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Fourth Semester B.E. Degree Exammatlon, Jan./Feb. 2023
Electromagnetlc I-%leld Theory

“Max. Marks: 100
o éﬂﬁ%* . o 4
Note: Answer any FIVE full questt%ng%,é ’clfgwo‘osmg ONE full quesqg%gz@% from each module.
% ‘?Module-l ‘m@ M
a. Derive the relationship betwéen rectangular and cylindrical, coordinate system. (05 Marks)
b. Define the terms gradlegW “and divergence. Give ;%gﬁuatlons for them in rectangular
- coordinates. Mention thelr physwal 51gn1ﬁcance (09 Marks)

%r . = —
c. Deﬁne scalar and ve tor Foravectors A 6a +2a +6a and B= —2a_ +9ay -a,

(1) Show that Vccto A and B are perpenghcular to each other.
(i1) Find A x»B and show that A x B= —%A (06 Marks)

a. State and prove the Gauss law. - "% (08 Marks)
b. Three point charges Q; =— 1pc | sz%-— —2pcand Q3= 3@0 are paced at the corners of an
equilateral triangle of side 1m..Find the magnitude; éﬁ lectric field 1nfen51ty at the point
bisecting the line joining Q and Q2. ﬁ A N (06 Marks)
¢. Starting from Gauss tbgefem obtain Maxwell’ %ﬁaﬂon in terms ofﬁ%x density or point
form of Gauss law. & (06 Marks)

r m;ff

e b
a. Define the term clectnc potential. Ob% the expression for A%solute electric potential at a
point due to pointcharge obtained ffom. potential dlﬂergncﬁequatlon (12 Marks)
b. Find the potential and volume cl%@%e density at pomtﬂaﬁ@ 5, 1.5, 1) in the free space. Given

the pot Mt;al field V=2x*- yz z (08 Marks)
) OR .
a. ntinuity equatxon’”and *hence show that
Coay
o (08 Marks)
" &
b. Denve an expressum for capa01tangg%%£f a parallel plate capacitor with dielectric interface
(€rn and eg% @arallel to the conductmg plates. (06 Marks)

c. Let A = 120%cm? d = 5Smm and.” eg =12 for the parallel plate capacitor. Calculate the

capacitance ‘after connecting a 40 V battery across the capacitor, calculate E and total stored

energy. r . (06 Marks)
- Module-3
a. Starting from Gauss’s’law in integral form, derive Poisson’s and Laplace equation. Write
Laplace equation :gns«»a:ll coordinate systems. (09 Marks)
b. Using Pmsson*%»,ﬁ%gﬁatlon obtain the expression for capacitance of a parallel plate capacitor.
(06 Marks)
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c. Derive an expression for capacitance between two cgncentrlc spherical shell having radius
R; and R,. (R2 > Rl) 4% (05 Marks)

a. Derive an expression for Ampere’s law. " “‘f" ' (05 Marks)
b. Evaluate both sides of Stoke’s theorem t%rﬁﬁe field H = 1031n9d¢ A%pere s/meter and the

side of Stoke’s theorem representsﬂ =N (10 Marks)
c. Find the magnetic field at point: Q 1 0, 0) if current through a’coaxial cable is 6A, which
is along the z-axis and q = 3n;ﬁn, = 9mm, ¢ = 1 1mm. (05 Marks)

$ Module-4 ‘gﬁi’%ﬁ =
a. Derive an expresswn* @% the force acting betwee% two conductors carrying current in
opposite dnectlong, & (08 Marks)

b. A point charge oﬁ@%@40uc is moving with a&lomty of V= (—3a 4a_ +4. SaZ ) x10° mJ/s.
Find the magmtu & of the vector force exqf’fted%bn moving particle by the ﬁeld
1) B= 2_&;&@ + 5a mT

ii) E **Qa %— 3a —4a_ kV/m

1i1) Both B and E active togethelg@‘“ Wj } (08 Marks)
¢. Derive an expression for m@uctance of a solenoid. @ ' (04 Marks)
s & é&%
‘ %“‘?f OR [
a. Define magnetization, reIatxve permeab111ty {nd sffSeepnblhty Derive the relation
=(1+x) PR 4 { %% . (09 Marks)

b. Flnd the magn@tgza’mon in a magne;w;p rgﬁtenal of (1) pg@aneablhty 1.8x10” H/m and
H = 120 A/m 4ndy(ii) B = 300 uT and xa= 15 (i) p = 22“"*’”ffthere are 8.3x10% atom/m’
and each ator%, contribute a dipole moment of4.5x1072% Am (06 Marks)

c. An air coted toroid has a cross/Sgetional area of 6 cm®” *a mean radius of 15 cm and is with
SOOmm%nd carries a curren,ﬁ”@f 4-A. Find magnetl%?ﬁeld intensity at the mean radius.

- %}m w?% & (05 Marks)
¢ A

A Modul&5"
a. < erlve the integral afid. 1fferent1al form OT»F %aday s law. (08 Marks)
@W Llst Maxwell’s eq&aﬁe s in point form and i in integral form. (06 Marks)
c. The circular loop @mductor at z = Q_plane has a radius of 0.1 mt and resistance of 5Q. Given
B=0. 25m1. %‘“lia ~ Tesla. Find cuﬁrres%t?’m the coil. (06 Marks)

A\ >
AL OR

a. Modify the Ampere’s cu‘ﬁntal law to suit the time varying condition and hence obtain an
expression for dlsplace&é’ﬁt current density. (10 Marks)

b. The magnetic ﬁeld intensity of uniform plane wave in air is 20 A/m in & direction. The

wave is propagan&rg in 4_ divides at an angular frequency of 2x10° rad/sec. Find

(i) Phase Shift eqrfstant (ii) Wavelength (iii) Frequency (iv) Amplitude of electric field
1ntens1ty (10 Marks)

&
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