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MOCK EXAM 2017-18

FORMULAE

	

	

	

	

	









Ellipse tilt  is defined by,










QUESTION ONE  (25 marks)

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


(5 marks)

b) What is the phase difference between 2 waves, each of wavenumber k = 26.17993 m-1, when one leads the other by: (i) 24cm, (ii) 18cm, (iii) 90cm, (iv) 12cm, (v) 6cm?
(5 marks)

c) Give a mathematical expression for a light wave that has the tip of its electric field describing the following ellipse,
E0y = 5 V/m
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E0x = 10 V/m

(15 marks)



QUESTION TWO  (25 marks)


a) For each of the following waves, evaluate:
· direction of propagation,
· 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.

i. Wave 1:

(5 marks)


ii. Wave 2:

(5 marks)


iii. Wave 3:

(5 marks)



b) A two lens system is made up of two thin lenses where a converging lens is followed by a diverging one. The converging lens as a focal lens of 20 cm and the diverging lens a focal length of 30 cm. The system is used to form an image of an object, 3 cm high, standing erect, 50 cm from the first lens. The two lenses are separated by a distance of 10 cm as shown in the following figure.
Locate the final image, determine its size, and state whether it is real or virtual, erect or inverted.
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