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MICROWAVE ENGINEERING

Paper : EC.60 1

tull Marks : 700

Time : Three hours

The flgures ln the margin indlcate
fult marks for the questions'

Answer ang four questions : Qx25=100

1. (a)

' (b)

What is Smith chart?

Deriving the necessary equations clearly

explairthe different circles present in
Smith chart.

(c) What does impedance matching mean ?
' ' 

Why is it so important in transmission
line ?

Contd.



2.

(d.) hat are the different types of
' impedance matching techniques which,

are used commonly in transmission
line ? Explain each of them
qualitatively. 2+8+(3+3)*g

(a) Starting from Maxwell's equation derive
the electromagnetic field equations in
rectangular waveguide for TE-r, mode.

(b) Deduce the expression of the cut-off
frequency for TEro mode in terms of
waveguide dimension.

(d.)

Explain why TEro mode is called
dominant mode and why wave
propagation in a hollow metallic
waveguide is preferred in this mode.

Explain qualitatively why TEM mode is
not supported in a hollow waveguide.

1 0+4+6+5

Show that a rectangular cavity is a
waveguide version of short circuited
Ll4 transmission line resonator.

(c)

3. (a)
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4.

(b) ' Derive an expression for the resonant
frequency of a rectangular cavitY
(a* b x ll with a
obtain the dominant mode of
resonance.

(c) Define 'Q-factor' of a cavity. DistingUish
between'loaded-Q' and trnloaded-a' of
the cavity.

(d.) Describe critical coupling, over coupling
and under coupling. Draw the variation
of VSWR with coupling coefficient.

5+7+6+7

(a) Explain why 'scattering Matrix'
representation of a microwave network
is preferred over Z-matrix or Y-matrix
representation.

(b) What are the different properties of S

matrix ?

(c) Deducing the necessary equation prove
the unitary properties of the S-matrix
for a lossless junction.

(d.) With the neat sketch describe the
working principle of precision type
attenuator and write down its scattering

5+4+8+8

Contd.

matrix.
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- 5. (a) what does a Tee junction mean ?

Explain clearly the operating principle
of E-plane Tee and H-plane Tee and
write down their scattering matrices.

(c) A 2omw signal is fed into one collinear
port- 1 of a lossless H-plane tee
junction. calculate the power delivered
through each port when other ports are
terminated with matched load.

(d-) Describe the principle of Hybrid Rings
(Rat-Race circuits) and write down its
scattering matrix. 2+(6+6)+4+Z

(a) , Describe the phenomenon of bunching
with the help of Applegate diagram.

(b) Explain the working principle of a reflex
Klystron oscillator.

(c) Explain what is meant by ,Velocity
modulation' and how this phenomenon
is used in the operation of a Klystron
tube.

(d.) Draw the power vs repeller voltage and
frequency vs repeller voltage
characteristics of a reflex Klystron.

(b)

2

6.

Explain qualitatively.
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7. (a) Explain the slotted line method for the
easurement of unknown impedance.

(b) Describe the principle of operation of
'Absorption type wave meter" and how
it can be used to measure the
microwave frequency in a standard
microwave bench.

(c) Describe the procedure for measuring
/t/vswR
a VSWR meter in a microwave test
bench. 9+6+ 10

I
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