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PHY3 JANUARY 2004 - TOPIC D - MEDICAL PHYSICS


Topic D – Medical Physics

4. (a) Show that 20 keV is equivalent to 3.2 x 10-15 J.
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Hence find the maximum possible speed of an electron accelerated from rest by a potential difference of 20 kV. (5)
(b) The diagram shows keV X-rays being 

used for diagnosis.
Use the diagram to explain how an 

anti-scatter grid improves the sharpness 

of an X-ray image. You may be awarded 

a mark for the clarity of your answer. (3)
State the material from which the 

anti-scatter grid is made. (1)
(c) Describe how an ultrasound 

A-scan can be used to obtain 

information about the depths of 

structures in the human body. 

Explain how the diameter of the head of a fetus could be determined using this technique. (5)
Explain with the aid of a suitable calculation why ultrasound of frequency 1.2 MHz would not be suitable for carrying out detailed eye investigations. 

(Speed of ultrasound used in eye investigations = 1500 ms-1.) (3)
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(d) The intensity of a homogeneous 

(single wavelength) X-ray beam 

decreases as it passes through 

matter as shown on the graph 

opposite. Equal thicknesses of 

absorber absorb equal fractions 

of the energy. The half-value 

thickness (HVT) is the thickness of 

material required to reduce the 

intensity of the X-ray beam to half 

its original value.
What is meant by a homogeneous X-ray beam? (1)

What is the HVT of this absorber for this X-ray beam? (1)
Use the graph to justify the statement, "Equal thicknesses of absorber absorb equal fractions of the energy". (2)
The HVT for a homogeneous 30keV X-ray beam in aluminium is 2.4mm. What thickness of aluminium is needed to reduce the intensity of this beam from 400 kWm-2 to 50kWm-2? (2)
Explain why absorbers of specific shapes and thicknesses are often necessary when using X-rays for therapy. (2) 

(e) A nucleus of 13153 I decays to a nucleus of xenon (Xe) by emitting a β- particle and some γ radiation. Write a nuclear equation for this decay. (2)
Sketch a labelled diagram showing the essential features of a γ -camera, indicating the position of the patient and the source of the y-rays. (5) 

(Total 32 marks)









