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Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes.

Calculators are not allowed.
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Section—-A 8x2=16
(Very Short Answer Type Questions)

Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 2 marks.

Qg —H

(afa &g ST uv)

9T ;- It Al & IW G A ST IW HI YIATIR

TH I, Tk a1 Afehan 30 vl § R
FIT | TAF G99 2 3T HT

1. 1) A uniform line charge A (per unit length) is
placed on an infinite straight wire which is
placed on X axis. Write the value of electric
field and magnetic field at point (1, 0, 9).
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A point charge ¢ is placed in front of infinite
plane (conducting) which has zero potential.
Here distance between the charge and the
plane is 2.5x. What is the force on the charge
q”?

afE Tk fog e ¢ F TF < q@ (FEE)
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(iii) Five charges +q, +3¢, —4q, 2q, —2q are placed

(iv)

MPH-04/ 15 (4)

at (0, 3a), (-3a, 0), (0, 0), (a, 0), (24, 0)
respectively in xy plane. Find the electric
dipole moment vector of the system of these
five charges.

e AN +q, +3q, —4q, 2q, —2q H xy TA H

%R (0, 3a), (=34, 0), (0, 0), (4, 0), (=24, 0)
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In electrostatics scalar potential ¢ = (3ax?
+ 5by? + 3x + 4y + 3z + 7), then what is the
value of the volume charge density ? Here a,
b are constants.

Reertforment # sifew fav@a ¢ = Bax? + 562 +
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(v)

(vi)

- >
If V.J is zero, then what result can be
inferred about the charge density p ? Here ?

is current density.
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Magnetostatic magnetic field :

—> A A A
B =3(ax+cy)i+ by j+2czk+ab+ac.
Here a, b and ¢ are constants. Find the

relation among a, b and c.
feeRraferat graa & :

E) =3(ax + cy)?+ by ]A'+ 2czk+ab +ac
Tl F&T a, b AWM ¢ SR Tl q, b AWM ¢ H WA
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(vii) If magnetic vector potential

A=2a(x+3y)it4y [-8(x+y+2)k+8
satisfies the Coulomb gauge, then find the

value of constant a.
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(viii) A particle of mass m and charge ¢ moves along

the x axis under the influence of a electrostatic
scalar potential V = 2x(3 — x)* + 6, find the
acceleration of the particle.

AR m TS AR ¢ T TH H0 x 316 & ST
TeeRfagast # sifcw favya V = 2x(3 - x)2 + 6
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Section-B 4x8=32 3. What do you understand by the rectangular

o W .
(Short Answer Type Questions) waveguide ? Write the uses of waveguides.

. T AR AISE ¥ T o HEHd § 2 aTeeh
Note .— Answer any four questions. Each answer should not

% I o fafem)

exceed 200 words. Each question carries 8 marks.

4. What do you mean by Gauge transformation ?
gus—a
Explain it.

(g ST q99)

ST ®YLOT § 3R] o1 arcqd & 7 36 99esd|
frder - fFdl ww gwl & SR AT e s sw oW

= o
5. Show that E.B 1is invariant under Lorentz
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transformation.
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2. Explai th Hysteresi L Typical :
xplatt ¢ YSIETEsis oop  (Iypica 6. What do you understand by electromagnetic four

magnetization B-H curve). potential ?

Sifore @@ (B-H 91 %) &1 HHEET fagagmsia agfdya 9 sk #=n aced § 2
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7. What do you understand by Poynting vector and 9. The yz plane is a grounded conductor. Charge +2¢

Poynting’s theorem ? lies at x = +3a and charge +gq lies at x = +a. Find

the electrostatic force on the charge +¢ using image

drsfen wfew o 9Efen T8 9 o9 = gHEd § 2

method.
8. Consider a 1imaginary situation for which
yz O UH EHMfhd Acw § +2¢ omaw feafq

dispersion relation for a electromagnetic wave is

x = +3¢ W T A& +¢ feafd x = +a W T vfafa=

given by @ = ok + 2pk3. Here o, B are constants.

fafy &1 ST A gL AN +¢ W R faga =«

Determine the ratio of phase velocity of wave to

M@ Hifeg |

group velocity.
Section—C 2x16=32

T et feafa i foam wifs e foem g (Long Answer Type Questions)

T & o fagmo 999 o = ok + 2pE3 R & S

Note .— Answer any two questions. You have to delimit

€1 W o, B IR E, W AT kel G kT TR I h your each answer maximum up to 500 words.

| U A IS Each question carries 16 marks.
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11.(a) Write the Maxwell’s equations in differential

10. (@) What do you mean by ?E): 0 ? Deduce the
boundary condition on normal component of and integral form.
. H ¢ ¢
magnetic field B. TorIad THIHIO i Tahel 991 HHIhd ®Y |
- o
V.B=0 ¥ =& F1 acad § ? ek 8 ferfe |
_)
B & sifyers wess W & gfdery &1 g
(b) Obtain the boundary conditions on normal
hifeT |
component of electrostatic field.
(b) Obtain the Gauss law in differential form
from integral form in electrostatics. Also write 0 &% A w
the main features of this law. @ I
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12.(a) Consider a sphere of radius R, centered at

origin, having charge density :
p(7,e):/e52(R—2r)sme
r
where £ is a constant and , 6 are the spherical
coordinates. Find the different terms of

potential for points on the z-axis, far from the

sphere.

& R e w1 Tien <fifs fswen @5 q@ fog

R ¥ qe S STew s
p(?,ﬁ)zk%(R—Zr)sinG
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(b)

13.(a)

Find the magnetic vector potential of an
infinite solenoid with # turns per unit length,

radius R and current I.

R foran den emy [ qen 9fq s o 1 3R i
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Consider an infinite parallel plate capacitor
. d :

with the lower plate at z =-3 carrying the

surface charge density —c and the upper plate
d : :

at z:+5 carrying the surface density +oc.

Find the Maxwell stress tensor in the region

between the plates and display in matrix

form.
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(b) Determine the effective cross-section for

scattering of an elliptically polarized wave by

a free charge.
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