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1.
_ SEVERE PENALTIES APPLY FOR MISCONDUCT, CHEATING,

2

I

ANSWER FOUR (4) QUESTIONS

HOD’S SIGNATURE

POSSESSION OF UNAUTHORIZED MATERIALS DURING EXAM.

YOU ARE NOT ALLOWED TO BORROW
DURING THE EXAMINATION.

ANY WRITING MATERIAL



1. a. Write down the Maxwell’s equation,
b. Derive the wave equation trom the Maxwell's equation, Jmp.
al T

(c)A communication link between two vertics ; dipole antennas is established with ¢

free space environment. If the transmitter delivers 1 }\\\ of pomr to the transmitiing
antenna. how much power will be received by a recetver conne ted to the receiving dipole
500Km from the transmitter if the frequency is 200 MHZ? Assume that the path between
dipoles is normal to each dipole (i.e § = SIU
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2.(a) The r.m.s. antenna current of a radio transmitter is 10A when unmodulated rising to 12A
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3.(a) A constant amplitude 2KHz sine wave is used to phase modulate a cart fer. At some time
the frequency of the modulating signal is increased to 3 HL Explain what happens 10 the output
signal from a receiver used to receive the modulated wave?

(b) An antenna has a gain of 44dB. Assuming that the main beam of the antenna is circular in
cross section, find the beamwidth. €p.

(b) A 15W unmodulated carrier is frequency modulated with a sinusoidal signal the peak
frequency deviation is 6 KHz, the frequency of the modulating signal 1s 1 KHz. Calculate the
average power output.

4a. A charged sphere has a radius of 3m and contain a volume of charge density of
R IRE 10 tric/m®

Using gauss’s law, find

@ An expression for the electric field at a point inside the sphere
(i1) An expression for the electric field at point outside the sphere

b. An E field given by £100e2V/m is traveling through a material ( € = -, c0.1S/m. u=pp) and
the frequencylS2.45 GHz. Find and Pand the decibels per meter attenuation in the material

5(a) Discuss the coherent detection of DSB-SC modulated wave with a block diagram and
explain its operations

(b) Draw the block diagram for the generation and demodulation ot a VSB signal?

6. Draw a circuit for the modulation of Asin Kt for a carrier 30 sin 10007, Brietly describe
what has been done to achieve this circuit. State any assumptions?
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