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PHY3 JUNE 2003 - TOPIC D - MEDICAL PHYSICS


Topic D – Medical Physics

4.  (a) The diagram shows part of the range of unit prefixes. 

Copy and complete the diagram below by filling in the empty boxes.  (4)
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(b) Describe how a radionuclide can be used to investigate the function of the thyroid gland by carrying out an uptake test. You may be awarded a mark for the clarity of your answer.  (4)

Technetmm-99m, 99m43Tc, decays by gamma emission with a half-life of 6 hours. 

Give three reasons why 99m43Tc is suitable for this procedure.  (3)

Technetmm-99m is produced when molybdenum (Mo) decays by β- emission. 

Write a nuclear equation for this decay.   (2)

(c) The radioactive half-life of 13153I is 8 days, but when this is given to a patient the observed activity decreases to half its initial value in 6 days. Explain this observation.  (1)
What will the observed activity fall to in 24 days?   (2)
(d) Give two reasons why MeV X-rays are preferred to keV X-rays for therapy.  (2)
Explain, with the aid of a diagram, the benefit to the patient of using a multiple beam technique.   (3)
State two precautions taken to protect the radiographer carrying out multiple beam therapy.   (2)
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(e) In an ultrasound A-scan, a single transducer can be used both 

to send and receive pulses of ultrasound.
The diagram shows a lateral cross-section through part of the 

abdomen (not to scale).
What is X and what is its function?  (2)
Calculate the time delay between sending out a single pulse and 

receiving its echo from interface K. 

(Speed of ultrasound in soft tissue = 1500 m s-1).  (3)

The interval between pulses emitted by the transducer is 200 µs. At what frequency are pulses emitted?  (2)
Two successive emitted pulses are shown on the grid below. 
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Add to a copy of this grid any traces produced by the echoes from interface K.  (1)

An echo from interface M takes 250 µs to return to the transducer. .

Suggest why reflections from M will be difficult to interpret.   (1)

Total 32 marks









