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Sixth Semester B.E. Degree Examination, July/August 2022
Microwave and Antennas

I'ime: 3 hrs. Max. Marks: 100

Note: Answer any FIVE fitll questiorts, cltoosing oNE futt question.from euch nrodnle.

Module-l
Making use o1'l'unctional block diagram explain the
Also discuss nrodes of oscillation.
A transmission line has the tbllowing parameters,
I-:SnH/m,C=0.23pF.
Calculate :

i) Characteristic impedance
ii) Propagation constant.
List the characteristics of smith chart.
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b.

working ol' reflex Klystron oscillator
(10 Nlart<s)

R : 2f), G = 0.5rnho/rn, f lGllz.

(04 Marl<s)
(06 Marks)

voltagc 300V.
' voltagc lor a

(04 }llarks)
(10 NIarl<s)

i j0.0lQ and is

losscs interms of'
(Otl N,larks)

(05 NIarks)
(07 Marks)

OR
A reflex Klvstron is to bc operate<1 at frequency of l0GHz, witlr l)c beanr
repeller space 0.lcm fbr I mode, calculate p*n*u* and corresponding repcller
beam current o1'20mA

b Derive the equation ol'transmission line with possible solution.
A certain transmission line has the characteristics impetlance of 75
terminated in a load impedance o{,70 + j50O.
Cornpute :

i) The rellection coefficient
ii) Transmission coefflcient
iii) Standing wavc rario. (06 Marks)

Provethatimpedanceanduo,,,,,un.ffircsynrmetricalfbrareciprocaljunctiorr.

(05 llarks)L'ist the characteristics of magic - -1" when all the porls are tcrminated witli r,atched load.Also derive the expression o|S-matrix lbr magic 1'. (r0 i\{arks)
In a H-plane T.iunction compute power delivered to the loads ol'40f) and 60e conncctccl toarms I and 2 when a 10mW power is delivered to the nratched port 3. (05 Marks)

g.

OR
a. Derive the S-nratrix representation {br multiport network. AIso define the

S-parameters.
b. Explain briefiy precisron rypc variable attenuator.
c. what are waveguide tees? lrxprain its basic types ivith neat diagram.
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1SEC63
Modulc-3

a. A Iossless parallel strip Hne has a conducting strip width'w'.'l'hc subslratc cliclcctric

scparating the two conducting strips has a relative dielectric constaltt of 6(bcryiliLrtr.r oxidc)

and thickness 'd' of 4 meter. Calculate :

i) The required width 'w' of the conducting strip in order to havc a charactcristic

impedance of 50f).
ir ) Strip linc capac itancc
iii) Strip line inductancc
iv) Phase ve locity.

b. I:rxplain the follorving terms relatcd to antenna systenr

i) Directivity
ii) Bearn area

(tl8 }Iarks)

(06 N'Iarks)

(06 Marks)

b

C

OR
A r.nicrowave relay link is to be designed such a way that the transmitting and rcccivittg
antenltas are separated to 30 stiitute miles. l'he directive gains of'both the antennas arc cqual

to 45db. Assurnrng both arntennas are lossless and rnatched at 3GHz. Find what powcr is
transmrtted by the transntitter to have received power of lMW. (06 Nlarks)

L,xplain briefly losses in micro-strip line. (06 N'Iarks)

Calculate the directivity of the sollrce with pattern tJ : IJ,,,sit't 02sin36 using :

i) Ilxact method
ii) Approximate method, where 0 < 0 < it and 0 < 0 < n

iii) I{adiation pattern.

Determinc the dircctivity of tl-re system

Ll : U,. Sin 0 sinl$ r.rsing l]xact method

Obtain the freld pattern fbr
origin. 'l'wo sources are feed

hetween two sollrce, is l.,)

i1'radiation intensity is given by

. Given that 0 < I < n and 0 ( S ( n.

b

a.

Make use olpoynthing theorem derive the
with unifbrrn current.

OR
Derive an array factor expression in case o1' linear array ol '

equal anrplrtudc and spacirrg
Starting fiom electric and magnetic potential. obtain the lar
dipole.

Module-5
Derivc the tar field expression fbr smail loop antenna.
Explain the constructional details for following antenna :

i) Yogi- uda array
ii) Parabolic reflector.

(0ll Marks)

Module-4
tr.vo point source situated symmetrically with rcspcct to thc

witli equal amplitude and eqr:al phase signals. assLrmc distancc

(10 NIarks)

expressron fbr radiation resrstancc of short dipoic
(10 llarks)

n' isotropic point sourccs of
(10 ]'Iarks)

field componcnts for short
(10 .\'larks)

(0tl ^\Iarks)

(12 I{arks)

a

t)

OR
l0 a Derrve the expression fbr radiation resistance of loop antenna. (10 Nlarks)

b. Irind the length L, Il-plane aperture and flare angle 0g and err of pyramidal horn lor wl,ich
[: -plane operators is 10], horn is f'ed by a rectangular waveguide with-fliro ntodc. Assumc

6:0.22."in1r-planeand0.37'5)"inti-plane.AisoflndE-plane,H-planebeamrvidths

**rk*{.
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are directivitv. (10 N{arks)


