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Tlhii qqestion paper':aontains two par'ts A and B' '- 'r' :

part A is corapriinry ri't',irt, carriis.z5 martcs' Answer all questions in Part A' Part B' "

consistsof5Units'Answeranyollefrrllquestionfromeachurrit.Eachqttestioncarries
10 marks and may have a, b' c as sub questions'

PART. A

L'") 
il;rtt, ", 

ps c/m', using Gaussis Law' - . -, *^ r^- L21

b) DefinJ tt.'ilr* - Relaiation Tirne and estimate the same for a medium with

o = iO""3l^, unO dielectric constant of 81' t3l

c)Acopperwirecarries-aconductioncurrentof5mAatlkHz.Findthe
**pfiir!" of the associated displacement-current. Take ocu = 5'8 x l07.,im' 12)

..':-,,|.,,.,'....,.and'explaintheirS:ignitIca1lce.

e) acco;;i for the"'fhenomenon 
-of Total Internal Reflection, 8nd list out the

conditions under which it is possible l2l

0 Define tlre term : Skiri'Deptlr, and e-stimate its value for Brass nrediunr, having

.onor.tiuity "i r"i * 10?ulm at l MHz' . -,-.--:^ t3l

g) Sf.etct", it',.'typical equivalent circuit of a general lossy transmission line' listing

out its prirnary and secon<lary constants' 12]

,!,... h) wh";i;';ir.'. nr"o r", rouoirg oitrarsntitsiotr lirres? What are tlie different rnethods

i)ExplainthesignificanceofZnu,andZ,,,,npointsalonganrftransmissioriline'Lzl

j) Find the Quarter wave-Transformer paraineters retluired' for rnatchilrg a 60 ohnl

rf line to a load of t20Ei at 600ttigr.lVh.teshouldthisbeconnected? I3l

2,a)StatearrdclerivetheMaxwell'sEquatiorrstbrelectrostaticfields,irrboth
differential and integral forms'

b) l-iJ'th; potential ind Electric Field due to a stnall electric dipole iocated on

Z-axis. ;S*f 1

Time: 3 hours

3.a)

b)

l:i.^::'
. ^r- ^ -.^-^^i+^,,na 

^l 
a .cnlrericnl catlactlor llavlng

DeriVe.- an expressrgn, for the oapacitance .of a 'spherica1i' capacitor having

ffi;;,,1i.'rpi,.irr-"i^r"itl a arid u 1u.b). Herrce eviruate the capacitance of a

single spherical conductor of 4 cm diameter in alr'

ffi;,;;'l"torio,-,, berween E and potenrial in an erec.trostatic field, and he,ce
i-<r-<1

show that the electrostatic field is a conservative field' Is+5]
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-Savatt's' l'ar1;.- 4.a) Stdte:Biot and hence 'oalculate tlre magrretic fielcl due to a circular' -

plane, carrying u ,'-',"nt i at the points (0' 0' h) and

, 
.L. 

;,..-.-i

b) il?#; the contiruitv'o:u'i:,1 f?:-.:l:- i::*ii" *l:ilu''"*ffiij;"Jcfi-establisrr
Maxwell,s curl equation for time-uu,ying magnetic field, explainirrg tlre conQept

of displacemenl ttt"t't density' :^ 
" [5+5]

,5.a) State Ampere's '::eircuitai Law, uoa l*t* evaluat' thq 'magnetis fieid for a long

cvlindrical conductot of diarnete,"zu'.,"ar'virrg ^a dc curient I, in tlre regions

p<a, and P>-a'
h\Stateandderivetlrebourrdaryconditioristobeut 

Io*"r*tt "f 
electric an'J magnetic 1jelds' at

conductor'

6.a) Deline a*d distingurslr .betwee,., 
;perllen5licular' atl<l 'parallel' p,larizations' wheir

a UPW.travelIing irr air. i''"iiii,.ii, irrcident on a perfect dieiectrio' with neat

sketqlres, Also write the related uornju.y conditiorts for tanger-rtiil components of

satisfiecl bY the tangential

the surface of a Perfect
Is+s]

elegtric fields in both cases'

b) ;;;'u;";" *',n r,= ?,1'::(i.l:-::,,::'^.f":;,:i)i,'ff 3#1:,J.?;':::
ffii,iil"i,Inulu'il.,"ou"-li"- "t'o'*e's'tl;;-''lo ':]:,'li"::".+ 

phase veroc'",rir1
PquqrrvY,
censtant, at 20 MHz,..f'lqg-write tlie expregg-ion for E''

'" nl)

ts"f"l

fihpw tlia.t a Unilblm tslal:lQ wavar'rs it I rJrYr 
.her perfect dielectilic

Xtti;d'i;tii'uPw is t"rormally incident from air otttoanol
? --1.-^ ^+^ +r-^ -o{'lanrinn nnd trarrsmission coefficients for

fi *i,xiff; "." l, ll, I'tJiil;.ttJ 
" 
r*n."i", an d rran sm is s ion coefn.'.rt:. j::

l5+5]

,,,:::;i i:l:'r:1:1'-

. 
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h)

E AnC H fiekls, {erivinB tlrE expressions used' Is+5]

,'.,.$.a)Bittilg.Bi!.1}?:t*qql,,thpiliffererrttyPe$'ofdistortiorrspresentinconventionai
....'..t|4xlrn!.spionti'''*5,'1titl*tJuiitrttir",clnetitiontordisiortioniess4ess'
,. .. , b) ,.t- 75 ohrn transmissi;n.lin. rru.. a piopagation consiant of 0'05 * j5 xpermet-q-t'

at 50 MHz, F incl its primary cottstat.tts, as''u'r'ing pirase velocitv as 6070 of light

velocity, and no distorlion' 
Jl'rrr.rb r^'*-- 

[5+5]

OR

9.a)Explainthesignificanceofinfirrite,'1:;..l,.ohenceobtaintlregeneralexpresslon
fortlrelirrecharacterrsticirnpedanceLlsirlgtheloss-v-lineeqrrivalentciLcuit.

b) listablislt rhe ex.pressions foi the pr:opagation chatacteristics - u' p' y' ^x' v1 , zo'

10'a)SketclrtlrevariationsofinputimpedancesofSCarrdoClineswith5f,and
explairrhowaUHFiiriecan.beu,.d",aninductanceoracapacitance.

b) a soo rf line i, ,onnrrilo to a load o175 * I +o ohms' Estimate tlie resultant reflection

coefficient, VSWR' Z';:':'"i';: 
-also 

find it' Input lmpedance' if the line length is

0:5')''-- :"* '{5+5]

.1. -. :....-,: 
i,.,1'- ....,. :'' | 
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11.a) 
ffll;:",1*?.i,H::o* 

of irnpedance rnatching ttsitrg a single strtb tuner' and list

b) Define the terms: Reflection coefficient and vswR ancl derive expressiotrs for

the same, as applicable to rf lines' [5*5]
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