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MICROIVA\IE ENGIIVEERING

Paper : EC 60l

F,tl[ Marks : lOO

Time : Ttrree hours

The figures in the mo;rgin indicate
Jull marks Jor the questions.

1.

Answer ang fiae questions.

Starting from Maxrrell's equation derive
the electromagnettc fleld equaUon in
rectangular waveguide for ?E-. mode.

Deduce the orpresslon of the Cutoff
ftequency for TEls mode in terms of
waveguide dimension.

Explain why ?E19 mode is called
domlnant mode and why wave
propagation ln a hollow metallic
waveguide ts preferred in tlrls mode.

lO+4+6

(a)

(b)

(c)



(a)

b)

2. Dlscuss the various conslderations in
ctroosing the cross sectlonal dimenslons
of a rectangular waveguide.

Given E, =as6nx "-ta" 
Y1^ to beea

the electdc fleld in the transverse cross-
section of the hollow metallic
rectangular wavegutde with inside
dimenslons as "ax b".

Derive ttre expression for the power
transported in the dominant mode.

lf a=2.286cm, b= l.Ocm,
arrd A = 2V/ m, then calculate the power
irr tlre dominant mode at 9GHz.

5+8+7

Derlve an oq)ression for the resonant
frequency of a rectangular cavity
(axbx t) wtth a> b< I and hence obtaln
the domlnant mode of resonance.

Deffne Q-factor of a cavtty. DlstlnEiulsh
between 'loaded O' and 'unloaded-O' of
the cavlty.

Describe critical coupling, over- coupling
and under-coupling. Draw the variatlon
of VSrr/VR with coupling co-efficlent.

7+6+7

(c)

(a)

h)

(c)

3.
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(a)

h)

(c)

4.

(a)

h)

(c)

5.

Dlscuss the working prlnciple of a
'Magic-T'.

Obtain the scattertng matrix equation
o1 a 'y[aglc-T' by using t]re necessary
properties of the scattering matrix.

Explain why 'Scattertng Matrix'
representation of a microwave network
is preferred over Zrnatrlx or Y-matrix
representatlon. 7+8+5

Describe an ideal 'Directional Coupler'.
Deffne 'Coupling' and 'Directivity' tn the
context of a dlrecflonal coupler.

Mention tlre principal shortcoming of
such a directlonal coupler. Discuss how
thls shortcomlng can be overcome.

Explain with neat sketch the worklng
principle of Faraday Isolator.

6+4+1O

Explaln the worktng princlple of a
Refl ex-Klystron Oscillator.

Explain what is meant by 'velocity
moduliation' and how thls phenomenon
ls used in the operaflon of a Klystron
tube.

(a)

(b)

6.
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T. (a)

b)

Draw the power us repeller voltage and
frequency us voltagb characterlstics of
a Reflq< Klystron. Explah qualitatively.

7+6+7

Explain the Slotted llne method for the
measurement of unknown impedance.

Describe the procedure for measuring
(fl VSrWR (<10) and (ri) VSrWR (>10) usin$
a VSrWR meter in a microwave bench.

1O+1O
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