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ANTENNA AND WAVE PROPAGATION

Time : 3 Hours] [Maximum Marks : 75

Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.

6. (a) Derive maxima, minima and half power

point directions with two point sources

are fed with currents equal in magnitude

and phase. 7.5

(b) What is broadside array ? Derive

expressions for the radiation pattern of a

broadside array of n elements. 7.5

Unit IV

7. (a) Explain Snell's law of reflection and

Snell's law of refraction. 7.5

(b) Write a short note on Brewster angle and

surface impedance ? 7.5

8. (a) Explain, what will happen if a radio wave

with a frequency greater than the critical

frequency is propagated to the

ionosphere ? Will it return back ? Obtain

the condition such that a wave returns back

to the earth. 7.5

(b) Derive the expression for the maximum

usable frequency for the flat earth, in

terms of the critical frequency, distance

between transmitter and receiver and

height of the ionospheric layer. 7.5
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Unit I

1. (a) What is PoyntingVector and what does it

signify ? Explain Poynting's theorem and

illustrate the same for power flow in a

plane wave. 7.5

(b) State Maxwell's equations for static fields.

Explain, how they are modified for time

varying electric and magnetic field ? 7.5

2. (a) What is Radiation Resistance of an

antenna ? Show that the radiation resistance

of a half wave dipole is 73. 7.5

(b) What is the significance of the

'electrostatic field' and 'magnetic field' ?

Prove that the radiation field of a half

wave radiator is zero in the direction of

its axis. Sketch the radiation diagram.7.5

Unit II

3. (a) Define antenna radiation pattern. Explain

the method of radiation pattern

measurement with neat sketches. 7.5

(b) State and prove the reciprocity theorem

for antenna. Describe the applications of

reciprocity theorem. 7.5

4. (a) Define Antenna Impedance. Explain the

method of impedance measurement with

neat sketches. 7.5

(b) Define the term effective aperture,

effective length of a radiator and show

that the effective length of an antenna used

in transmitting mode is same used in

receiving mode. 7.5

Unit III

5. (a) What are Electromagnetic Horn Antennas ?

What are the various types of Horns ?

What are their practical applications ? How

do these antennas compare with paraboloid

reflector antennas ? 7.5

(b) Describe the construction and basic

principles of operation of a helical antenna

under (i) normal mode of operation, (ii)

axial mode of operation. What are its

applications ? 7.5
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