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MOCK EXAM SOLUTIONS








QUESTION ONE  (25 marks)


a) Knowing that , sketch the profile of the following wave at one moment in time

Answer:
The conventional form of monochromatic plane wave travelling in the positive x-direction is:

Therefore by analogy:



Calculation of 





(3 marks)


Therefore


At time t = 0E
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(2 marks)

b) The wavelength of the waves is:




(1 mark)


(1 mark)


(1 mark)


(1 mark)


(1 mark)



c) Tilt of the ellipse is:







With :
At time t = 0 and location z = 0:





At time t = T/8and location z = 0:





Y







X





Therefore:



(15 marks)



QUESTION TWO  (25 marks)
a) For each of the following waves, evaluate:
· direction of propagation,
· which component leads or lags,
· the phase difference between the two components,
· the complete state of polarization.
Where  are the unit vectors of the x, y and z axes respectively.

Answers:
i. Wave 1:





Direction of propagation: positive y.	(1 mark)
Direction of
propagation

EZ



y



Ex






Ex leads Ez by .	(1 mark)

Phase difference of , therefore the wave is a linearly polarized. 	(1 mark)
At time t = 0 and location y = 0:
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Y
X
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Therefore the wave is linearly polarised at 60° to the xy-plane.	(2 marks)
(or 30 to the zy-plane).










ii. Wave 2:



Direction of propagation: negative z.	(1 mark)Direction of
propagation

z


Ex
EY











Ex leads Ey by  .	(1 mark)
Same amplitude and phase difference of /2, therefore it is a circularly polarized wave.
(1 mark)
At time t = 0 and location z = 0:


At time t = T/8 and location z = 0:
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X









(2 marks)
iii. Wave 3:



Direction of propagation: positive x.	(1 mark)Direction of
propagation

x

Ez
EY















Ez leads Ey by  .	(1 mark)
Phase difference of 7/4, therefore it is an elliptically polarized wave.	(1 mark)
At time t = 0 and location x = 0:


At time t = 0 and location x = /8:



Tilt  of the ellipse is,






Z












Y

X








	(2 marks)

b) Two lens system.

Answer:

Image through 1st lens:
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(2 marks)
And,


Thus the image through the 1st lend is located  cm after L1, this real image is inverted and has a height of 3 cm. This image becomes the object for the 2nd lens.
(2 marks)
Image through 2nd lens: 

(3 marks)
And,


Thus the image through the two lens system is located 105 cm after L2, this real image is inverted and has a height of 9 cm. 
(3 marks)
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