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Section A (50 marks)
Answer all the questions in the section.

Fig. 1.1 shows a sealed long cylinder that demonstrates how two similar objects A and B falls
under gravity on Earth.

long cylinder containing air

A(tmuW; (2.0kg)
=R =0y

vacuum pump <——

Fig. 1.1
(@) (i) Objects A and B are released from rest simultaneously from the top of the
cylinder.
State which object will first reach the bottom of the cylinder. [1]

(if)  Explain using forces why the object reaches first the bottom of the cylinder.  [2]

(b) A vacuum pump is connected to cylinder and the air is removed. The experiment is first
repeated on Earth and then on the moon where A and B are released from the top of
the cylinder.

State two differences in the two experiments. [2)
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2 Abottle of water has a light rope tied around its neck. It is suspended over a tooth pick which

is placed on the surface of a table. A 10-kg mass is placed over part of the tooth pick. The
entire setup is shown in Fig. 2.1.

identical
tooth picks
Fig. 2.1
(a) What is meant by centre of gravity of an object? 1]
(b) Indicate the centre of gravity of the water-filled bottle with a cross on Fig. 2.1. 1]

(c) State and explain what happens to the bottle if the 10-kg mass is removed in Fig. 2.1.
[2)

(d) Two more tooth-picks were added to the light rope in the setup and the 10-kg mass
was removed as shown in Fig. 2.2. The new setup of light rope, tooth picks, and bottle
was moved backwards as indicated by the arrow in Fig. 2.2. The new setup oscillates
and comes to rest again in Fig. 2.2.

(i)  State the type of equilibrium of the new setup in Fig. 2.2. [1]

(i)  Draw and label the forces on Fig. 2.2 responsible for the equilibrium in (d){i). [1]

(i) State why the new setup is in equilibrium. [1]
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Fig. 3.1 shows a hydraulic jack in a car service centre.
pivot

handle — /7, . load

large piston

valve B (one way)

A force of 50 N is exerted on the small piston when the handle is pushed down. The cross-
sectional areas of the small piston and the large piston are 0.040 m? and 0.80 m?
respectively.

(a) Calculate the pressure exerted on the oil in the hydraulic jack. 2]

(b) Calculate the force that the oil exerts on the large piston. [1]

(¢) When the handle is pushed down, the load is lifted up by the large piston by 5.0 cm.
State how the hydraulic jack is used to lift the load by 10.0 cm. 1]

(d) State and explain one modification to the large piston that enables the jack to lift a
heavier load. 2]

(e)  State the purpose of the air vent in the ail reservoir. 1]
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6  Fig. 6.1 shows a converging lens and the image of an object formed on the screen. The 7 Fig. 7.1 shows a lighting circuit of a house.
image formed on the screen is twice the size of the object.

1.0cm ’—®— '_@—
-
10em| T T crean 1
e Y B o Live wire 240 V . ; .
WEREEEan . =aER i fimage 1 Earthwite OV = =reerewiswedocaizscomeasSegrmBssagmncanscs =
T B J’L H Neutral wire 0 V
] um = Fig.7.1
~ principal |
axis | (a) State and explain what happens to the other bulbs if one bulb blows? [1]
(b) Al the bulbs in the circuit are labeled “240 V, 60 W'
1
- (i)  Whatis meant by “240 V, 60 W'? [1]
Fig. 6.1
(@) OnFig. 6.1 draw,
(i) the object with the correct height and position, [
(ii) one ray from the object to locate the focal point and label it as F, [ (i)  Calculate the current in the circuit when only one bulb is lit. [
(iii) the path of the incident ray from the object for ray X. (1]

(b) The object is now placed at infinity.
State the distance of the sharp image formed from the optical centre of the lens. 11

(iii) State the rating of a suitable miniature circuit breaker for the above lighting

(¢) The bottom half of the converging lens is covered up with a black cloth. circuit. M1

State and explain one change on the image that is formed earlier. (1]

(c) Explain why it is not safe to connect the wiring of a water heater rated at 240 V 1.5 kW
to the above lighting circuit even though the water heater used a 240 V supply. [1]
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Fig. 8.1 shows an air-

urifier th i i i e ;
fie S0 It moist p at claims to improve air quality by converting dirty dry air from

clean air. The air-purifier employs a device kn: ioni

gaisate NN ! urivier own as an ioniser that

:ﬁ;ezzss‘neg:twe 1ons into the dirty dry air which passes through the layers of positively and
gatively charged fine m_etal gauze and reaches the rotating discs which forces them to

passes through the nano silver solution and finally out of the device.

highly AT

negatively highly positively
charged charged metal gauze
sharp

electrode

highly negatively
charged metal gauze

clean
moist
air
clean
moist
air
rotating disc
nano silver particles water
Fig. 8.1
(a) State the electrical charge(s) found at the dirty dry air. ]

(b) State the name of the electrostatic method of transferring electrons to the dirty dry air
as it passes near the sharp electrode. [1]

(c) Explain how the dirty dry air becomes clean air after passing through the charged metal
gauze. [2]

(d) Name one electromagnetic wave which can kill any virus (e.g. COVID-19) found in the
dirty dry air. 0

9

Fig. 9.1 shows a mechanical door bell. The rod XY is made from two materials, soft iron
and plastic. A spring is attached to one end of the rod and there is a solenoid around the
plastic tube. The two metal plates are ideniical except plate A is longer than plate B

plastic tip plastic tube
soft iron portion plastic rod l plastic tip
A\ oW NaNa
— T J l
J\ V) Uy
] \ \ \ i ™ metal
IR plate B
P ! 1Y
|V A
spring & | button
tal (e I switch
n;:t: A solenoid r
P! pasnsa \l
Fig. 9.1

(a) State the magnetic pole formed at the left hand side of the solenoid when the button
switch is pressed. 1

(b) State and explain what is heard when the button switch in Fig. 9.1 is pressed and
released once. 3]

(c) State why the bell in Fig. 9.1 will not work if copper replaces the soft iron portion in
the door bell. (1]
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Section B [30 marks]
Answer all questions in this section.
mnmaummmhmu

" Mmmumhumddwn:m Fig. 10.1 @lustrates one
mmamm.mmmumm these blades
Grive an electric generator g
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mwv:mm

e
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| 0-3 | 0
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7 749
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11 2505

T 2870

| 13 3032
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Fig 0.1 | 21 and more o

Fig. 10.3

z uuﬂ—-mauﬁaammmmm U}

B; Swldyleﬂumimoﬂmhespeed‘sm ms~ or more. [

fc) Ardfdensityp 1.25 W™ 2nd speed v is incident normally on a rotor of radius 1.
mmmEduimwﬂmmmmsmw

E/i=05zn
Mbkﬂh&eqﬂgd——o«mm
@ @meic enemgy of ar incdent per second on the rofor, ]

(%) ower=d eficency of generation of electnc power 2]

1"

(c) (i) Suggest why the efficiency of 2 wind turbine s not 100%.

(d) In the day, the temperature of the land rises fasier than fiat of the sea and this causes
822 bresze.

mmmﬂdummmmmumsmhmmm
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11 Charie wert Priysics Laboratory
m&xnv,hmmyumm“m“mm () Fig. 14.3 shows the conmection of 3 tesiston, 3 bl 300 3 Vit degenan reseicn
e experiment. Table 11.1 mnm«ﬁmmmm-a exponed 10 bright light condtion, -
curent/ A — SoTPoRent X Rx omponent Y RY ] '
L |  paiv pd IV l
0o ! 0.00 o 000 )
005 1.60 | 1.80005=32 025 5 !
. . 260 % 070 | 7 1
L 815 | 40 { 27 135 1 2 1
°:m 410 | 205 | 230 | 715 |
ax | 480 ] 156 |
02 500 1 i 1

. Describe a2nd explain how the brightness of the bul changes when the evsorment
79 | 5.00 179 | brightness decreases. 74]
Table 11.1 _— e —— R
() Comgete e siecinc orout used i the 2bove expenment. 73} ——
component 1o be tesied
&) Descive the wo reialionships between the resistance of components X and Y with the
Current gessng SYoughn.

§©) o znother expenment. both components X and Y are placed in seres with a Dattery as
shown m Fig 11.2.

Fig. 112
(-] rna—u—namnxmumamﬁ

@) From Table 11.1. name fhe type of dectrical component usedin X and Y. 2]
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ig. 12.1 shows a simple DC motor. The ends of the single loop coil ABCD are soldered to
copper pieces X and Y which make contact with springy metal strip P and Q. A cell is
connected across P and Q

m

Fig. 12.1 Fig. 12.2

Fig. 12.2 shows the front view of the arrangement as seen by the eye,
(a) Why does side AB in Fig. 12.1 experience a force? [2)

(b) On Fig. 12.2 draw and label the arrow on the side A to show the direction of the force
mentioned in (a) when the coil is at 45° to the vertical line. )

(c) Expldnmylheooﬁlwlmmlnmonmdlrecﬂonmnmijpumm
vertical position in Fig, 12.2, 12)

(d) In Fig. 122,NMMdmmmwammABmcob3.0Nuch.
There 15 moment acting on the coil that varies with time as the coil tums,
Calculate the maximum moment produced by the coil if the distance AD is 0.065 m. 2

(e) Thﬂmbﬂnﬂpﬂ-ibm“lﬂﬂ'. 123

N S
Fig. 121 Flg. 12.3
(I)  State and explain one difference in the motion of the new motor [2)

(i) On Fig. 12.4, sketch a graph to show how the moments of the force of the coil

ABCD varis with angle of rotation starting from Fig. 12.3 (1
anti-clockwise moments
0 } | | 4 o Angle of rotation / *

T U T
90 180 270 360

clockwise moments
Fig. 12.4




12 OR

Fig. 12.5a the (d) In a separate experiment, equal masses of water and paraffin are heated
ey shows calibration of heater in simultaneously by identical heaters. If the temperature of the water is observed 1o rise
calibration process. water and Fig. 12.8b shows the data during the at 5.0 °C / min, calculate the rate of rise of temperature per minute for paraffin 2)

Fig. 12.6a shows the same heater u

paraffin and the data collected during sed to measure the specific heat capacity of liquid

the experiment is shown in Fig. 12.6b,
power supply  ~——

insulated
beaker
liquid
paraffin

5 {e) The experiment in Fig. 12.6a does not yield the specific heat capacity of paraffin which
Fig. 12.5a Fig. 12.62 is equal to the standard value.
time 0‘1,' heating :gisn‘:.ﬁ ?;:'Mﬂﬁzﬁgn : ggom';‘,’, (i)  State and explain one method that would reduce the difference 2)
initial temperature = 15.0 °C initial temperature =40.0 °C o . I
final temperature = 35.0 °C final temperature = 52.0°C ————
Fig. 12.5b Fig. 12.6b — B R
Thespeciﬁcheatmdtydwaterisd,ZOOJkg““c"andthebeakercanbemnedb S—— B
have negligible heat capacity. e oo . - - -
(a) Calculate the heat energy given to the water during the time of heating. 0] (i) State the effect that the improvement in (i) would have on the final temperature
after 2.2 minutes of heating 1]
(b) Calculate the power rating of the heater. (1] Skt —— B
The End
(c) From Fig. 12.62 and Fig. 12.6b, calculate the
(i) heat capacity of the paraffin; 2]
(i) specific heat capacity of paraffin. {11
18
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NAN CHIAU HIGH SCHOOL 3 (a) | >P=F/A=50/0040 . e
Sec 4 Express Physics Paper 1,2 Solution >P = 1250 Pa = 1300 Pa (2sf) 1 A1
s 2020 Prelim Examination (b) | >F =PA=1250x080 < 1 0ON - - j 81 't
l 1 ] 2 ‘ 3 ” 5 = - (c) >By exerting a »vfrbcel force on the ends o.t the handle 1o push the small piston to the lowest | A1 “
0 l Bj 6 £ 4 8 9 10 position and raising the handle up to its original position and repeat the pressing down and

1 l 12 1 13 14 c B c c il G Iifting up motion. OR i
o T o 1c5 186 1; 188 ‘ICS Zg i force of 100 N to the small piston Or push the small piston to twice the depth of earlier case #: ‘
21 22 23 24 25 26 27 28 29 30| (d) | >Increase area of large piston 81 \

B B A s D | B [o) D A c >Since P = F /A and P is constant a large area will exert a larger Force B1
31 32 33 34 35 36 37 38 39 40 Note: P is constant due to Pascal law of Transmission of Fluid-Pressure .
L A A B B C C D D D B (e) >Air vent s to allow action of the atmosphem-: pressure to p;h“lh_e oll from the reservoir (pass | A1 |
ST - \ valve A to fill up the partial vacuum in the small cylinder when the small piston is lifted up). OR “
| Paper 2 Section A (50 marks) | when resetting the large piston which is in the lifted/raised-position to the original '
1 (ai) | >B B1 :_ position the air vent prevents compression of the air when the released valve Is open. l
(ail) | > Weight of B is greater than weight of A and when A reaches terminal velocity where its air B1 —4—_1 (;l) | ;av;f;;ﬁc;rﬁ's—tgér;anqe of mt; tro; ll—qu-l; 65;\73. ;u;te atany lamperalura- be;o:« 7 B1 )
resistance = weight = 10 N, the air resistance of B is still smaller than Weight of 8 (20 N) ‘I boiling point of water. (100°C) ‘

>The net force on B causes B to increase its acceleration and velocity more than the terminal | A1 [ ai) | >Ounng ‘ovaporation fast moving surface molecules of waler with greater KE are lost (o the ar. | A1

velocity of A. i ] ] >The remaining water molecules have lower KE which causes a drop in temperature as KE is

(b) | >On the moon, A and B takes more time to reach the ground (due to smaller gravitational field | B1 \ directly proportional to its temperature Al

strength compared to earth, gmoon=1/6(Geant)). B1 | (b) | >Liquids are Incompressible but gases are compressible B1

>0n the moon, velocity of A and B on impact is smaller than that on Earth. | >This is due to the stronger intermolecular forces in liquids and smaller intermolecular 81

>Acceleration on the moon is smaller than that on Earth.

Note: There is no terminal velocity as air resistance is not present in vacuum and both reach
ground together.

2 (a) | >C G is apoint where the entire weight or gravitational force acts through it irrespective of its | Al
orientation. Note: Centre of mass is not the same as centre of gravity

separation versus no intermolecular forces and much larger intermolecular separation in ‘
gases. OR o |
>Liquids have much hlgh;;ciomlty than gases. X i —-‘
| >Due 1o higher number of particles per unit volume and the particles are slightly apart whereas

in gases the opposile occurs, OR
{b) | >C.G:above 5D% of water along the B1 >Liquids have fixed volume but no fixed shape versus gases having no fixed volume |
vertical line below point of suspension f and shape. l
>In liquid there are attractive forces between molecules and their restricted movement/lower |
neck speed within the liquid. In gases the molecules have no attractive forces among themselves
and move unrestricted / randomly / very high speeds much faster within the gas. __j
(¢) | »E=ml=0.050(2.3 x 10%) B1
>E=115x10%=12x10°J (2 o) Al
i6). | >Water botte iopplestotata/aperiences.a tuming eflec i 5 | (a) | >Cisloudest because it has the largest amplitude A1
>due 1o 2 net anti-clockwise moments of the weight OR B1 — - =]
ine of action of the GF/Weight is 1o the left of the pivot point and the net force (Weight) causes (b) | >Aand B has the same pitch / both gths and speed of soundis | A1
’ constant in air and f= v/ A T o
= the falling motion Siiaizices H een —A_‘l—
(i) | >stabie equibrum (because for neutral equiliorium when object swings to the front it stay putat | A1 fe). | 220=-10=10an rreeprepe | A1 |
Do iical poalon () | >Speed of sound in solid is 15X
(i) | >Comect 2 forces drawn vertically with the pivol point (not on edge oftable) and labelled. | At fashr than speed of souniin o FHECEPSEEEHY. s —
Note, Tension in sirings and tooth picks are intemal forces and no friction in stationary syster. 8 | (ai) | Comect position of object -
(dii) | >no net force and no net moment acting on the water-iled bottie B1 i) W“"W:’x 0 3
OR because the line of action of the Waight is to the right of the edge of the table and vertically e “"f:"“’"""‘"
beiow the pivot point and the upward reaction Force i also aligned with the weight. s o | M SRchiock halght, ineincd)
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20cm

B1

(c)

>Dimmer as the amount of light reaching the screen is reduced
Or image is blurrer as some light from the bottom part of the object is not focussed.

B1

(a)

> the two bulbs still have the same potential difference from the mains (240 V) across them,
hence they continue to lit up when switches are closed OR

The two bulbs will function normally as all the three bulbs are connected in paraliel (and
behave independently from each other);

(bi)

>The bulb will have normal brightness / or behave at factory's specification u'}t—en the potential
difference across the bulb is 240 V and the bulb will convert 60 J of electrical energy to other
forms (heat and light) of energy in 1s.

| a1

(bil)

=60/240=025A

Al

(biii

>5 A or 6A MCB (this is the norm for HDB lighting circuit) (1 A MCB also accepted)

Al

@

>The connecting cables will overheat and possibly catch fire as the current of 6.25 A flowing is
larger than the cable rating of 2A or 5A. OR

MCB will trip as the current require to operate the water heater normally exceeds the rating of
the lighting MCB (I=P/V = 1 500/ 240 =6.25 A>5.0 A)

(a)

>positive, negative and uncharged charges

Al

(b}

>Corone Discharge (note that this is not electrostatic induction as no earth cable is used to
bring up electrons to the dust particles)

Al

(c)

>When airbome particles such as dust or polien flows between the collecting plates, the

parti C gatively (through corona discharge, electrons are gained by air

and dust particles), which causes the bigger size dust particles to attach to the oppositely

chmgedcdmrlgmelalgmzesamﬂedﬂmumoR

Note that a few situation can occur at the highly charged wire gauzes

>The positive charged and negatively dirty dry air are atiracted to the negatively charged and

positively charged metal gauze respectively as unlike charges attract and deposited at the

metal gauze (electrostatic precipitation). Any negatively charged dust will be repelled by the

negatively charged gauze as like charges repel back to the positively charged metal gauze.

OR upon passing through the wire positively charged gauze, dust particles which are positively
d will be ised upon ) fo the positively charged gauze. Negatively charged

air will be neutralised too and passed through, then become negatively charged air as it is

released into the water.
The air then flows through, leaving the dust particles attached to the meshes. The result

in cleaner, purified air.

B1

B1

B1

prevent turbulence or prevent the generator being burnt out or catastrophic failure or
>Stop working during hurricane.
>Current too high causing fuse to melt and open circuit so not working.

(ci)

=13 469 578.5 W = 13 MW (2 s)

)

(cili

>Due to the limited number of blades mounted, not all the KE of the wind is converted tc B1
electrical energy. OR

>In any mechanical system due to friction among moving parts or resistance in the electrical
components, some of the electrical energy is wasted as heating effect/thermal energy on the
wiring and electrical components. OR

> Work done against air resistance. OR

>Energy conversion into sound energy.

(d)

>Uv-C
UV-A causes wrinkiing of skin, UV-B which can damage the DNA in our skin, leading to
burn and lly skin cancer (recently scientists have d d that UVA can also do

this). Both can be blocked out by most good sun creams.
To use UVC safely, ywmmmmﬂmmm . The World Health Orwlzlﬁon

Al

(d)

>Diagram showing cyclic arrows in anti-clockwise dlnchm at movement of hot air rising » } B1
from land and movement of cold air towards the land.  OR |

> Smaller heat capacity of land compared to water. OR ‘
>Due to higher specific heat capacity of water compared to land. OR

>The warm air over the land expands, becomes less dense and nses and creating a partial \
vacuum. OR

>The heavier, denser, cooler air over the water flows in o take its place, creating sea breeze ] Al
wind. OR ‘

> Higher air pressure above sea and lower air pressure above land causing air flow from

sea to land. OR

D ion of tional current formed. .
[B1 each max 2m]

>incident wind power = 0.5 x (100/2)% x (14 x1.25 Al

>overall efficiency = Useful Power / Input Power x 100% = (3034 kW 113 470 kW) x 100% M1
>Eff=22.5 % (comectto 2 s ) Al

UV rays have sterilising effects on the surface only. L -
9 @ ~South Pole e e T 81
(b) | >Ading and Dong sound or a high and then lowﬁequencylpnch sound Al
>When the button switch is pressed, current flows in the closed circuit and makes the solenoid | B1
into an electromagnet and attracts the soft iron rod gh magnetic induction to slide
through the plastic tube, compressing the spring 10 hit the metal plate B. A ding (higher
frequency) is made. B1
SWhen the button switch is released, no current flows and the solenoid is no longer energised i
| thus the temporary magnet made from soft iron lose its magnetism. The compressed spring I
thus extends and pushes the plastic rod to the left and hit the metal plate A to produce the {
sound DONG. B
(c) | >Copperis not a magnetic material _l B1 I
Section B |
10 [(a |[>80-50=30m ks | Ej
| (b) | >To protect the wind turbine from damage due to its blades being ripped off or wear and tear or | A1

(e)

>Lightning conductors mounted at the highest point,
>andduﬂokhopoi\tacﬁonofmesharppoimsmchpmducesposiﬁvelymedlonsto a
highly negatively charged cloud, the probability of lightning striking is reduced OR

B
A

1
1

4
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mmmmmmhmmmmm%ammmmumnam
dewvices (lightning rods),
>Am«mdwndmummwﬁgmmmmmmmemmmmu

earth, a network for ground terminations (ground rods), direct excess charges to the
ground/earth

>Under dim lighting, the resistance of a LDR increases and since it Is connected in paraliel to @
fixed resistor, the total resistance will increase. From potential divider concept, the pd across
the combined setup or LDR will increase which also increases its power in P=\V2/R Hence the
Brightness of the bulb must increase.

* students must get resistance of LDR to be correct before awarding the 2™ mark

Al

12E

(@)

>Current flowing in AB produces a concentnc magnetic field which will interact with the
radial fieid of the C-shaped permanent magnet to produce a catapult-shaped field where there

| is a stronger magnetic field on one side

>AB moves from region of strong field to weak magnetic field

Note: Explanation by using FLHR scores no mark as the question does not ask for diraction of
force

OR Idea of Lateral Tension and Longitudinal Tension model is acceptable to score 2 m

81

B1

(v)

>F drawn acting at nght angles to AD
¢ D

81

w5 .

(<)

>Copper pieces X, Y (=split ings) changes electrical contacts with metal strips Q and P
(= carbon brushes) resulting in a reversal of current flow in the coll which is now in the

| drecton ABCD. [Earlier before passing the vertical position current was flowing in the direction

| DCBA as coper piece Y was in electrical contact with P. After coll just passes the vertical

\' posdion. copper plece X 18 in electrical contact with metal strip P and now the current flowing in
the codl reverses to ABCD. »There was a change of electrical contact with the other metal strip,
P, by copper piace (split ring) which was in contact with metal strip Q after passing the vertical

| posiion)

| »The reversal in the direction of the couple acting on the sides AB and CD causes

| continuous rotation [Earlier Force acting on side DC is downwards and now changed to

‘ upward Similarly Force acting on side AB is upwards and now change to downwards OR force

on side of coil nearer to N-pole of magnet always acts downwards and nearer 1o S-pole always

B1

B1

M= Fd=30%0065
M = 0195 = 0.20 Nm (28f)
1 mark for M = 0.098 N

M1
Al

>Motor in Fig. 1 3 rotates with maximum torque for % cycle of rotation versus maximum torque
for almost the entire rotation for motor in Fig. 12.1.

>The difference is due to current supply to the coil for % cycle of rotation versus current
supplied to the entire cyde of rotation in Fig. 12.1

B1

B1

(e)

Eorecaiens acm 1_: —_—

No ecf for this part. - r : r angle of rotation /¢
m' 90 180 270 380

B1

1" (a) | >correct circuit connection for all =
>Correct | for and voltm =
and rheostat
set up should at least be able to take 1
correct set of readings to be awarded any marks

component X
ory
(b) | >For X, Resistance Rx is not linearly related with | and graph has a decreasing positive Al
gative gradient. OR Resi Ry d when current in component X, Ix increases
(V- graph, d g g > R d ) A1
%
s . .
a .
.
i
A
0e SR =SSP SR A -
J ass o 01 oz 0xs [E)
>For Y, Resistance Ry is not linearly related with | and graph has an increasing positive
gradient OR
Resistance Ry increases when current in component Y, Iy increases
(V- graph, ing gradient> R )
v
.
£ ‘)
4 ' .
4
.
3 i
Ve
i -
i L
R e et
Q0 ons '3} s 0 02 €3
(cl) | >R=VN=5.00/028=17.857 B1
>R=181(2sh) Al
>X = Thermistor (NTC) or LDR

12

f2)

>E=mc(A8) = 0.25(4200)(35-15) = 25(4200(20)
>E=21000J

M1
Al

>P=Eft=21000/(3.5x60)=21000/210=100 W

Al

(ci)

>E =Pt = 100(22 x60) = 13 200
>E=C(A8),C=E/(A8)=13200/12=1100J°C

B1
B1

>C=mc,c=C/m=1100/0.50 = 2200 J/ (kg*C)

B1

Scdlleu witl udinSc:



> From E/t = mc AB/t

E /1min =m(4 200)(5.0 *C/1min) -~Equation 1 for water
E/1min = m(2 200)( A8 /1 min) - Equation for paraffin
>Eqn1/Egn 2

1= (4200 /2 200)( 5.0 “C/1min / AB /1 min)

A6 /1 min = 9.545= .5 “C/min (28f) 1. ,.__{

(ei)

>Uuammm2mm¢mmmommmmummmn over the
beaker in Fig. 12.5 to prevent loss of mass of paraffin through evaporating during the 2.2
minutes of heating. OR
>Uuomom'mrmm2hdu(mbrnmmmmmtwhmn over the
beaker in Fig. 12.5 to reduce loss of heat from paratfin 1o surrounding through convection
during the 2.2 minutes of heating. OR

> paint the outside of the bukorwhnomhnrlomnnuonm mmh rodiltlon

Lower final temperature (as the same amount of energy is used 1o heat a larger mass of
paraffin) OR

Higher final temperature a less heat is lost from the paraffin to the surrounding

Mark only awarded for correct, logical consequence of the part (e1), no mark for this part if part
(ei) is wrong.

Note: Theoretical value of she of paraffin is 2130 Jkg°C.

For E=mc(AB) = 0.50(2130)(32-10) = 12 780 J

Amount Energy lost to environment = 13 200 -12 780 = 420 J
E = mivp m = 420/152 = 2.76 g vaporze

The END

-

B1

B1

B1
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