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Fourth Semester B.E. Degree E*ffiion, Jan./Feb. 2023
Electromagnetic Field Theory

rime:3 hrs. ffi} ffi,'iffi. Marks: look.F
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to each other.

(06 Marks)

#
OR

2a.
b.

5 ,.ru,*.MW (08 Marks)

-2pc -d Ql:ffiWm are paced at the corners of an
equilateral triangle of side lm*Fihd the magnitu@ffilectric field iplqsity at the point
bisecting the lini joini"e e&*lder. - urW TW ,*K'u (06 Marks)c' Starting fiom Gauss thf_offffiobtain Maxwel'ffiation in terms &ffir., density or point
formofGausslaw. %' fM*" , s (06Marks)

& fq- I dryry." **M
*h' Module& "S ruoalri[b ,-ffi

a. Define the tergr c potential. O}%ffi-pression for%solute electric potential at a
point due to pti'ffitl%harge obtained ffipffit""tiaiairerpncdequation. (12 Marks)Pomr (rue to Por&E"tnarge oDlalneo Tfftllhpotenual Ollle4?ncqequatron, (12 Marks)

b. Find the potential and volrme^cfiWsdtlensity at poin6@5, 1.5, 1) in the free space. Given
the potepfiirl field V :2x2 - 1flffi '"4 \"

#*ry. 
rs Y :'- 

rffi *w- 
(osMarks)

j..? ,*m* oR d\ s.

a. [xplain the concept of '-ccilltinuity equatio4'@-ir&hence show that
i""M'r" ^ e w lr--*"-*ffry:' v.i=-ffi Mr;'*fui* v.l =,*ffi **,* (08Marks)
wd &..-w

r connecting€ 40 V battery across the capacitor, calculate E and total stored

*q}"fu (06 Marks)
{"

Module-3
5 a. Starting from Gauqs'sPlaw in integral form, derive Poisson's and Laplace equation. Write

Laplace equatio;ffi@l coordinate systems. (09 Marks)
b. Using Poi obtain the expression for capacitance of a parallel plate capacitor.

b. 
* 

Derive an exgggsSoif for capacita4gfuf a parallel plate capacitor with dielectric interface
(e,1 and e,zlb+rellel to the conduclipg plates. (06 Marks)

c. Let A = 1@0"cm', d : 5mm an&,, ep :12 for the parallel plate capacitor. Calculate the

+I;tirltri!

I of2
(06 Marks)
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c. Derive an expression for capacitance between tvrgcftrnffitric spherical shell having radius

R1 and Rz.(Rz > Rr) &*"- (05 Marks)

&%, 
*

o\* q*" * (o5 Marks)6 a. Derive an expression for Ampere's law. O.ff. *=*v
b. Evaluate both sides of Stoke's theorem ft#" field H = 10sin0d0 ,4ffhpere's/meter and the

surfacer:3m,0<O<90",0os6@O'.Letthesurfaceha!#e:r6.direction.Whateach
side of Stoke's theorem representd& * 

o 
^;w; 

* (10 Marks)

c. Find the magnetic field at poinm&bfl, 0, 0) if current throffi&rfcoaxial cable is 6A, which

is along the 7-axis and q: ,mffig 9mm, c: l lmm. g *" (05 Marks)

m St * -"-ll*ssw Module-4
7a.Deriveanexpressio"ffi\t,"ro."-*tngb"trv6effitrvoconductorscarryingcurrentin

(08 Marks)oppositedirectionp:+ d* #

ffi#+Op" is moving with afo|ocity of V = (-:u- - +q ++sa) x106 m/s.

Find the *ugqiqgru'of the vector force exffin moving particle by the field:
" uup'"

i) E=z&#.+5[ mr , .s

"4&- *"
ii) E"#.ryt4-qi kv/m *,..ff\ 5},
iiD BmB and E active togetheffi ffi& a (08 Marks)iii) BoimB and E active togetheffi ffi.w +1. l:ll"i"I'lc. Deriveanexpressionforin-<luct4nrc[ofasolenoid. #ffi.{ ffi"* (04Marks)

ffi= d.#'"' &,3-:--5' OR * **- J *"'*'-

g a. Define magnetizatior, rElidu" permeability ffigr$hceptibility. DqriW the relation
/"iB* Bt" *-:.^ /AO l\zf o rlrs\

b. Find the -ugr@&ion in a maenffi-rm{":"1..g ttl ffiluility 1.8x10-s H/m and

H = 120 A/- dfritg:ioo rrr"A"ffi: rs (iii)^u" =1i$rtn"re are 8.3x1028 atom/m3

and each atorpcohtritute a dipole nioxiibnt of4.5x10-'#- 
__ - _- r:--_ r 1 c ^- ^!'f 11ti.'Il

A" air cokd%roid has a cross"&*ional area of 6p4ffFmean radius of l5 cm and is with

5g3tu.pffifr caries a curren#t$f 6d.. fi"a magueu%ffielh intensity at the mean radius.

*ffi' 
"qw" 

[fl .]s (osMarks)
s-w

lfl"'@d
q. d+.

". sdfl"{\ # {W *ffi$-\ "*lqflg q*Wive the integral ffitrerential form offiday's law. (08 Marks)

&fJjist Maxwell's effi$olYs in point foq, apd in integral form. (06Marks)

". 

'*'The 
circular lgonp#a"ctor at z: @r. has a radius of 0.1 mt and resistance of 5C). Given

".'*Th. 
circular fpnffi#a* tor at z: ffiSr" has a radius of 0.1 mt and resistance of 5C). Given

E = O.Zri"ffi Tesla. Find crffiin the coil. (06 Marks)

q. 's oR
l0 a. Modifu the Ampere's cjrffiith law to suit the time varying condition and hence obtain an

expression for displacerWt'Current density. (10 Marks)

b. The magnetic field inpndity of uniform plane wave in air is 20 A/m in 6, direction. The

wave is p-puguffil* i, divides at an angular frequency of 2x10e radlsec. Find
F.:i \

(i) Phase Shiffitant (ii) Wavelength (iii) Frequency (iv) Amplitude of electric field
intensity. * 

** (lo Marks)
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