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Fourth Semester B.E. Degree Examipaffidn, Dec.20L9 IJan.2020
- '-"tflfrL "Electromagneti c,F$r#Id Theory
::

Time: 3 hrs. .." ao,uMax. Marks: 80
ltii* ';' {-**q?

Note: Answer any FIVE full questiotqpsffising ONE full questionftrom each module.
'ih"-$ 

_-:,.

I a. what is a unit vector? rurrtr*$ .i in the *o"ffii*sentation. (02 Marks)

b. Explain Cartesian coordinht$,sdBystem and differenlialCIelements in Cartesian coordinate
system. jr,.._,., 4:,&n ,r (04 Marks)

c. Define: ,i"u+*,.'?' ll^,**,
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Define: idl*&u, =' #*r,,"

D Dot product andai5ss product of two vectoffii"
ii) Gradient of=dhsbtar geta ,{o rP

ofapqalar field ,{, .'

ffi* 
curl of a vector ne[r;-m (10 Marks)

i ,,rOR
-^rl'
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-,,f%.jF ,*oR2 a. State qgt*ggffiin Coulomb's law off.orbe between the two point charges. (05 Marks)
b. R po,int charge Q = 30nc is located [t the origin in Car,tesian co-ordinates. Find the electric, *,wfihs$

t:::l:i11*'!, '' *'qm''*Y

flux denbity D at (1, 3, -4) m. -u'u'."i 
.,g$ft;w. " (05 Marks)tlux denstty D at (1, 3, -4) m. 'o'o'.0,,.,'' ,g$ft,Y ".. (05 Marks)

c. State and explain Gauss law irfelectrostatics. , tiil:+ ,,,.r". .- 1oo uart<s;
,dE [,,']q

,. r, Module-2 ' ; '*'
3 a. Derive an expression for€nergy expandg,$,ul$ffiking a point char$b in an electric field.

:1. "u' q i;. *-'fl!ryEse'! (08 Marks)

b. Derive an exprorywfun for the electriguintensity at any poini in the negative of the potential
gradient at th&+'fpflnt or E = -VV. '*a 'uil'' # 

"iI 
(08 Marks)
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', ' *1,'r\ * *f;Xlftw, OR .;-*ii.ll**
4 a. WitqJi'-W#,ffiary relations, deftb current and curr&ffh8nsity. (03 Marks)

b. Expf*iflfthe boundary cor$iGiofi for a bound*ary$etween two di-electric materials.
:i:*:+'ql+ ": uro. /O* Mcrks)

- .,,,,,,.-'i$iiio,.'_E ;r1i, -jri +. '!,! ... ,-,.-llt,*. (08 Marks)
c.-;fo,iapacitor consists o'f ffb metal platep';i#iqff"l00cm2 placed parallel and 2mm apart. The

,.J*%fffiole of space betl,vsln the plates is filltstl ilvith a di-electric having a relative permittivity ofi$q_awllulc ur sPauti ug_-tlYs.E-1r tIlE lrr4ttrIi lu rrllEu;"*vltu a ur-gr(,ulrrL, u4vrlrB al r(,rarrve Pkl.;f .S. A potential difference of 500V [s maintained between the plates. Calculate:
1) The cqggcgffiib ,up*,,ir*
::\ .nL^ 

^di^S*5- ^- ^^-^^:+^- .r"+, \,..,

5a.
b.

c.

ii) The,ffiffi on capacitor :.];+ ,"'iil) Eledffi flux density .^, 
't

iv) Potential gradient. .i1,.

State and oroWrtlnizueness theorem.

tt. (05 Marks)

i,,*su 
!' Module-3

Derive Poisson's and I aplace equations starting from point form of Gauss law.

Verifi * *:rffi*rtlheld given below satisfies the Laplace's equation Y :2x2
(06 Marks)

-3f+22
(02 Marks)
(08 Marks)
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ial current elemer,[6::+.

ax + 2ay - 3az)m I s.'ffi.itd'the

158E45

(06 Marks)
(04 Marks)
(06 Marks)

(08 Marks)

magnitude of the

(04 Marks)

OR
6a.

b.
c.

State and explain Biot-Savart's law.

State and explain Stoke's theorem.
Derive an expression for vector magnetic

7a.
b.

8a.

b.

c.

9a.
b.

c.

10 a.

b.
c.

Derive an expression for the force betweel*l

A point chart of Q : -l.2Chas velocityff;+
force exerted on the charge if, t$i;t:::,, 

...:"-:.'.r) 1= -r1i* + iay -toaz:.$1#:*" 
,,,,:,':i,ll 

,
li ;;,

ii) B=-4ix +qii*3az T'r'"' " ;

iil) Both are present simriult#-rbously .,,, ,iu (08 Marks)

#=ij oR *:
Derive the boundary ff&niAitions at the interface bEtween two magnetic materials of different

permeabilities. "ft , (O8}Iarks)
'Calculate 

the i$ffqpt$nce of a solenoid of,Q0B. turns wound tightly on a cylindrical tube of
6cm diameteJ. $fid hngth of the tube is 6'0eXii'and the solenoid is in air. (02 Marks)

Define r4$$phinductance. Derive an expression for mutual inductance of two different coils.
,r ''r (06 Marks)

#.-- ,,.,',,1{1 .i,,l#i^*Eri;li ,- 
" 

"'Module-S 
,"rulE=1.;*'

Explain briefly Faraday's taw -Andbisplacement cqffd,qt for time varyin! fields. (07 Marks)

In a given lossy diele.lffiOmm conductiop,,iurieir density p1,,$.bZSin10et(A/m2)'

Find the displacement'# ,,e density if o 
=,L91!3ih 

and e, : 6,5. ._ (03 Marks)

Write Maxwell's equqtior{s in point form,,6f integral form for time varying fields.

,a 
" ,{oi,,r! 1trqfff1ii:t:;;r. (06 MafkS)
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.,+k$lr:A' *.i&ru, ;rr[ 
'r,Discuss the pop'agation ofuniforri*ffine waves in a,{qssless medium. (06 Marks)

Define poyn[ing vector and exffihlp the power flow a$$Sciated with it. (06 Marks)

A 30.0Miry'uniform plane,W*ilffiopagates throtrgh fresh water for which o : 0, P. :1 and

- -=1+lt1:}rrolnrrlqte. 1(,''1{+i;, i:ri'
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