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Instructions
! Use blue or black ink or ball-point pen.
! Fill in the boxes at the top of this page.
! Answer all questions. 
! Answer the questions in the spaces provided.
! Show all your working.
! Do all rough work in this book.  Cross through any work you do not

want to be marked.

Information
! The maximum mark for this paper is 50.  
! Two of these marks will be awarded for using good English,

organising information clearly and using specialist vocabulary where
appropriate.

! The marks for questions are shown in brackets.
! A Data Sheet is provided on pages 3 and 4.  You may wish to detach

this perforated sheet at the start of the examination.
! Questions 3(c) and 6(c) should be answered in continuous prose.  

In these questions you will be marked on your ability to use good
English, to organise information clearly and to use specialist
vocabulary where appropriate.
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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 (a) A balloon contains 0.40 mol of helium at 300 K.  Calculate

(i) the number of helium atoms in the balloon,

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

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

(ii) the average kinetic energy of a helium atom in the balloon,

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

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

(iii) the total kinetic energy of the helium atoms in the balloon.

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

(b) The temperature of the helium in the balloon is increased.

(i) How does this change affect the motion of the helium atoms?

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

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

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

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

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

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

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

____
8
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2 (a) A cheetah accelerating uniformly from rest reaches a speed of 29 m s�1 in 2.0 s and then
maintains this speed for 15 s.  Calculate

(i) its acceleration,

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

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

(ii) the distance it travels while accelerating,

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

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

(iii) the distance it travels while it is moving at constant speed.

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

(b) The cheetah and an antelope are both at rest and 100 m apart.  The cheetah starts to
chase the antelope.  The antelope takes 0.50 s to react.  It then accelerates uniformly for
2.0 s to a speed of 25 m s�1 and then maintains this speed.  The graph shows the speed-
time graph for the cheetah.

(i) Using the same axes plot the speed-time graph for the antelope during the chase.
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(ii) Calculate the distance covered by the antelope in the 17 s after the cheetah started
to run.

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

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

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

(iii) How far apart are the cheetah and the antelope after 17 s?

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

....................................................................................................................................
(6 marks)

Turn over for the next question

____
10
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3 Figure 1 shows a ship being pulled along by cables attached to two tugs.

Figure 1

(a) The tension in each cable is 6500 N and the ship is moving at a constant speed of 
1.5 m s�1.  When θ is equal to 35°, calculate

(i) the resultant force exerted on the ship by the cables,

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

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

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

(ii) the work done by the tension in the cables in one minute.

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

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

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

(b) Explain why the work done on the ship does not result in a gain in its kinetic energy.

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

.............................................................................................................................................
(2 marks)
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(c) State and explain the initial effect on the ship if the angle θ is reduced while the tension
in the cables remains constant.

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

____
9
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4 (a) The intensity of solar radiation incident on a solar panel is 400 W m�2.  The solar panel
uses this radiation to heat water flowing through it.  The panel has an area of 
6.0 m2 and 80% of the solar radiation is absorbed by the water.

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

Calculate

(i) the energy received by the panel in one second,

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

(ii) the energy absorbed by the water in one second,

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

(iii) the temperature rise of the water if it flows through the panel at a constant rate 
of 3.0 × 10�2 kg s�1.

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

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

(b) The panel moves during the day so that the solar radiation always strikes its surface at
right angles.  State and explain the effect on the temperature rise of the water if the
panel is not free to move.

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

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

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

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

____
6
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5 (a) Define the moment of a force.

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

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

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

(b) Figure 2 shows the force, F, acting on a bicycle pedal.

Figure 2

(i) The moment of the force about O is 46 N m in the position shown.  Calculate the
value of the force, F.

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

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

(ii) Force, F, is constant in magnitude and direction while the pedal is moving
downwards.  State and explain how the moment of F changes as the pedal moves
through 80°, from the position shown.

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

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

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

____
6
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6 Figure 3 shows two trolleys, A and B, of equal mass, travelling towards each other at the
same speed, u.

Figure 3

(a) State and explain why the initial total momentum of the trolleys is zero.

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

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

(b) The trolleys collide and then move apart.  If no resultant external forces are acting,
explain why

(i) the velocity of trolley A must be equal and opposite to the velocity of trolley B,

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

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

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

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

(ii) the speed of each trolley will be smaller as a result of the collision.

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

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

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

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

A Bu u
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(c) Describe how you would measure the speed of trolley A after the collision.

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

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

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

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

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

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

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

Quality of Written Communication (2 marks)

END  OF QUESTIONS

____
2

____
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