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Fourth Semester B.E/B.Tech. Degree Examindtion, June/July 2025
Electromagnetics Theory
Time: 3 hrs. ) Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.

Module = 1 M| L L
1 | a | Derive anexpression for electric ﬁeld intensity due to mf' nite the charge ) 8 | L2 |CO1
b. | Define Coulomb’s law in the vectenf’mm and explain. - 5 | L1|CO1
C. | Transform ‘the vector field ,'“’:-;;,I'Oa,‘—Say +6a, to cylindrical co-ordinate | 7 | L3 | CO1
system at point P(10, -8, 6)
OR
2 | a. | Define position vector and dlstance vector with an illustration in Cartesian|{ 5 | L1 | CO1

Systefn. { n—r

b. | A change of luﬁ‘%ls at A(2, 0, 0), what<charge must be placed at print "7 [13]co1
B(-2, 0, 0), whlch(wﬂl make ‘y’ component of total force per unit charge is
zematpoxgt*gglﬂ 2). Assume that the media is free space.

c. | Electric :&ge lies in the plane at z = -2m in the form of a square sheet | 8 | L3 | CO1

described by -2 < x < +2m and =2:< y < +2m with charge density P, of

2% + y2 + 4)3'211 ¢/m®. Determine electnc field intensity E at the origin.
Module - 2

3 | a | If E=-8xyay—4x’ ay +an/m the charge of 6C is to be moved from| 9 | L3 | CO2
B(1,8, 5)to A(2, 18, 6) “Find the work done Selected path is y = 3x? + z and
Z=x+4.
b. | State and prove G,gﬁs?iaw = 5 | L2 | coz
¢. | Derive the expre!aioﬁ for current commmty equation. 6 | L2 |CO2
OR
4 | a. | Obtain E@@ for infinite sheet'of.charge using Gauss law. ' 8 [ L2|CO2
b. | Let D =6s2a, m C/m® for r<008mand D=0.1/r*a, mC/m’ forr>0.1m,| 6 | L3 | CO2
find : i) Volume charge dens‘%f’i’or 1 =0.06m, ii) Volume charge density for
r Oilm Assume that D lshl spherical system. B
. [“Fhe current density yect b —2— = : § {13 co2
@, ¥ (Frlsgwen y = cosear+20e sin0.ap , find -

i) J at(r= 3m,£-—<9 ¢ ) e,
11) Total- cur{egt passing through th&sphere with r=3m, 0 <0 <20° and
0<¢<2n iif'af direction.
<. ‘Module - 3

5 | a | Find E at P(3, 1, 2) forsthe field of two co-axial conducting cylinders with | ® | L3 | CO3
v=50Vatr=2mandv=20Vatr=3m using Laplace’s equation.

b. | Calculate the valué‘;fd if H__.La(, at P(2, 30°, 20°). 5 |L3|Co3
sin_

c. | Deduced Ponsson s and Laplace’s equation using Gauss law in point form | 6 | L2 | CO3

Write LapIaCJan operation on ‘V’ for different co-ordinate system
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6 mwgwmmemfmﬁﬁwmmﬁmh@mm 10 1121 CO3
using Biot — Savart law,
A Co-axial cable with radius of inner conductor * a’, 10 | L3 | CO3
conductor ‘b’ and its outer radius ‘c’. The outer condugtos
mﬁumwcmﬂmﬂwmmmsammﬁ~lBmwmmemﬂ' variation of H |
against ‘'r’ for: i)r<a iijj)a<r<b m)b<r3%»ﬁw iv)r>c.
Module - 4 5
7 In a certain regnon the magnehc flux deugnygﬁa magnenc mat thh; 8 |L3|CO4
Xm=6is given as B=0.005y%a,T atyi:g‘% find J, Je.andh- ,
Derive Lorentz force equation and explain. ™ S (L2 CO4
Decrive an equation for the force betgeen the two differential curresmt elements 7 | L2 CO4
, oy
PN |
8 A square loop of wire in z = (), pieﬁe carrying 2mA in theaigld of an infinite | 7. | L3 | CO4
filament on the y-axis as sho’wn in the Fig.Q8(a). Find the total force on the h
loop. o
&
e
Ny £
Flg Q8(a) ﬁ%} o
Obtain the Tangential eomponent of B and'H, g the bomxdmxggtwo medium | 8 | L2 | CO4
having the permeabilify of yy and . . * .~
Compare electric-and magnetic circuits, - 5 1121 C04
wnxnugrs <
9 Explain 1 mconsxstency of current: cantmulty equatlowmd‘etaﬂ. 7 | L2 CO5
- | Derive gederal wave equatlon of Eand H for the Hiedia with parameters 1, ¢ | 8 | L2 | COS |
and ©. & '
A circular loop conductor hes mz=0 plarif"and has a radius of 0.1 mand | 5 | L3 | CO5
resistance of 50). Given B=0.2 sin lO’té‘Tesla determine the current in the
Toop.
OR.
10 Derive Maxwell's equations in integral and point form for static electric and | 8 | L2 | COS
magnetic ﬁelﬂs ising Faraday’s law, Ampere’s circuital law and Coulomb’s
law.
A 9375MHz uniform planc 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, ﬁndAmwnmnmalkx$kﬂuba%§hmwceﬂﬂmﬁiﬁiV%wﬂmnmﬁh(li'
Velocity of propagation (v), intrinsic impedance (n), propagation constant (y) |
and amplitude of the magnetic field. For polystyrene u, = 1 and e, =2.56.
State and explain Poymmg theorem. o 6 | L2 COs
R Ty
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