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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 The radioactive isotope of sodium    Na has a half life of 2.6 years.  A particular sample of this isotope
has an initial activity of 5.5 × 105 Bq (disintegrations per second).

(a) Explain what is meant by the random nature of radioactive decay.

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

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

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

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

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

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

(b) Use the axes to sketch a graph of the activity of the sample of sodium over a period of 6 years.

(2 marks)
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(c) Calculate

(i) the decay constant, in s�1, of    Na, 
1 year = 3.15 × 107s

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

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

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

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

(ii) the number of atoms of    Na in the sample initially,

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

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

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

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

(iii) the time taken, in s, for the activity of the sample to fall from 1.0 × 105 Bq to 
0.75 × 105 Bq.

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

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

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

...............................................................................................................................................
(6 marks)
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TURN  OVER  FOR  THE  NEXT QUESTION
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SECTION  B  MEDICAL PHYSICS

Answer all questions.

2 A defective eye has an unaided far point of 2.5 m and an unaided near point of 0.20 m.  A correcting
lens is used to produce an aided far point at infinity.

(a) (i) Name the defect of vision affecting the eye.

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

(ii) State one possible cause of this defect of vision.

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

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

(b) Complete the ray diagrams below for the defective eye.

(3 marks)
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(c) (i) Calculate the power of the correcting lens.

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

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

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

(ii) Calculate the aided near point when wearing the correcting lens.

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

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

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

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

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

...............................................................................................................................................
(4 marks)
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TURN  OVER  FOR  THE  NEXT QUESTION
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3 The diagram shows an ultrasound transducer as used in A-scans.  The transducer produces short pulses
of ultrasound.

(a) (i) Why is it necessary for the pulse to be short?

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

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

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

(ii) Explain, with reference to the diagram, the process by which the transducer produces short
pulses.

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

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

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

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

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

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

(b) State one advantage and one disadvantage of ultrasound compared with X-rays in medical
imaging.

advantage: ........................................................................................................................................

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

disadvantage: ...................................................................................................................................

.........................................................................................................................................................
(2 marks)
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4 (a) The graph shows the equal loudness curve for the threshold of hearing.

(i) On the diagram sketch the equal loudness curve which has an intensity level of 120 dB at
a frequency of 1000 Hz.  (120 phon)

(ii) What is the main similarity between the two curves?

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

(b) On the axes below draw the curves for:

(i) age-related hearing loss and label it A,
(ii) noise-induced hearing loss and label it B.

(iii) What is the main difference between the two types of hearing loss?

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

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

...............................................................................................................................................
(4 marks)
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5 The diagram shows a fluoroscopic image intensifier.

(a) State the purpose of:
(i) the fluorescent screen, A,

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

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

(ii) the photocathode,

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

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

(iii) the anodes,

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

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

(iv) the fluorescent screen, B.

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

...............................................................................................................................................
(4 marks)
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(b) Give one example of a medical application for which an image intensifier might be used.
Explain why the use of an image intensifier is required.

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

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

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

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

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

6

QUALITY OF WRITTEN COMMUNICATION (2 marks)

2

END  OF QUESTIONS
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