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CPEC 5307(Old)
Special Examination — 2012

MICROWAVE ENGINEERING
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

How do you differentiate TEM, TE, and TM waves ? Why transmission
line does not support TE and TM waves ?

What is meant by cut off frequency of a waveguide ?

Write down different types of impedance matching techniques in a
transmission line. Why is itimportant ?

Write three properties of directional coupler.

Why ferrite devices are called non-reciprocal devices ?

For which condition reflex klystron will work as an oscillator ?
What is beam coupling coefficient in a klystron amplifier ?
What are the different layers of ionospheres ?

Write down the expression for HPBW, FNBW and directivity of paraboloid
reflector antenna

What s an elevated duct ?
Derive the telegrapher equation from field analysis of coaxial line. 5
Derive the expression for the power flow down the rectangular wave guide

for TE{o mode of propagation. 5
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6. (a)
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7. (a)
(b)
8. (a)

Derive the expression for [s] parameter matrix of directional coupler. Also
find [s] parameter matrix for symmetric and anti-symmetric coupler. 5
Derive the expression for the reflection coefficient, SWR, and input
impedance for terminated lossless transmission line. 5
A certain transmission line has a characteristics impedance of (75+j0.01) O
and is terminated in a load impedance of (70 +j50) Q. Calculate : 7
(i) Reflection coefficient,

(i) SWR,

(iii) transmission coefficient, and

(iv) insertionloss.

Explain in detail the hole directional coupler. 3
Derive the expression for unloaded Q of a rectangular cavity resonator for
dominant TMgso mode. 6
A circular cylindrical air filled cavity with radius 3 cm and length 10 cm
is excited in TE,,; mode. The 3-dB bandwidth is 2.5 GHz. Calculate the
resonant frequency and the Q factor. 4

Discuss in detail about the mechanism of oscillation of magnetron oscillator

and derive the expression for cut of magnetic field and voltage. 5
Discuss in detail about microwave isolator. 5
Explain precision variable attenuator with its block diagram. 5

With neat sketches discuss different types of horn antenna. Also discuss

the application of horn antenna and give its advantages. 5
Discuss in brief the space wave propagation. 5

Explain the term fading .Discuss different types of fading of space wave

signals. 5
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