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! 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) Calculate the radius of the U nucleus.

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

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

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

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

(b) At a distance of 30 mm from a point source of γ rays the corrected count rate is C.
Calculate the distance from the source at which the corrected count rate is 0.10 C,
assuming that there is no absorption.

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

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

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

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

(c) The activity of a source of β particles falls to 85% of its initial value in 52 s.  Calculate
the decay constant of the source.

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

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

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

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

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

r0 = 1.3 × 10�15 m
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(d) Explain why the isotope of technetium,          is often chosen as a suitable source of
radiation for use in medical diagnosis.

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

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

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

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

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

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

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

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

Turn over for the next question
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SECTION  B:  MEDICAL PHYSICS

Answer all questions.

2 (a) State and explain two physical properties of the light produced by a laser which makes
it different from the light produced by a filament lamp.

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

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

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

property 2.............................................................................................................................

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

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

(b) An endoscope may use light from a filament lamp and light from a laser.

State

(i) the use of the light from a filament lamp,

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

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

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

(ii) a use of the light from a laser.

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

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

....................................................................................................................................
(2 marks)
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(c) Figure 1 shows a cross-section through an optical fibre used in an endoscope.  The
core is made from glass of refractive index 1.5.

Figure 1

(i) Complete the graph below to show how the refractive index changes with radial
distance along the line ABCD in Figure 1.

(ii) Calculate the value of the angle of incidence, i, shown in Figure 1.

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

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

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

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

____
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3 (a) The diverging lens in Figure 2 forms an image of the object.  Complete Figure 2 by
drawing a ray diagram to show the formation of the image.  Label the image.

Figure 2

(2 marks)

(b) A diverging spectacle lens of power �3.0 D is used to correct a defect of vision.  When
used to view a real object, the image is formed 0.21 m from the lens.

(i) State the defect of vision.

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

(ii) Calculate the distance of the object from the lens.

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

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

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

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

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

____
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4 Figure 3 shows the design of an X-ray image intensifier.

Figure 3

The main components are labelled A to D.  Name each component and state its purpose in
the process of image intensification.

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

A....................................................................................................................................................

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

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

B ....................................................................................................................................................

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

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

C....................................................................................................................................................

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

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

D....................................................................................................................................................

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

.......................................................................................................................................................
(8 marks)

Turn over for the next question ____
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5 (i) State the two physical properties of a material which determine its acoustic impedance.

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

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

(ii) Under what condition is ultrasound strongly reflected at a boundary between two types
of material?

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

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

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

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

(iii) State where a coupling medium or gel is used in an ultrasound scan and explain why it
is necessary.

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

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

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

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

Quality of Written Communication (2 marks)

END  OF QUESTIONS
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