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PEEC 5304
Special Examination — 2012

ANTENNA AND WAVE PROPAGATION
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following in brief : 2x10

(a)

What is the difference between isotropic and non isotropic sources ?
What are the field zones ?

What is meant by vector effective length of an antenna ?

Define directive gain and power gain.

What is radiation power density ?

State the principle of pattern multiplication.

Differentiate broadside array and endfire array.

Define critical frequency of an ionized layer of ionosphere.

Draw the structure of ionosphere showing different layers.

What is Brewster angle ?

Derive the expression for electric field and magnetic field generated by
electric current source J using vector potential concept. 5
Alossless resonant half wave length dipole antenna, with input impedancé
of 73 Q is to be connected to a transmission line whose characteristics
impedance is 50 Q2. Assuming that the pattern of the antenna is given

approximately by U= Bosin3e. Find the overall maximum gain of this antenna.
5
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3. (a) Define polarization and explain different types of polarization in detail. 5
(b) Design an antenna with omnidirectional amplitude pattern with half power
beam width of 90°. Express its radiation intensity by U = sin"8. Determine

the value of n and attempt to identify elements that exhibits such a pattern.
Determine the directivity of this antenna. 5

4. (a) Derive the expression for the electric and magnetic field of the half wave
dipole. 7

. (b) Findthe radiation resistance of the of an infinitesimal dipole whose overall
lengthis = A/50. 3

5. (a) Derive the expression for the power density and radiation resistance for a
small loop antenna. 7

(b) Find the radiation resistance of a single turn and eight turn small circular
loop. The radius of the loop is /25 and the medium is free space. 3

6. (a) Briefly explain the working principle of Log periodic antenna. 5
(b) Explain in detail different types of feeding technique used in micro-strip
antenna. 5

7. (a) Explainthe terms MUF and skip distance. Also derive the relation between

them. 7

(b) Write short notes on duct propagation. 3

8. (a) Explainthe mechanism of the ionospheric propagation. 6
(b) Whatis diversity reception ? 4
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