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Third Semester B.E. Degree ExaminatffiY$ ec.20l9/Jan.2020
Engineeri ng ElectromC$netics
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Note: Answer any FIVEfull questions, c!.f=g]t*{ ONEfull Auestionfthffiach module.
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2 a. Define electfieifiix and electric flux dedily, and also, obtain the relationship between
electric $Shq*pnsity and electric field intensity. (06 Marks)

b. Infuritg,,t\ter. Hne charges of 5,,ff lie along the (p:g{,,:e and negative) x and y axes in

free'-ffi&e, Find E at P(1, 2, 3);-.;1,u.'1"' : (10 Marks)

c. Given a 60 pC point charge loqpted at the origuu m,.{.{$a total electri,q-f,t"p.* passing through:
,, '".' ,' 'ft ,,'l'{'tt" " 7l(r) That portion of theqqllilore r : 26 cmUo",ift$ Ui 0 < 0 <, *d..Q. O.;

' ,r 
"'

a. Obtain an expression for electric
charges.

b. Four 10 nC positive
a side. A fifth 10 nC po.iti"'b dHArg" is located at a pqint I cm distant from the other charges.

Calculate the masni (08 Marks)
c. Find the total chargeffi&Apiflhed ry a 2 cm length"oflthe electron beam for 2 cm < z < 4 cm,

p : 1 cm and p,, 
==S.ilsobP'pc/m3.
= -5 e-'*P' pclm'. (08 Marks)
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(ii) The closed surfadE*defined by p : J6itfn endz: x26 crr.," crn. ,,., (04 Marks)
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3 a. State and obt&,ihathematical forrqu,tatl'bilof Gauss law. I 
(07 Marks)

'td: r :.^ ..

-) /a\ " (",h\ ;b. Given ri = 6psinl * lir*t.seppSlY']irctrt. Evnfiih$s both sides of divergence theorem
,..". ..r,,- \z / .,.,!\ira,."1 /,/ *,'1,,",,1'\o

for the i"gio, bounded by p'l2rrr, 0 : 0, Q 
: n ruj&'i: 0 and z: 5m. (08 Marks)

c. DeriiH,,the point form o:iVe,the point form of dilffpfit continuity eguation. (05 Marks)
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L:$:,&iven the non-urrihrm field E=yi*,+iAr+2i, Vlny determine the work expended in

carrying 2c,1&'potB(1, 0, 1) to A,$,1S, 0.6, l), along the shorter arc of the circle; x' +y' -1,
z = l. " . r. 'i (07 Marks)

!,llb. Derive thd{hxpression for potentiril field resulting from point charge in free-space. (07 Marks)

c. Find the value of volunie.,.charge density at p(r : 1.5 rn, 0 : 30o, 0 : 50o), when
-+

li=2rsinOcos$i.+rcos0cos$6r-rsin Oio Ctn]. (06Marks)

Module-3
a.UsingGauss1.1fi ;jt#i""Poissonuralup-ur"-"q,rations.

b. State and pro$g,;ifhiqueness theorem.

(05 Marks)
(10 Marks)

:r+c. Calculate,,A H, atP2(4,2,0) resulting from I,AL, =2ni,pAm at Pr(O, 0, 2). (05 Marks)
iriiil,r::, :::l'$
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'*':!t"Show that v2v = 0, for v: (5pa - 6pa;sin+4. ,,,.,,. (05 Marks)

^" -'
Evaluate both sides of Stoke's theorem for the fieff;,1#'=6xyA,- 3y'i, A/m and the

rectangular path around the region, 2 < x < 5, -1 <-:i$K'1, z:0. Let positive direction of
j:::r ru: 

.,. rr

di be i,. .=,,$; 
(08 Marks)

::,. :. 
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State and explain Ampere's circuital law.-Usin$ the same, obtain the expression for H at

any given point due to the infinite t""gll $f*ntary conductor, carpriE$licurrent I'(oz 
nn"rm)t.*''

Obtain an expression for Lorentz (05 Marks)

of two different masneticObtain the relationship bet

analogy between 
"lg.p*S: 

and magnetic circlits.lectqrc and magnetic cirouits. (08 Marks)

f*d"'= ff"rential current ditro€nts, I,ALr = 3(10-G)'ArAm at Pr(I, 0, 0) and

-+ 
^ ,t*'-

H J(v+2x106t)fr,A1h.fi,F ,.,-11i,* (05 Marks)

the equation of Poynting's theorem and

interpret the same. ,' (10 Marks)
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Express Nfoffiell's equations iiilpha-sor form as applicable to free-space. Using the same,

Twd='='W{fferential current eile.f4thts, I,ALr = 3([S:$'dvAm at Pr(I, 0, 0) and

-+ ' .5A.+0,44r+0.34,) A* X[ P2(2,"2,2) are located in free space. Findlr\,Lz = 3(10-")(-O _* __) .l

vector force exerted o4,$"Lz by I,ALI. ,$,fi\,,t,"j'u" (07 Marks)
.iii

,i,,,,^ Moilillte-S ,,,'.::;,"
Explain the ina<ldfl$hcy of Ampere'6iE#.,buital law for tinte+iying fields. Obtain a suitable

correction foi thb'same, which will rerfiain consistelt for both time and non-time-varying

fietds. jr, 
'l,r' 

;ll::,,. 
" 

(05 Marks)
n E rrlitltr..

Let p:*-lo* tvnr, e :4x l"p.W 
yrr,o:0 *dpi.;#,0. fina K(includingunits) so thatthe

'':'0.'-)

f"ff"fuffit' pair of fiCid#F' satisfu Maxpeil;s equations: p=(20y-Kt)a.V/m,

obtain vectdlrHelmholtz equadbn in free space.

Obtain an expression.florydltin depth when ar

medium. Also, calculd,ts*tlfe skin depth when
n an electromagnetic wave

(09 Marks)
enters a conducting

skin depth when a 160 MHz plane wave propagates through

aluminum of conductivity 10s O/nr, er: 1r.: I (05 Marks)

Starting *"*r..T#ion of Faraday's law, obtain the point form of Maxwell's equation

concerning spaiial derivative of E and time derivative of H.
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(06 Marks)


