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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 per-

forated 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 rele-
vant 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 in the spaces povided.

1 (a) (i) State what is meant by a scalar quantity.

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

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

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

(ii) State two examples of scalar quantities.

example 1: ............................................................................................................................

example 2: ............................................................................................................................
(3 marks)

(b) An object is acted upon by two forces at right angles to each other.  One of the forces has a
magnitude of 5.0 N and the resultant force produced on the object is 9.5 N.  
Determine

(i) the magnitude of the other force,

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

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

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

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

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

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

(ii) the angle between the resultant force and the 5.0 N force.

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

...............................................................................................................................................
(4 marks)
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TURN  OVER  FOR  THE  NEXT QUESTION
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2 A constant resultant horizontal force of 1.8 × 103N acts on a car of mass 900 kg, initially at rest on a
level road.

(a) Calculate

(i) the acceleration of the car,

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

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

(ii) the speed of the car after 8.0 s,

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

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

(iii) the momentum of the car after 8.0 s,

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

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

(iv) the distance travelled by the car in the first 8.0 s of its motion,                                          

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

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

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

(v) the work done by the resultant horizontal force during the first 8.0 s.

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

...............................................................................................................................................
(9 marks)
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(b) On the axes below sketch the graphs for speed, v, and distance travelled, s, against time, t, for
the first 8.0 s of the car�s motion.

(2 marks)

(c) In practice the resultant force on the car changes with time.  Air resistance is one factor that
affects the resultant force acting on the vehicle.
You may be awarded marks for the quality of written communication in your answer.

(i) Suggest, with a reason, how the resultant force on the car changes as its speed increases.

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

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

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

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

(ii) Explain, using Newton�s laws of motion, why the vehicle has a maximum speed.

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

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

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

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

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

...............................................................................................................................................
(5 marks)
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0104/PA02

LEAVE 
MARGIN
BLANK

Turn over!!

7

v

0
0 0t

s

0
t



3 (a) The air in a room of volume 27.0 m3 is at a temperature of 22 °C and a pressure of 105 kPa.

Calculate 

(i) the temperature, in K, of the air,

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

(ii) the number of moles of air in the room,

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

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

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

(iii) the number of gas molecules in the room.

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

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

(b) The temperature of an ideal gas in a sealed container falls.  State, with a reason, what happens
to the

(i) mean square speed of the gas molecules,

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

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

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

(ii) pressure of the gas.

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

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

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

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

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

...............................................................................................................................................
(4 marks)
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4 (a) State the principle of moments.

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

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

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

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

(b) (i) Draw a labelled diagram of the apparatus you would use to verify the principle of
moments.

(ii) Describe the procedure that would be used and state what measurements are taken.

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

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

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

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

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

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

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

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

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

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

QUESTION  4  CONTINUES  ON  THE  NEXT PAGE
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(iii) Explain how the results would be used to verify the principle of moments.

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

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

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

...............................................................................................................................................
(7 marks)
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5 A bicycle and its rider have a total mass of 95 kg.  The bicycle is travelling along a horizontal road at
a constant speed of 8.0 m s�1.

(a) Calculate the kinetic energy of the bicycle and rider.

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

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

(b) The brakes are applied until the bicycle and rider come to rest.  During braking, 60% of the
kinetic energy of the bicycle and rider is converted to thermal energy in the brake blocks.  The
brake blocks have a total mass of 0.12 kg and the material from which they are made has a
specific heat capacity of 1200 J kg�1 K�1.

(i) Calculate the maximum rise in temperature of the brake blocks.

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

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

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

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

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

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

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

6

QUALITY OF WRITTEN COMMUNICATION (2 marks)

2

END  OF QUESTIONS
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