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Fourth Semester B.E/B.Tech. Degree Exammatlon, June/July 2025

Electromagnetlcs T}|eory

Time: 3 hrs. 5 P’ v Max. Marks:100
Note: 1. Answer any FIVE full questions, chooswg ONE Jull question /rom each module.

2. M : Marks , L: Bloom’s level , C: (C&lrge outcomes.

/ g
Module =1 M | L C
1 | a. | Derive an expression for electric ﬁeld iflt)ensny due to infinite Ehe charge 8 |L2|CO1
Define Coulomb’s law in the VC(‘(tOI‘ f’gf)m and explain. / s S |Ll1|CO1
C. | Transform the vector field @‘fﬂOax—Say +6a; to cyl Jldl‘lcal co-ordinate | 7 | L3 | CO1
system at point P(10, -8, 6); ¢
ﬂ:\- D OR / 3,3
2 | a. | Define position vector \and distance vector with anj ﬂlustratlon in Cartesian | 5 | L1 | CO1
system. g &
b. | A change of 14C\isvat A(2 0, 0), wha /charge must be placed at print | 7 | L3 | CO1
B(-2, 0, 0), w. 1ghl ill make ‘y’ comporn eﬁt 'df total force per unit charge is
zero at pointlC( b, 2, 2). Assume that the med'la is free space.
c. | Electric ﬁfsge lies in the plane aét{%-_— —2m in the form of a square sheet | 8 | L3 | CO1
describediby —2 < x < +2m an;l/‘—E £y < +2m with l{?rge density P of
2(x° +y* + 4)*™ 1 ¢/m. Determine eléctric field 1ntens;1§r B at the origin.
Module — 2 <‘ h 4 S,
31 a |If E——8xyax—4x ay% \}/m the charge cgf ‘6C is to be mo/véd> from| 9 |L3|CO2
B(1, 8, 5) to A(2, 18, 6). \F;nd the work donef \Selected pathisy = 3x +zand
Z=x+4. & Vo "4 / )
b. | State and prove Gdlss law. T / (> 5 |L2]CO2
c. | Derive the exprefsSwn for current contlﬁ:uty equation. R 6 | L2 | CO2
ky OR; <
4 | a. | Obtain and D for infinite sheef of charge usmg Gauss law. 8 | L2 |CO2
b- | LetD =5x%2/ m C/m? for r</0‘(}8mand D=0.1/134, mC/m® forr>0.Im,| 6 |L3 [CO2
find : 1) ‘Volume charge deﬁsn)y forr=0. 06m i) Volume charge density for
r/- 0. lm Assume that 15 1S,m spherical S)}st;em
C. 4 Tbe current den51ty \/ cth is given by 3=%eos 0a; +20e%" sin 0.3 , find : 6 |L3|co2
0)Jat(r= 3m(9—00 ¢ ) ‘
ii) Total currentzpassmg through th / éﬁ‘sb’here withr=3m, 0 <0 <20° and
0<¢<2nif a, dlrectlon ¢
£ ) Module - 3
5| a |Find E at PG3, 1, 2) fof t’h; “field of two co-axial conducting cylinders with | 9 | L3 | CO3
v=50Vatr= 2m and v,= 20V at r = 3 m using Laplace’s equation.
b. | Calculate the va]ue of Jif H —$ag at P(2, 30°, 20°). ol B
c. | Deduced Poisson’s” and Laplace’s equation using Gauss law in point form. | 6 | L2 [ CO3
Write Laplaman operation on ‘V” for different co-ordinate system.
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6 Derive the expression for magnetic field H due to infinite lonig straight line 10 | L2 | CO3
using Biot — Savart law. A
A Co-axial cable with radius of inner conductor ‘a’, mner ‘radius of outer | 10 | L3 | CO3
conductor ‘b’ and its outer radius ‘c’. The outer conductor, cdrries current + I
and inner conductor carries current — I. Determine and~ sKetch variation of H
against ‘r’ for: )r<a i)a<r<b iii)b<r£‘e Aand  iv)r>ec.
: Module—4 {7\ o
7 In a certain reglon the magnetlc flux densch/(ln a magnetle mater}'cﬂ with | 8 | L3 | CO4
Xm = 6 is given as B =0.005y? axT at Y= Olm find J,Jp and JT .
Derive Lorentz force equation and exp]aln \"*' 5 | L2.| CO4
Derive an equation for the force be(:cween,the two differential curreni elements. | 7 | L2 | CO4
OR /Q s
8 A square loop of wire in z &fal\ane carrying 2mA in the ﬁeld of an infinite | 7 | L3 | CO4
filament on the y-axis as sh 11/1n the Fig.Q8(a). Find the total force on the
loop. £
&
Q
/M‘ ¢ \;‘; /\i)t
/. FigQ8(@a) f
Obtain the Tangent al component of B and,I‘g 1S the bounda }é/g wo medium | 8 | L2 | CO4
having the permed Lhty of w; and po. P &2 5
Compare electric énd magnetic c1rcq1ts h 4 . 3 5 [ L2 | CO4
. Module\- 5 A :
9 Explam intonsistency of current{c contlnulty equatlon 1n<ieta11 7 | L2 | COS
Derive gen/eral wave equation: OPE and H for the n}edla with parameters u, € | 8 | L2 | COS
andc. d
A 01rcular loop conductbr | lles inz=0 pl ﬁe\and has a radius of 0.1 mand | § | L3 | COS
/resmtanee of 5Q. Gx\en\ B=0.2 sin 10 t\Tes‘la determine the current in the
) ~100p
z\ ~ D OR
10 Derive Maxwéll’s equations in mfegral and point form for static electric and | 8 | L2 | COS
magnetic ﬁélds« u)smg Faraday’ s law, Ampere’s circuital law and Coulomb’s
law. ¢
A 9375MHz uniform plane wave is propagating in polystyrene If the| 6 | L3 | COS
amplitude of electric field’ intensity is 20 V/m and the material is assumed to
be lossless, find Attenugtlon Constant (o), phase constant (8), Wavelength (1),
Velocity of propagation (v), intrinsic impedance (1)), propagation constant (y)
and amplitude of the ihagnetic field. For polystyrene p; = 1 and €, = 2.56.
6 | L2 [CO5

State and explain‘R6ynting theorem.
£ * % k % ¥
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