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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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Note —

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.
Qug—A
(fa &g T U9)
Tt g % SW ST 3T 37T IR I TIAMER TH

g, Tk a9 A1 3ifereRam 30 vsal § uiEifga wifsa
JAF G 2 3Tk H T

A particle of mass M and charge Q moves
along the x axis under the influence of a
electrostatics scalar potential V = x(x — 2)2,

find the acceleration of the particle.
I M TE 3TaT Q &1 TH 1 x 378 & ST
feerforgaert # atfew fawa V = x(x — 2)2 & 1=wia
7T ST T@1 & 1 hOT R o0 1 hiTST |
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(ii)

(iii)

MPH-04/ 15 (3)

Consider the imaginary situation in which

electromagnetic wave in medium is given by :

- 6 A
E=Eycos(By+4z-1.5x10"¢):

What is the speed of wave inside the

medium ? Here all units are in S.I. ?

T HIcas feafd &1 7F fifse fSad mem §
forpa gemE @@ = R

e 6 A
E=Egcos(By+4z-1.5x10"¢)i

T T WEAE H A & e 2 el wedt gt
SI # %I

Three charges ¢; = 1C, ¢, = 2C, g3 = 3C are
placed at x; = 1m, x, = 2m, x3 = 3m
respectively. What is dipole moment of this

charge distribution about origin ?

xy = 1m, x, = 2m, x3 = 3m T @ SR
st oo w1 fgya ool foham © 2
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(iv) If we consider a plane monochromatic

electromagnetic wave having electric field

- A
E=Eysin(kx—wt)j; and magnetic field

> Ey A .
B=—sm(kx—wt)k, then find the Poynting
c

vector.

A T FHAS Theol fagd EeehE T

forega & E:Eosin(kx—o)t);' AL TrEeh T &

> E, . A .
B=—"sin(kx—ot)k T @ u=fen gfew I
¢

HifeT |
(v) Magnetic vector potential is given by
- A A
A=Byyi-Byxj. Here Bj is constant. By
writing all steps, check that whether magnetic
field is uniform or not.
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TJEwE afew fava X:Boy?—Box} ®1 Tel Afs feegrarh! § FIwE &9 B =30y j+ 2Bz k
B, 3R ¥ =& |+t W& # faed gu 9% Sitag BRI fe=n s ¥ @ YR & fem & stewa w9

fF geg &7 SR T Agar T | 1 STEN FW@ EC YR W ] S R

(vi) If magnetic vector potential (viii) Electric potential is given (in spherical

coordinates) by V= gcose. Find the
r

d A A A
A=Bxi+2yj-3zFk
expression for electric field.

satisfies the Coulomb gauge, then find the L P
et st # foe@ faswa V= ZcosH ¥
r

value of constant f3.

foag@ & 1 e A SifeT |

- A A A
afg raehig afew fawa A=Bxi+2yj-3zk ¥ Section-B 4x8=32
FHA TS H T AN § A TR P FH AE A (Short Answer Type Questions)
FISTT | Note .— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 8 marks.

vil) In magnetostatics, magnetic field is given b
(vii) g , Mag 8 y S

—> A A
B=3ayj+2Bzk. By using the Ampere’s (g I T9)
fder:- foFl 9) sl & S STl emu e W Wl

srfererae 200 gl H 9fEifqa wifsw) s 999
density E} 8 3T I T

Law in differential form, find the current
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2. Obtain the Gauss law in differential form from

integral form in electrostatics. Also write the main

features of this law.

feeRfagaet § =Y & Ia%a €4 & THHA ®9 I
I Hifve | 36 am & g fagslt & o« fafeu)

- >
. What do you mean by V.B=0 ? Deduce the

boundary condition on normal component of

. -
magnetic field B.

V.B = 0% s #0 a3 ? SR A B &
FAfeTe Beeh W afHAT Yfdemy bl =eq= hifSa |

. What do you mean by Lorentz gauge ? Using this

introduce D’Alembert’s operator.

TARS ST § T9eR] & a9 § 2 TRl SUANT g
TC S’ T TR i g s

. If (x, y, z, ©) be the coordinates of an event in

S-frame and (', y', 2, ¢') be the coordinates of the

MPH-04/ 15 (7) TR—89 Turn Over

same event in S'-frame which moves relative to
S-frame with a uniform velocity v along
x-direction. Show that ds? = dx? + dy? + dz? — 2dr?

1s invariant under Lorentz transformation.

Atz S fdw 91 H wF wem & FRYE (v, 3,2 9) T, S
o a3 ® SE wEH we & v (v, i, 2, F) ©
Tel S RS O x A & STEY THEEH 9 oy ¥ S
Frder @ & e faEE 1 9 Qe f s R
T g2 = d? + dy? + d? — 2d2 TR wa ®)

. A uniform line charge A is placed on an infinite

straight wire, which is at a distance 4 above a
grounded conducting plane. Then, find the
potential in the region above the region above the

plane.

THETHE IS e L 3 |8 9R W ¥, 98 a1 T
o grfhd =eeh 9 % W 4 W W ¢ A W ad B
IR & &7 faya 9 wifw)

. What do you understand by TE Mode Parameters

for the rectangular waveguide ?
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T& SAEAHR a1 99% % fau TE fawun we=e 9 &1

F T | ?

. What do you understand by Electromagnetic four

potential ?

foRge agfays 9 e =1 aed § 2

. Show that the self-product of electromagnetic field

tensor is given by :

2
2 » E
FHV_Z{B _—2]7

c

where B, E and ¢ are magnetic field, electric field

and velocity of light.

718 <unisy, T forega gkt & gfeet &1 e f= &

2
2 2 E
FHV—Z(B ——2]

c

STel B, E Q1 ¢ S89T: raehig &, faga & qen g
H T T
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Note —

10. (a)

(b)

Section—C 2x16=32
(Long Answer Type Questions)

Answer any two questions. You have to delimit
your each answer maximum up to 500 words.

Each question carries 16 marks.
gug—H
(& 3T we)

forl St weal & I SITSIT | 319 3799 ST R SAfIehad
500 vra1 § uREifad ST 9% 999 16 37 T 8|

What do you understand by Poynting vector

and Poynting’s theorem ?
it wfeer o dEfen uig § o9 = g9wd | ?

Volume charge density inside the sphere
having radius R is p = as% + 2B, where o, B
is constant and r is the distance from the
centre of the sphere. Determine the electric

field inside the sphere.
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11.(a)

(b)

MPH-04/ 15 (11)

R 5= & T M § ST STel 39 p = o’
+ 2B BT feo e 7, Sl o, B T=R T a9 e &

FZ AT 7 A H iR faegd &9 I@ ST (8+8)

Determine the effective cross-section for
scattering of an elliptically polarized wave by

a free charge.

T o STES1 5R1 <R gfad @ & fagmo
% fou guret s & fuko wifsm

Using Maxwell equation (with Ampere’s

_)
correction), find the curl of magnetic field B

in a space where volume current density is

(“ i+bj J sin(of—kz)  and  electric  field

(cz’ +dj}cos(0)t—kz), where a, b, ¢, d, k, ©

are constants.
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12.(a)

MPH-04/ 15 (12)

frqae IHiRer (UfeR & SeieE o) 9

?ﬁaﬁa%ﬂ_ﬁ&‘rWaﬁaﬂﬁqaﬁW

R T ai +b;’]sin(wt—kz)% T foea &

ch’ +dj cos(o)r—kz) T a b ¢ d k o

3R B (8+8)

The yz plane is a grounded conductor. Charge
+2q lies at x = +3a and charge +g¢ lies at
x = +a. Find the electrostatics force on the

charge +¢ using image method.

yz T8 T qEHfha A €1 +2¢ A feafa
x = +3a W T @Y +¢ Foafg x = +0 W )
gfafera fafar &1 ITFT A L AN +g W
feer for@ oo 3@ HIfST)
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(b) Magnetization (magnetic moment per unit
volume) in a medium is :

—> A A

M=-3yi+xj+2xk
Determine the bound current density and also

determine bound surface current density at the

surface. Here unit vector normal to the plane

A A A

of surface is n=i+j+2k.

T& WIEEH & Y SR STEAA JRhia ST
f= %

—

M=-3yi+xj+2xk
TG ¥R T R UR0 FHIfST Td Sg 9d8 ¥N
T !t Gag W A FHINT | TE e B qo

% TEEd TEE Aiey n—i+j+2k ¥ (8+8)

13.(a) Electric potential is given (in spherical

coordinates) by :

V:Z—asin $dcosO
r
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where a is constant. Find the expression for

electric field. Also calculate the electric field

at point :
459
472
Here :
CERELRY
grad = "5, "8 50" ¥ sine 09
et frseet # form fava

Vzﬁsin dcosO
7

¥, el o 3R T fagd &7 w1 =9 A Rt
aaT%!v—g:
T 7T
(Lz’z)

R ot foga & 9@ wifww) T@ o

0 A18+A 1 0
or rdd rsinb o
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(b) Show that the Lagrangian function of the
charged particle in an electromagnetic field is

given by :

- >

L= %mvz—q(d)— v.A

g quisy T faeagrasia & # smafya & 1
Tt f=1 g fean sman ©

- -
L= %mvz—q(d)— v.A (8+3)
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