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In addition to this paper you will require:
! a calculator;
! a pencil and a ruler.

Time allowed: 1 hour 

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

marked. 

Information
! The maximum mark for this paper is 50. 
! Mark allocations are shown in brackets. 
! The paper carries 30% of the total marks for Physics Advanced Subsidiary

and carries 15% of the total marks for Physics Advanced.
! A Data Sheet is provided on pages 3 and 4.  You may wish to detach this 

perforated sheet at the start of the examination.  
! You are expected to use a calculator where appropriate.
! In questions requiring description and explanation you will be assessed on

your ability to use an appropriate form and style of writing, to organise
relevant information clearly and coherently, and to use specialist vocabulary
where appropriate.  The degree of legibility of your handwriting and the level
of accuracy of your spelling, punctuation and grammar will also be taken into
account.
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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) (i) One of the assumptions of the kinetic theory of gases is that molecules make elastic
collisions.  State what is meant by an elastic collision.

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

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

(ii) State two more assumptions that are made in the kinetic theory of gases.

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

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

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

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

(b) One mole of hydrogen at a temperature of 420 K is mixed with one mole of oxygen at 320 K.
After a short period of time the mixture is in thermal equilibrium.

(i) Explain what happens as the two gases approach and then reach thermal equilibrium.

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

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

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

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

(ii) Calculate the average kinetic energy of the hydrogen molecules before they are mixed
with the oxygen molecules.

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

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

...............................................................................................................................................
(4 marks)
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2 (a) State the difference between vector and scalar quantities.

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

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

(b) State one example of a vector quantity (other than force) and one example of a scalar quantity.

vector quantity .................................................................................................................................

scalar quantity .................................................................................................................................
(2 marks)

(c) A 12.0 N force and a 8.0 N force act on a body of mass 6.5 kg at the same time.
For this body, calculate

(i) the maximum resultant acceleration that it could experience,

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

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

(ii) the minimum resultant acceleration that it could experience.

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

...............................................................................................................................................
(4 marks)
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3 A packing case is being lifted vertically at a constant speed by a cable attached to a crane.  The packing
case has a mass of 640 kg.

(a) With reference to one of Newton�s laws of motion, explain why the tension, T, in the cable must
be equal to the weight of the packing case.

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

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

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

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

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

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

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

(b) The packing case is lifted through a vertical height of 8.0 m in 4.5 s.

Calculate 

(i) the work done on the packing case,

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

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

(ii) the power output of the crane in this situation.

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

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

...............................................................................................................................................
(3 marks)
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4 The graph represents the motion of two cars, A and B, as they move along a straight, horizontal road.

(a) Describe the motion of each car as shown on the graph.

(i) car A: .....................................................................................................................................

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

(ii) car B: .....................................................................................................................................

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

(b) Calculate the distance travelled by each car during the first 5.0 s.

(i) car A: .....................................................................................................................................

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

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

(ii) car B: .....................................................................................................................................

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

...............................................................................................................................................
(4 marks)
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(c) At time t = 0, the two cars are level.  Explain why car A is at its maximum distance ahead of B
at t = 2.5 s

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

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

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

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

.........................................................................................................................................................
(3 marks)
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5 A female runner of mass 60 kg generates thermal energy at a rate of 800 W.

(a) Assuming that she loses no energy to the surroundings and that the average specific heat capacity
of her body is 3900 J kg�1K�1, calculate

(i) the thermal energy generated in one minute,

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

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

(ii) the temperature rise of her body in one minute.

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

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

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

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

(b) In practice it is desirable  for a runner to maintain a constant temperature.  This may be achieved
partly by the evaporation of sweat.  The runner in part (a) loses energy at a rate of 500 W by this
process.

Calculate the mass of sweat evaporated in one minute.

specific latent heat of vaporisation of water = 2.3 × 106J kg�1

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

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

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

(c) Explain why, when she stops running, her temperature is likely to fall.

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

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

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

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

.........................................................................................................................................................
(2 marks)
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6 (a) Define the moment of a force about a point.

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

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

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

(b) The diagram shows a trailer attached to the towbar of a stationary car.  The weight of the trailer
is 1800 N and is shown acting through its centre of gravity.  
F is the force exerted by the towbar on the trailer.  FR is the total normal reaction force
experienced by the trailer.  When stationary all forces acting on the trailer are vertical. 

(i) Explain what is meant by centre of gravity.

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

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

(ii) Calculate the force, F, exerted by the towbar on the trailer.

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

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

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

(iii) Calculate FR.

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

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

...............................................................................................................................................
(2 marks)
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2.5 m

F

1800 N

FR
0.35m



(c) The car starts to move forwards.  State and explain what happens to the magnitude and direction
of force, F.

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

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

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

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

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

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

.........................................................................................................................................................
(3 marks)
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QUALITY OF WRITTEN COMMUNICATION (2 marks)

2

END  OF QUESTIONS
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