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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 (a) X and Y are two different β emitting sources.  Initially they contain the same number
of unstable nuclei.  Both sources have their emissions recorded over a period of time.
The decay constant of source X is greater than that of Y.  State what is meant by decay
constant and describe two differences in the recordings from the two sources.

You may be awarded additional marks to those shown in brackets for the quality of
written communication in your answer.

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

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

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

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

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

(b) The activity of a sample of radioactive iodine, I, is presented in the following graph.   131
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(i) Show that the decay constant of I is about 1 × 10�6 s�1.

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

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

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

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

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

(ii) Calculate the half-life of I in days.

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

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

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

(iii) Calculate the initial number of I atoms in the sample.

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

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

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

....................................................................................................................................
(7 marks)

Turn over for the next question
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SECTION  B:  MEDICAL PHYSICS

Answer all questions.

2 (a) Figure 1 shows the ECG waveform produced when electrodes are attached to the chest
of a healthy person.  Label the axes with suitable scales and units.  

Figure 1

(2 marks)

(b) State what is meant by depolarisation and repolarisation and, in terms of ion
movement, explain how each effect is caused.  

depolarisation: ....................................................................................................................

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

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

repolarisation: .....................................................................................................................

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

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

P

Q S

T

R
electrical
potential

time
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(c) State how the action of the atria and ventricles correspond to the waveform PQRST
shown in Figure 1. 

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

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

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

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

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

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

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

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

Turn over for the next question
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3 Modern diagnostic X-ray tubes are used to produce sharp images of parts of the human
skeleton.  

(a) Explain how the design of the anode allows a sharp image to be produced.

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

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

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

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

(b) State and explain three methods used to minimise the patient dose during diagnostic
radiography.

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

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

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

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

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

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

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

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

.............................................................................................................................................
(3 marks)
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(c) A beam of 50 keV X-ray photons is incident on and travels through a piece of bone of
thickness 1.2 cm.  Calculate the ratio of the transmitted intensity to incident intensity of
the X-ray beam.  

half-value thickness of bone for 50 keV X-ray photons = 1.5 cm

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

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

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

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

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

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

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

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

Turn over for the next question
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____
6

4 (a) For each of the defects of vision listed below, describe the sharpness of the image
formed of an object placed at a distance of 25 cm from the eye.

Slight hypermetropia

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

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

Slight astigmatism

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

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

(b) A converging lens is used to view an object placed 36 cm from it.  A virtual image is
formed which is 2.5 times larger than the object.

(i) State the defect of vision that this lens would be used to correct.

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

(ii) Calculate the power of the lens.

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

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

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

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

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

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

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

....................................................................................................................................
(4 marks)
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5 (a) Describe how the vibrations of a sound wave are transmitted from the outer ear to the
inner ear.  You should include an explanation of how the pressure changes are
amplified.

You may be awarded additional marks to those shown in brackets for the quality of
written communication in your answer.  

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

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

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

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

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

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

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

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

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

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

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

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

Question 5 continues on the next page
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(b) The dBA scale is used as a measure of perceived loudness which matches the response
of the human ear.  State the two main features of the dBA scale which enable it to
match the response of the ear.  

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

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

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

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

Quality of Written Communication (2 marks)

END  OF QUESTIONS
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There are no questions printed on this page
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There are no questions printed on this page
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