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! A Data Sheet is provided as pages 3 and 4 of this question paper.
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the examination.

! Please do not attempt to remove the data sheet as the page is not 
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Answer all questions.

1 The distance-time graphs for two runners, A and B, in a 100 m race are shown.

(a) Explain how the graph shows that athlete B accelerates throughout the race.

.............................................................................................................................................

.............................................................................................................................................
(1 mark)

(b) Estimate the maximum distance between the athletes.

.............................................................................................................................................
(1 mark)

(c) Calculate the speed of athlete A during the race. 

.............................................................................................................................................
(1 mark)

(d) The acceleration of athlete B is uniform for the duration of the race.

(i) State what is meant by uniform acceleration.

....................................................................................................................................

(ii) Calculate the acceleration of athlete B.

....................................................................................................................................

....................................................................................................................................
(3 marks)
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2 Figure 1 shows two of the forces acting on a uniform ladder resting against a smooth vertical
wall.

Figure 1

The ladder is 6.0 m long and has a weight of 150 N.  The horizontal force, P, exerted on the
ladder by the wall is 43 N.  Force Q (not shown) is the force the ground exerts on the ladder
at B.

(a) Explain why the force, Q must have

(i) a vertical component,

....................................................................................................................................

....................................................................................................................................

(ii) a horizontal component.

....................................................................................................................................

....................................................................................................................................
(2 marks)

(b) Draw an arrow on the diagram to represent the force Q.
(1 mark)

(06)
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(c) State the 

(i) horizontal component of Q, .......................................................................................

(ii) vertical component of Q. ...........................................................................................
(2 marks)

(d) State and explain the effect on force Q if a person stands on the bottom of the ladder
and the direction of P is unchanged.

You may be awarded additional marks to those shown in brackets for the quality of
written communication in your answer.

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
(3 marks)

Turn over for the next question
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3 A cylinder of fixed volume 8.2 × 10�3 m3 contains gas at a temperature of 295 K and a
pressure of 4.2 × 105 Pa.

(a) Calculate 

(i) the amount of gas in the cylinder in moles,

....................................................................................................................................

....................................................................................................................................

(ii) the average kinetic energy of the gas molecules.

....................................................................................................................................

....................................................................................................................................
(3 marks)

(b) The temperature of the gas in the cylinder is decreased.

You may be awarded additional marks to those shown in brackets for the quality of
written communication in your answer.

(i) How does this change affect the motion of the gas molecules?

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(ii) State and explain, using the kinetic theory, the effect this has on the pressure of
the gas.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................
(4 marks)

(08)
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(c) Another cylinder of the same volume contains a gas at the same temperature and
pressure as the original gas but whose molecules have a greater mass.  Explain why the
amount of energy required to raise the temperature of both gases by the same amount is
identical.

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
(2 marks)

Turn over for the next question
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4 Ice of mass 22 g at temperature �12 °C is taken from a freezer and placed in a polystyrene
cup containing water at a temperature 22 °C.

specific heat capacity of ice = 2100 J kg�1 K�1

specific latent heat of fusion of ice = 3.3 × 105 J kg�1

(a) Calculate the quantity of heat needed

(i) to raise the temperature of the ice from �12 °C to 0 °C,

....................................................................................................................................

....................................................................................................................................

(ii) to change the ice to water without an increase in temperature.

....................................................................................................................................

....................................................................................................................................
(3 marks)

(b) The temperature of the water in the cup falls after the ice has been added.

specific heat capacity of water = 4200 J kg�1 K�1

(i) Calculate the mass of the water in the cup if the lowest temperature reached by
the water is 8 °C.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(ii) State an assumption you have made in part (b)(i).

....................................................................................................................................

....................................................................................................................................
(4 marks)
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5 An athlete performs an experiment to measure the power developed as he runs up a flight of
stairs.  The athlete makes the assumption that the work done in climbing the stairs is equal to
the gain in potential energy.

(i) State the measurements that would be needed to find the power developed by the
athlete.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(ii) Show how the measurements would be used to calculate the power developed as
the athlete runs up the stairs.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(iii) Explain why the power calculated by the athlete is likely to be less than the
power actually developed.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................
(8 marks)
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6 (a) State the principle of moments.

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
(2 marks)

Figure 2 shows a child�s mobile in equilibrium.

Figure 2

A piece of cotton thread is attached to the rod supporting objects A and B and another
piece of cotton thread supports the rod holding objects C and D.  The tension in the
cotton threads is T and all the rods are horizontal.

(b) (i) Complete the following table assuming the weights of the rods are negligible.

(12)

0.10 m

0.08 m

0.10 m

0.06 m0.06 m

d

T

A
B

C
D

T

weight of object A
/N

weight of object B
/N

weight of object C
/N

weight of object D
/N

0.40 0.10



13 LEAVE
MARGIN
BLANK

(ii) Calculate the distance, d.

....................................................................................................................................

....................................................................................................................................

(iii) Calculate the magnitude of T.

....................................................................................................................................
(5 marks)

(c) Object A becomes detached and falls to the ground.  State and explain the initial effect
on

(i) the rod holding objects A and B,

....................................................................................................................................

....................................................................................................................................

(ii) the rod holding objects C and D,

....................................................................................................................................

....................................................................................................................................

(iii) the rod closest to the top of the mobile.

....................................................................................................................................

....................................................................................................................................
(3 marks)

Quality of Written Communication (2marks)

END  OF QUESTIONS
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