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(c) Figure 10 shows a ray of light incident on one face of a block of ice of refractive
index 1.31 and totally reflected at the adjacent face.

Figure 10
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Determine:

(1) angle ¢ (2 marks)

(1) angle x (1 mark)

(iii)  angle 8, the greatest angle for which the total internal reflection is possible.
(2 marks)
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(iii)  the resistance of the lamp. (2 marks)
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18 (a) Figure 12 shows two circuits close to each other.
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Figure 12

When the switch is closed, the galvenometer shows a reading and then returns to
zero. When the switch is then opened, the galvonometer shows a reading in the
opposite direction and then returns to zero. Explain these observations. (3 marks)

(b) Explain how energy losses in a transformer are reduced by having:

(1) a soft-iron core; (2 marks)
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(c)

(a)

(i1) a laminated core. (2 marks)

An ideal transformer has 2000 turns in the primary circuit and 200 turns in the
secondary circuit. When the primary circuit is connected to a 400V a.c. source, the
power delivered to a resistor in the secondary circuit is found to be 800W.
Determine the current in:

(1) the secondary circuit;

(i)  the primary circuit.

(6 marks)

X-rays are used for detecting cracks inside metal beams.

() State the type of the X-rays used. (1 mark)

(ii)  Give a reason for your answer in (i) above. (1 mark)
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(b)

Figure 13 shows the features of an X-ray tube.
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Figure 13
(i) Name the parts labelled A and B. (2 marks)
A
B e e

() Explain how a change in the potential across PQ changes the intensity of the
X-rays produced in the tube. (2 marks)

(i)  During the operation of the tube, the target becomes very hot. Explain how
this heat is caused. (1 mark)

(iv)  What property of lead makes it suitable for use as shielding material?
(1 mark)
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(©) In a certain X-ray tube, the electrons are accelerated by a pd of 12000V. Assuming
all the energy goes to produce X-rays, determine the frequency of the X-rays
produced. (Plank’s constant h= 6.62 x 10* Js and charge on an electron, e= 1.6 x
107°0). '

(4 marks)




