = 0.025 A

V = IR Ω = (0 025)(1000) = 25 V
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SECTION B 

8bii Normal operating current, I = P/V = 2000/240 = 8.3 A
8.3 A is higher than 1 A fuse, fuse will blow.

1
1

9a 1

9b Forces of repulsion between two S poles are stronger than forces of attraction 
between S and N poles.

1

10a Current flow magnetizes two soft iron core
The two cores induces opposite poles at the armature and attracts it
Causing striker to hit bell
(this will break the contact and stop the magnetization of the core and the arm will 
spring back to close the contact and repeat the cycle)

1

1

10b Steel is not easily magnetized hence the core may not be magnetized fast enough 
and arm may have a delay time in striking bell 
OR
Steel is not easly demagnetized and after current is cut off, the striker will remain 
at bell. 

1

11a Y to X (Use Fleming’s Right Hand Rule) 1

11b emf is maximum at Stages 1, 3 and 5 as coil is horizontal and rate of change of 
magnetic flux is maximum (Faraday’s Law)

emf is zero at stages 2 and 4 as coil is vertical and rate of change of magnetic flux 
is minimum.

emf changes direction as each branch is connected to the same slip ring and when 
each branch changes its direction of motion, the current will also change direction 
so as to produce an opposing magnetic field. (Lenz’s Law)

1

1

1

11c The magnitude of emf increases as the coil experiences a greater rate of change 
of magnetic flux whe it rotates faster.

1

Qn Answer Marks
12a A changing magnetic flux produced by an alternating voltage is needed for

a transformer to change voltage/ so that an emf can be induced in the secondary 
coil

1
1

12b Model 2001 (it uses 240 V)
Current I = P/V = 20/24 =0.83 A 

1
1

12ci Current flowing right in primary coil (N pole at top pf primary coil using Right 
Hand Grip Rule)

1

12cii Current flowing right (Right hand grip rule, produce A N pole at top to oppose pri 
coil magnetic field)

1
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ON B 

Causing striker to hit bell
(this will break the contact and stop the magnetization of the core and the arm will
spring back to close the contact and repeat the cycle)

Steel is not easily magnetized hence the core may not be maggnenetitizezed d fafast enough
and arm may have a delay time in striking bell 
OR
Steel is not easly demagnetized and after current is cutt oooooooooooooooooooooofffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, thththththththththththththththththththththhththththhthththhttthhhhthhthttthhhhhhhhthhhhhttththhhhthhhhhhthhhhhhhhhhhhhhtthhthtthhhththhhhhhhhhhhhhthtttheeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeee eeeee ee eeeeeeeeeee ststststsssssssssssss rikerr r r wwwwillllll remain
at bell. 

Y to X (Use Fleming’s Right Hand Rule)

emf is maximum at Stages 1, 3 and 5 as coil is horizzontal and raratee of change of 
magnetic flux is maximum (Faraday’s Law)

emf is zero at stages 2 and 4 as coiil is vverertit cal andd raratete oof f change of magnetic flux 
is minimum.

emf changes direction as each braancnchh isis ccononnenectctede  to the same slip ring and when 
each branch changes its direction ofof mmoto ioonn, the current will also change direction 
so as s to produce an opoppoposising mmagagnenetitic c field. (Lenz’s Law)

The magnitude of emf inncrcreaeaseses s as the coil experiences a greater rate of change 
of magnetic fluxux wwhehe iit t ror taatetes s faf ster.

 
1309



5 

12ciii Increase Vp, increase NS, decrease Np (any 2) 2

12d Vp (120 V to 240 V) is doubled, hence Vs is doubled. 
When frequency is doubled (50 Hz to 100 Hz), Vs is doubled and frequency of 
Vs is also doubled.
Overall, Vs is X 4 (Vout = 48 V)
and frequency is doubled. 

1
1

13a S           N 1

13b Split ring commutator –
changes direction of current every half a revolution so coil can rotate 
continuously.

1
1

13c Current in coil produces a magnetic field
This field interacts with the permanent magnetic field to produce a force at each 
branch
These two forces at two branches produces a moment to rotate coil

1
1

1

13d The slider moves right and increases the R length
Since R = ρ L/A, R increases and current deceases

the magnetic field due to the current and force decreases
hence speed of rotation decreases

1
1

1
1

14a 105 N of force is exerted per unit area. 1

14b P = hρg + 105

   = 0.15 × 1000 × 10 + 105

   = 102 000 Pa
1
1

14c pressure at X is greater than Y
pressure at Y = Patm

pressure at X = Patm + water pressure due water to 2.0 cm of water

1
1
1

14d When the water level is the tank is 13.0 cm from the base. 1

14e mass is determined by using an electronic balance
volume is measured using displacement can and measuring cylinder
density = mass in kilogram divided by volume in cubic metre

1
1
1

14a The Center of Mass/Gravity of an object is the point where the whole weight of the 
object appears to act for any orientation of the object.

1

14b Force of slab on bar 1

14c Force × 0.9 = 200 × 0.6
         Force = 133 N

1
1

14d Force = 133 + 80 + 200 = 413 N 1

14e If the stone slab is 1.0 m wide,
Weight × 0.5 = 133 X 1
         Weight = 266 N

1
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Current in coil produces a magnetic field
This field interacts with the permanent magnetic field to produce a force at each
branch
These two forces at two branches produces a moment to rotate cocoil

The slider moves right and increases the R length
Since R = ρ L/A, R increases and current deceases

the magnetic field due to the current and force decrcrcrcrcrcrcrcrcrcrcrrrcrrrrrrrrrrrrrrrrrrrrrrrrrcc eaeaeaaaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeeaeeaeaeaeaeaeeeeeaaeaaeaeaeaeaeaeaeeaeaaeaeeaeeaeaeaeaaeaeaeaeaeaeaeaeeeeaeaeaeeeaeeeaeaeeaeeaeeaeaeaeaeaaeeaeaaeaaeaeaeaeaeeaaaeeaaeaeeaaaaeeeeaeeeeeaaaaaaeeeaaaaaaeaaeaaaaaaaaaaaaaaaasesesesesesesesesesesesesessseseseseesesesesesesesesesssessesseeeeesesessssssessessseseeseeeeessesssseeseeeesessesesseseesesesesesesesseeseseesesssssssseeeeessssseeeesessseesesseeseesssseeeseesseeseesesseeessssssessseseesessssssseeeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss
hence speed of rotation decreases

105 N of force is exerted per unit area.

P = hρg + 105

  = 0.15 × 1000 × 10 + 105

   = 102 000 Pa

pressure at X is greater than YY
pressure at Y = Patm

prp essure at X = Patmtm + water r prpresessus re ddue water to 2.0 cm of water

When the water r leevevel is tthehe ttanankk isis 13.0 cm from the base.

mass is dedetetermrminineded bby y usu ing an electronic balance
volume is s memeasasurreded using displacement can and measuring cylinder
density = mamassss iinn kilogram divided by volume in cubic metre

Th C t f M /G it f bj t i th i t h th h l i ht f th
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14f shift the stone to the left of the bar
the anticlockwise moment provided by the force of slab on bar will decrease.  
For the clockwise moment to decrease too, the force applied by Ailee will 
decrease, with a longer perpendicular distance between force and the pivot.

1
1

14g using a string, hang the bar at a distance of 0.80 m from the right end of the bar
if the bar is horizontal, the cg is at the pivot.  The moments provided by the 
weight of the bar is zero.

1

1
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