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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 parts of the question.

1 (a) A radioactive source gives an initial count rate of 110 counts per second.  After 10 minutes the
count rate is 84 counts per second.

background radiation = 3 counts per second

(i) Give three origins of the radiation that contributes to this background radiation.

1 .............................................................................................................................................

2 .............................................................................................................................................

3 .............................................................................................................................................

(ii) Calculate the decay constant of the radioactive source in s�1.

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

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

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

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

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

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

(iii) Calculate the number of radioactive nuclei in the initial sample assuming that the detector
counts all the radiation emitted from the source.

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

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

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

...............................................................................................................................................
(7 marks)
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(b) Discuss the dangers of exposing the human body to a source of α radiation.  In particular
compare the dangers when the α source is held outside, but in contact with the body, with those
when the source is placed inside the body.

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

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

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

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

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

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

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

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

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

.........................................................................................................................................................
(3 marks)
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SECTION  B:  MEDICAL PHYSICS

Answer all questions.

2 In the course of diagnosis and treatment of a child�s broken arm, several images of the arm are required.
Similarly, to check the progress of a woman�s pregnancy, several images of the foetus are required.  
In each case, state which imaging technique would probably be used and give two reasons for the
choice.

Broken arm:

technique used ........................................................

reason 1 .....................................................................................................................................................

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

reason 2 .....................................................................................................................................................

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

Foetus:

technique used ........................................................

reason 1 .....................................................................................................................................................

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

reason 2 .....................................................................................................................................................

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

4
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3 (a) (i) State the main difference between the dB scale and the adapted dBA scale used to measure
sound intensity levels.

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

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

(ii) A variable frequency sound source produces sound of equal intensity at all frequencies.
Two sound meters are placed equidistant from the source.  One meter is switched to the
dB scale.  The other meter is switched to the dBA scale.

On the axes below sketch the response of the two sound meters as the frequency varies
from 100 Hz to 10 000 Hz.  Label each curve dB or dBA.

(5 marks)

(b) A sound of intensity level 85 dB is incident on a human ear. The cross-sectional area of the ear
canal is 65 × 10�6 m2.  Calculate the power incident on the ear-drum.

threshold intensity level, I0 = 1.0 × 10�12W m�2

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

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

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

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

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

.........................................................................................................................................................
(3 marks)
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4 Electrodes are placed on the surface of a body to record an ECG trace for a healthy person.  The trace
obtained for one heartbeat is shown.

(a) (i) Label approximate scales on each axis.

(ii) State what electrical event happens at points A and B and the physical change that results.

Position A:

electrical event ......................................................................................................................

physical change ....................................................................................................................

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

Position B:

electrical event ......................................................................................................................

physical change ....................................................................................................................

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

(b) State, giving a reason, one precaution you would take when attaching the electrodes to the
surface of the skin to ensure a good signal is obtained.

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

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

(c) The amplifier used must have a high gain.  State two other properties of the amplifier.

property 1 ........................................................................................................................................

property 2 ........................................................................................................................................
(2 marks)
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5 An endoscope uses coherent and non-coherent optical fibre bundles.

(i) Describe the difference in structure between coherent and non-coherent bundles.

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

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

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

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

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

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

(ii) State the use of:

the coherent bundle .........................................................................................................................

the non-coherent bundle .................................................................................................................

(iii) The fibres in the coherent bundle have very small diameters.  State two advantages of using
small diameter fibres.

advantage 1 .....................................................................................................................................

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

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

advantage 2 .....................................................................................................................................

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

.........................................................................................................................................................
(6 marks)
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END  OF QUESTIONS
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