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

Time allowed: 1 hour 15 minutes

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 40. 
! Mark allocations are shown in brackets. 
! The paper carries 10% 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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SECTION A: NUCLEAR INSTABILITY

Answer all of this question

1 The high energy electron diffraction apparatus represented in Figure 1 can be used to determine
nuclear radii.  The intensity of the electron beam received by the detector is measured at various
diffraction angles, θ.

Figure 1

(a) Sketch on the axes below a graph of the results expected from such an electron diffraction
experiment.

(2 marks)
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(b) (i) Use the data in the table to plot a straight line graph that confirms the relationship 
R = r0A ��.

(ii) Estimate the value of r0 from the graph.

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

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

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

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

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

(c) Discuss the merits of using high energy electrons to determine nuclear radii rather than 
using α particles.

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

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

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

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

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

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

.........................................................................................................................................................
(3 marks)
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element
radius of

nucleonnucleus, R
number, A10�15m

lead 6.66 208
tin 5.49 120

iron 4.35 56
silicon 3.43 28
carbon 2.66 12



W05/PHA8/W

LEAVE 
MARGIN
BLANK

Turn over!!

7



SECTION  B:  TURNING POINTS  IN  PHYSICS

Answer all questions.

2 A narrow beam of electrons is produced in a vacuum tube using the arrangement shown in Figure 2.

Figure 2

(a) Describe the function of each voltage supply unit and state a typical voltage for each unit. 

(i) unit A

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

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

(ii) unit B

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

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

(b) State and explain the effect on the beam of

(i) reducing the voltage of A,

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

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

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

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

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

W05/PHA8/W

LEAVE 
MARGIN
BLANK

8

+

+

�

�

A

B

filament wire

anode
vacuum tube  



(ii) increasing the voltage of B.

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

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

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

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

...............................................................................................................................................
(4 marks)
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3 In an experiment to demonstrate the wave nature of light, a parallel beam of monochromatic light was
directed at two closely spaced slits, as shown in Figure 3.  A pattern of bright and dark fringes due to
this light passing through the slits was seen on the screen. 

Figure  3

(a) Explain why this fringe pattern was formed.  

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

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

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

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

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

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

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

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

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

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

.........................................................................................................................................................
(4 marks)
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(b) Discuss why this fringe pattern cannot be explained using Newton�s corpuscular theory of light.

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

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

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

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

.........................................................................................................................................................
(2 marks)
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4 A charged oil droplet was observed falling between two oppositely charged parallel plates, as shown in
Figure 4. 

Figure  4

(a) Explain why the droplet stopped moving and remained stationary when the potential difference
between the plates was adjusted to a certain value, Vc.

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

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

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

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

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

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

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

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

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

.........................................................................................................................................................
(3 marks)
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(b) (i) The spacing between the plates is 6.0 mm.  A charged oil droplet of mass 6.2 × 10�14kg
is stopped when Vc = 5700 V.  Calculate the charge on this droplet.  

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

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

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

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

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

(ii) Describe and explain what would have happened to this droplet if the potential difference
had been greater than 5700 V.

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

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

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

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

...............................................................................................................................................
(5 marks)
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5 (a) In a science fiction film, a space rocket travels away from the Earth at a speed of 0.994 c, 
where c is the speed of light in free space.  A radio message of duration 800 s is transmitted by
the space  rocket.  

(i) Calculate the duration of the message when it is received at the Earth.

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

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

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

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

(ii) Calculate the distance moved by the rocket in the Earth�s frame of reference in the time
taken to send the message.

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

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

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

(b) A student claims that a twin who travels at a speed close to the speed of light from Earth to a
distant star and back would, on return to Earth, be a different age to the twin who stayed on
Earth.  Discuss whether or not this claim is correct.  

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

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

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

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

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

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

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

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

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

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

END  OF QUESTIONS
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