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SECTION A [50 marks]
Answer ALL questions from this seclion.

1 Fig 1.1 shows a box released from rest at the top of a building. The box takes 5 Osto
reach the ground. The mass of the box is 500 g.

The average acceleration of the box can be modelled as shown in Fig 1.2.
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(a) State the velocity of the box atlime = 2.0 s, velocity = ..o (1]

(b) Calculate the dislance travelled by the box for the first 2.0 s.

distance travelled = ...............[2]

(¢) Using Newdon's law of motion, determine the lolal average resistance force that is
opposing the motion of the box at time = 3.0 s.

total average resistance force = ...............[2]

(d) Explain why the resistance force acting on the box is not a constant value
throughout the motion.
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2 Fig 2.1 shows an unstretched spring. When a mass of 1.5 kg is hooked at lhe end of the
spring, the mass is suspended at a distance x cm from its original position (see Fig 2.2).
Fig 2.3 shows the mass is further pulled downward to a new position. The mass is then
released to oscillate about the undisturbed position of the mass as shown in Fig 2.2,

unstretched
spring

origina! ~

position of\n e g - -

mass == I xcm

undisturbed position
of the mass
Fig 2.1 Fig2.2 Fig2.3

(a) Explain the meaning of centre of gravity.

e

(b) The loss in gravitational potential energy of the mass between its original position
and its undisturbed position is 0.70 J. Determine the value of x.

Give your answer (0 an appropriate number of significant figures.

valueof x=..............[2]
(c) The motion of the mass during the oscillation can be modelled as the motion of a
particle in a transverse wave. The period of the mation of the mass is 1.0 s and

the amplitude of motion is 2.0 cm.

({]] Define amplitude.
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(i)

By taking the
displacement
displacement-

undisturbed position of the mass as the reference point for
of the mass, and using the axes given below, sketch the
time graph for the motion of the mass for a duration of 2.0 s,

displacement / cm

time/s
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3 Fig 3.1 show - i )
ﬂ‘\g nearest wsn;:?u‘,m:' 'cr-:»:a T be used to determine the temperalure of a liquid (to 4 Fig 4.1 shows an electric barbeque
the temperat p ). The liquid is at thermal equilibrium with the gas. The higher slove where food can be placed above
peralure of gas, the larger the pressure of the gas. a heating element. During cooking, the
food is placed on a grill to prevent direct S
contact between the food and the <
heating elemenl. The power rating of
gas pressure sensor the healing element is 600 W.

.,:b'/melal grill

—a_ heating
27 element

The pressure of the gas is 88 kPa and 120 kPa at 0 °C and 100 °C respectively.

rigid flask
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(a) Describe how lhe food above the grill becomes warm when the current flows
through the heating element.
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{a) Explain why the pressure of the gas is a suitable thermometric property for the
et omparaS. © . e G —— 2]

(b) A person intends lo cook 1500 g of meal with an initial temperature of 25°C. The
specific heat capacily of the meal is 3.0 kJ kg'°C'.

......................................................................................................... 1
The meat is considered to be cooked only when the temperature is 75 °C.
{(b) Describe how the above values of the pressure of the gas at ice point (0 °C) and
steam point (100 °C) could be determined. (i) Calculate the amount of thermal energy required to cook the meat.
.................................................................................................... smount of thermal energy = 2]
2 (i) The efficiency of the electric barbeque steve is 80%.

Determine the lime taken to cook the meat.
(c) Using the idea of how a liquid-in-glass thermomeler measures temperature,
determine the temperature of the liquid when the pressure of the gas is 150 kPa.

temperature of liquid = ............... 2] time taken = ............... [2)
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