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Data Sheet

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

! This sheet may be useful for answering some of the questions in the 
examination.

! You may wish to detach this sheet before you begin work.
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Answer all questions.

1 The graph shows how the pressure of an ideal gas varies with its volume when the mass and
temperature of the gas are constant.

(a) On the same axes, sketch two additional curves A and B, if the following changes are made.

(i) The same mass of gas at a lower constant temperature (label this A).

(ii) A greater mass of gas at the original constant temperature (label this B).
(2 marks)

(b) A cylinder of volume 0.20 m3 contains an ideal gas at a pressure of 130 kPa and a temperature of
290 K.  Calculate

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

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

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

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

(ii) the average kinetic energy of a molecule of gas in the cylinder,

...............................................................................................................................................
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(iii) the total kinetic energy of the molecules in the cylinder.

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

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

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

7

2 Figure 1 shows a uniform steel girder being held horizontally by a crane.  Two cables are attached to
the ends of the girder and the tension in each of these cables is T.

Figure 1

(a) If the tension, T, in each cable is 850 N, calculate

(i) the horizontal component of the tension in each cable,

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

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

(ii) the vertical component of the tension in each cable,

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

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

(iii) the weight of the girder.

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

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

(b) On Figure 1 draw an arrow to show the line of action of the weight of the girder.
(1 mark)
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3 (a) Explain why a raindrop falling vertically through still air reaches a constant velocity.

You may be awarded marks for the quality of written communication in your answer.

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

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

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

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

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

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

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

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

(b) A raindrop falls at a constant vertical velocity of 1.8 m s�1 in still air.  The mass of the raindrop
is 7.2 × 10�9kg.

Calculate

(i) the kinetic energy of the raindrop,

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

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

(ii) the work done on the raindrop as it falls through a vertical distance of 4.5 m.

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

...............................................................................................................................................
(4 marks)
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(c) The raindrop in part (b) now falls through air in which a horizontal wind is blowing.  If the
velocity of the wind is 1.4 m s�1, use a scale diagram or calculation to determine the magnitude
and direction of the resultant velocity of the raindrop.

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

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

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

.........................................................................................................................................................
(3 marks)
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4 Figure 2 shows a tube containing small particles of lead.  When the tube is inverted the particles of
lead fall freely through a vertical height equal to the length of the tube.

Figure 2

(a) Describe the energy changes that take place in the lead particles during one inversion of the tube.

You may be awarded marks for the quality of written communication in your answer.

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

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

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

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

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

.........................................................................................................................................................
(3 marks)
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(b) The tube is made from an insulating material and is used in an experiment to determine the
specific heat capacity of lead.  The following results are obtained.

mass of lead: 0.025 kg
number of inversions: 50
length of tube: 1.2 m
change in temperature of the lead: 4.5 K

Calculate

(i) the change in potential energy of the lead as it falls after one inversion down the tube,

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

(ii) the total change in potential energy after 50 inversions,

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

(iii) the specific heat capacity of the lead.

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

...............................................................................................................................................
(4 marks)
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5 The graph shows how the momentum of two colliding railway trucks varies with time.  Truck A has a
mass of 2.0 × 104kg and truck B has a mass of 3.0 × 104kg.  The trucks are travelling in the same
direction.

(a) Calculate the change in momentum of

(i) truck A,

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

(ii) truck B.

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

(b) Complete the following table.

(4 marks)

initial
velocity/m s�1

final
velocity/m s�1

initial kinetic
energy/J

final kinetic
energy/J

truck A

truck B

� ��� ��� ��� ��� ��� ��� ��� ���
�

��

��

��

��

	�

��

time/s

momentum/103kg m s�1

B

A



(c) State and explain whether the collision of the two trucks is an example of an elastic collision.

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

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

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

.........................................................................................................................................................
(3 marks)
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6 A fairground ride ends with the car moving up a ramp at a slope of 30° to the horizontal as shown in
Figure 3.

Figure 3

(a) The car and its passengers have a total weight of 7.2 × 103N.  Show that the component of the
weight parallel to the ramp is 3.6 × 103N.

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

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

(b) Calculate the deceleration of the car assuming the only force causing the car to decelerate is that
calculated in part (a).

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

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

(c) The car enters at the bottom of the ramp at 18 m s�1.  Calculate the minimum length of the ramp
for the car to stop before it reaches the end.  The length of the car should be neglected.

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

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

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

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

(d) Explain why the stopping distance is, in practice, shorter than the value calculated in part (c).

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

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

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

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