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Section B

The maximum mark for this section is 35. You are advised to spend approximately
50 minutes on this section.

1 (a) A person views a flashing white light source in a darkened room. Each flash lasts for
0.01 s and initially the light is flashing at a frequency of 1 Hz.

1 (a) (i) Describe how the person’s perception of the light source changes as the frequency of
the flashing light source is slowly increased from 1 Hz to 40 Hz.
[2 marks]

1 (a) (ii) State the physiological process involved.
[1 mark]
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1 (b) A person with a defective eye wears spectacles to see clearly a small real object. The
object is placed at the aided near point of the eye, 25.0 cm from the correcting lens.
The power of the correcting lens is +2.10D.

1 (b) (i) Calculate, in cm, the image distance of the image formed by the correcting lens.

Give your answer to an appropriate number of significant figures.
[3 marks]

image distance = cm

1 (b) (ii) What does the image distance represent, with reference to the defective eye?
Tick (V) the correct box.

[1 mark]
aided far point
focal length of correcting lens
unaided far point
unaided near point
Question 1 continues on the next page
Turn over »
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1 (¢) State the defect of vision which is corrected using a converging lens.
[1 mark]
1 (d) Draw a labelled ray diagram below to show how the lens in part (b) forms the image of
the small real object.
Clearly label the image and principal foci of the lens.
Your diagram does not have to be to scale.
[2 marks]
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2 (a) Sound waves are incident on the ear canal of a normal human ear.
Describe the physical processes involved in the transmission of the energy from the air
through to the inner ear.
Outline, in your answer, how the variations in air pressure in the ear canal are amplified
to produce greater pressure variations in the inner ear.
The quality of your written communication will be assessed in your answer.
[6 marks]
Extra space is available on the next page if needed
Turn over »
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2 (b) Define intensity of sound.
[2 marks]
2 (c) A human ear has a threshold of hearing of 45 dB at a given frequency.
Calculate the intensity of sound incident on the ear at this frequency.
Ib=10x10"?Wm>
[2 marks]
intensity of sound = Wm™?
10
Turn over for the next question

Turn over p»
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3 (a)

3 (b)

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.

[2 marks]
Figure 1
. R
electrical
potential /
P T
QS
time /
State what is meant by depolarisation and repolarisation.
Go on to explain, in terms of ion movement, how each effect is caused.
[3 marks]

depolarisation:

repolarisation:
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3 (c) State how the actions of the atria and ventricles correspond to the waveform PQRST
shown in Figure 1.
[3 marks]
8
Turn over for the next question
Turn over »
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4 (a) Figure 2 shows a fluoroscopic image intensifier.
Figure 2
anodes
fluorescent | fluorescent
screen A / screen B
AN\N\N\>
< |
X-rays "\ N\N\N\S> to TV camera
— 1
AN\N\N\> 7
\ evacuated
glass tube
photocathode

4 (a) (i) State the purpose of the fluorescent screen A in Figure 2.
[1 mark]

4 (a) (ii) State the purpose of the photocathode in Figure 2.
[1 mark]
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4 (a) (iii) State two purposes of the anodes in Figure 2.
[2 marks]
1.
2.
4 (a) (iv) State the purpose of the fluorescent screen B in Figure 2.
[1 mark]
4 (b) A patient is asked to swallow a suspension of barium sulfate before X-ray images are
obtained. This is known as a barium-meal technique.
Explain why the patient needs to swallow the barium sulfate.
[2 marks]
7
END OF QUESTIONS
Turn over »
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