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Fourth Semester B.E. Degree Examination, Dec.20l 9l Jan.2020
Field Theoq;i,,,,,r,,,""''

,::::,,. , .

Max. Marks:100
Note: Answer FIVE fall il'il'e*iiont, selecting 
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atleast TWO qu$gljphs from each part.

()
o
()
63
!
6

(3

,4
:63

()
idlo

L

E9
(n=

.\?d^
6v

-h3'lt
il"coo,.iI

.= c.l(ns
oX'
LV

dO

!!

-q--
aqj
F!

@6
@a
LVe()
-r(!o-\o-obotr(Bd
tu
>PP6
tv,

-O6

its
6{:qr

i:' E-

oj
av
o=
tc)i, q=

6!
!o2t
X(*
booioo
o=
:+9
v9()-,^

ii(. <
-i ..i

o:
z
dH

o.

ir,,.,i;:i PART - A
State and explain Coulomb's fr*,p,eo*plete form. 

, ',"t1'u"' (05 Marks)

It is required to hold four eqtlfllpbint charges each in equilibiium at the corners of a square.

Determine the point charge whibh must be located at the centre of the square. (07 Marks)

Evaluate both sides of diffiince theorem for therlv,hllume enclosed by r : 2rrr, z : 0 and

z: r0m. Given o = 
lQIl u. clmz . (08 Marks)

.,,, ,,:i,;,4',

With usual nota,libiis prove that E: -yy',' "'' ." (06 Marks)

Determine,#trdk-done in carrying a *2p0",,aharge from Pr (2, l, *l) to P2(8, 2, -l) in a field

E = fa*#.,6fy'v/m along the path \x=2f ii) joining Pr to Pz. (08 Marks)

The,fo.tential field u= uotfl,yolts 
Determine , il uln[ifi. flux density ii) volume charge

t-
density iii) electric potentia13tr,t(r: 3m, 0 : 60o, $=2,5fl). (06 Marks)

Derive Poisson's *d ba;il;i equation. ",,.lll 
t'1,.riil'r' 

(06 Marks)

A potential field V : *'y, + Ay3z volts is ieqtr,ifed to satisfy Laplace equation. What should
be value of 'A'? Witti this value of A def'e-r e : i) Potenlial ii) Electric field at (2, l, -1).

Derive an explimilon for capacitarlofi. dfa ipherical capacitof:'' (09 Marks)
._.., ,i:ll:i.. 

:

Use Amp.gld"Law to determine-':rnagnetic field injffffi H atP(2,3, 5) due to an infinitely
long ,codiltlctor placed at xi+ ,0;'y : 0 and ca$ihg a current of 50A along positive a,
direction. (06 Marks)

b. 
.F.va.luaie the closed line integral of 'H' from Pr(5, 4, 1) to P2(5, 6, 1) to P3(0, 6, 1) to

.l{ull}r(0, 4, 1) to Pr(5, ,f,: 1) using straight line segments, H : 0.lf a* + 0.4xay. Also determine :

:.:,'=::::::::11) Quotient of clos.pdlline integral of 'H' to' area enclosed by the path

ii) VxH at the centre of path. (09 Nlarks)

Compare scffiUhagnetic potential $ith sector magnetic potential. (05 Marks)

5 a. Derive an expressioni,fu,rlforce between two infinitely long straight parallel conduction

separated by distance of '.d' m between them. Assume that they are placed in air. (06 Marks)

b. A current element l}*aa, Am is located at (2, 0, 0) and another current element

10-6 (a* - 2uy + fa)Am is located at (-2,0, 0) both in free space. Find force exerted on

second elemetft",by the first element. (06 Marks)
c. Determine idductance of a solenoid with 200 turns wound highly on a cylindrical core of

length,60br,a and diameter 6cm. derive the expression used: (08 Marks)
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6 a. Starting fiom Faraday's law of electromagnetic induction derive the equation V x E = ----:-'

b. List Maxwell,s equations for both steady arO";jhLni.fuarying fields in point form and integral

form. Mention laws that each equation demonsiihtes. .i\,,. {08 Marks)

c. Detetrnine frequency at which cond,uctiotir.rc,llffent density oJ' and diso+bcement density are

equal. Given conductivity o: 2 x 104s/m afld e. = 8l ' (06 Marks)

Irll:lrlllilIrlll

7a.
b.

c.

(08 Marks)

Determine :

(06 Marks)
(06 Marks)

8 a. Define the terms ion co-efficient and,

Also bring o.;rt'(ffifuhtion between. 
r. ..', (08 Marfsl

b. Write a stipft'n$td on SWR. t*"niF (05 Marks)

c. rn free.,S[&(z s o), a plane wave,qvitlt H = 10cos (101- }z)a*mA/m is incident normally

"" ffii;U; medium (e : 2es, 11,,$ffiift) in region z:O:jffirmine reflected wave H., E. and

traffit{ed wave Hr, Er. &uq1} J,q#,i' (07 Marks)
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