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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.

0204/PA02

Total
(Column 1)
Total 
(Column 2)

TOTAL

Examiner�s Initials

Leave blankSurname Other Names

Centre Number Candidate Number

Candidate Signature



0204/PA02

LEAVE 
MARGIN
BLANK

2

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 aeroplane shown in Figure 1 is travelling horizontally at 95 m s�1.  It has to drop a crate of
emergency supplies.
The air resistance acting on the crate may be neglected.

Figure 1

(a) (i) The crate is released from the aircraft at point P and lands at point Q.  Sketch the path
followed by the crate between P and Q as seen from the ground.

(ii) Explain why the horizontal component of the crate�s velocity remains constant while it is
moving through the air.

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

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

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

(b) (i) To avoid damage to the crate, the maximum vertical component of the crate�s velocity on
landing should be 32 m s�1.  Show that the maximum height from which the crate can be
dropped is approximately 52 m.

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

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

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

(ii) Calculate the time taken for the crate to reach the ground if the crate is dropped from a
height of 52 m.

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

...............................................................................................................................................
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(iii) If R is a point on the ground directly below P, calculate the horizontal distance QR.

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

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

(c) In practice air resistance is not negligible.  State and explain the effect this has on the maximum
height from which the crate can be dropped.

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

.........................................................................................................................................................
(2 marks)
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2 (a) State the equation of state for an ideal gas.

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

(b) A fixed mass of an ideal gas is heated while its volume is kept constant.  Sketch a graph on the
axes below to show how the pressure, p, of the gas varies with the absolute temperature, T, of
the gas.

(2 marks)

(c) Explain in terms of molecular motion, why the pressure of the gas in part (b) varies with the
absolute temperature.

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

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

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

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

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

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

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

(d) Calculate the average kinetic energy of the gas molecules at a temperature of 300 K.

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

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

.........................................................................................................................................................
(2 marks)
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3 (a) Define the moment of a force.

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

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

(b) The diagram shows a uniform diving board of weight, W, that is fixed at A.  The diving board is
supported by a cylinder at C, that exerts an upward force, P, on the board.

(i) By considering moments about A, explain why the force P must be greater than the weight
of the board, W.

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

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

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

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

(ii) State and explain what would be the effect on the force P of a girl walking along the board
from A to B.

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

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

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

...............................................................................................................................................
(4 marks)
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4 A skydiver of mass 70 kg, jumps from a stationary balloon and reaches a speed of 45 m s�1 after falling
a distance of 150 m.

(a) Calculate the skydiver�s

(i) loss of gravitational potential energy,

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

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

(ii) gain in kinetic energy.

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

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

(b) The difference between the loss of gravitational potential energy and the gain in kinetic energy
is equal to the work done against air resistance.  Use this fact to calculate

(i) the work done against air resistance,

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

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

(ii) the average force due to air resistance acting on the skydiver.

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

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

...............................................................................................................................................
(3 marks)
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5 (a) A 2.0 kW heater is used to heat a room from 5 °C to 20 °C.  The mass of air in the room is 30 kg.
Under these conditions the specific heat capacity of air = 1000 J kg�1K�1.

Calculate

(i) the gain in thermal energy of the air,

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

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

(ii) the minimum time required to heat the room.

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

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

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

(b) State and explain one reason why the actual time taken to heat the room is longer than the value
calculated in part (a)(ii).

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

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

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

.........................................................................................................................................................
(2 marks)
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6 A golf club undergoes an inelastic collision with a golf ball and gives it an initial velocity of 60 m s�1.
The ball is in contact with the club for 15 ms and the mass of the ball is 4.5 × 10�2kg.

(a) Explain what is meant by an inelastic collision.

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

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

(b) Calculate

(i) the change in momentum of the ball, 

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

(ii) the average force the club exerts on the ball.

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

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

(c) (i) State the value of the force exerted by the ball on the club and give its direction.

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

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

(ii) Explain how your answer to part (i) follows from an appropriate law of motion.

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

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

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

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

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

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

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