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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.
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The  imaginary situation in  which
electromagnetic wave in medium is given

by :
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(ii)

MPH-04/15 (3)

- 7 A
E=Eysin (12x +5y-13x10"1)z

What is the speed of wave inside the

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

T et feafa ford mens 4 for@ greent
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Magnetic vector potential is given as

9 ~ A
A=4yi +3j. What is the magnetic field
corresponding to this vector potential ?

% ~ A
T wieer fawa A =4y +3; 0 e s
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(iii) “B2CZ% — E? is always invariant under Lorentz

(iv)

transformation.” Is this statement true ?
“B2C2 — E?2 = ®Wa H wHyn fAveR Tedr
1" I UE HUT TUIN TA § ?

A point charge ¢ is placed in front of infinite
plane (conducting) which has zero potential.
Here distance between the change and the
plane is 2x. What is the force on the
charge g ?

I T g e ¢ & T o= ad (IEH)
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(v)

(vi)

In electrostatics scalar potential ¢ = (4by?
+ 4y + 4), then what is the value of the
volume charge density ? Here b is constant.

feerfogaert # wfew fawa ¢ = 4o + 4y + 4)

¥, T9 STEaH S99 S o1 | &= B 2 J@l

b 3R T
“Divergence of magnetic field is zero i.e.,

-> -
V-B=0.” What is the physical meaning of

the above statement ?

TR 51 BT ST Y ¥ S VB <0
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(vii) A uniform line charge A (per unit length) is

MPH-04/15 (5)

placed on an infinite straight wire which is
placed on z-axis. Write the value of electric

field and magnetic field at point (2, 2, 9).
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(viil) In magnetostatics, magnetic field is given

by :

% A A A~
B =2oxyi +2By j+ 5k
By using the Ampere’s law in differential

_)
form, find the current density J .

I feeRgraht § g 8,

% A A ~A
B =2oxyi +2By j+ 5k
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Section-B 4x8=32 3. If (x, y, z, ) be the coordinates of an event in

(Short Answer Type Questions) .
S-frame and (x', y', 2, ¢) be the coordinates of the

Note .— Answer any four questions. Each answer should not
same event in S'-frame which moves relative to

exceed 200 words. Each question carries 8§

marks.
G ug—a

(g ST q99)

S-frame with a uniform velocity v along x-
direction. Show that ds? = dx? + dy? + dz? — 2dr?

1s invariant under Lorentz Transformation.

fdor .- =l 9® gvAl & S ST AW U IR Ow
sifasram 200 I H Ui STl ToE T9H

T S-FRw o | ww W @ RNE (v, v, 2, ) T

g siF @ ¥ gen S'-fdw 9 B SE guA we & R (),

2. Show that the momentum of charged particle is 2, ¢) ¥ 7 SR 9 x-o F oTgfew wHEwE A

e . .
an electromagnetic field is given by P =my + ¢A . y W S-FEw 9 & | IAHE §1 I% S¥IET fE e

IE TIEY, T fogagmsm & | Aaf| o & Fa AR B ds?2 = du? + dy? + dz? — 2d? TR T

- -

H
P =mv+qgA BN e S g 7
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4. Briefly explain the Thomson scatteing by free

charges.

9 H o STAS | oHET Yehivi i HHEET |

. Deduce the Clausius Mossotti relation.

FANTTE HEET T4 Tl T HITT |

. Find magnetic vector potential for a long current
carrying wire.

TF 79 URER a8 & fou gewe gfiw fava w1
RIS |

. Explain the Hysteresis Loop (Typical Magnetization

B-H curve).

Sfoeq gd (B-H i k) sl THEAET |
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. What do you mean by Coulomb gauge. Explain

it.

HATS T F AT T IR & ? T HHEET

. Consider a sphere of radius R, centered at origin,

9
R .
having charge density P(7,6)=k— (R -2r)sinf
r

where & is a constant and 7, 6 are the spherical
coordinates. Find the different terms of potential

for points on the z-axis, far from the sphere.

~

T R oo 1 Wen difse e &5 1@ fog W %

- R
Fen @ s p(r,0)=k—(R-2r)sin® =
r

SRl k STER ¥ T 7, 0 e v §1 el 9 @ fem

z-318 R fogsll W fawa & fafi= v 9@ wifs
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Section—C 2x16=32
(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.
Each question carries 16 marks.
gug—Hd
(& 3w u)
Tocer .- foregl & wel & W ST 3T 3T W 1 STferehad

500 w51 H 9REHa I 9o 99T 16 36 Rl B

10.(a) In a source free region vector potential is :
N s 204 ,
A=ayi +byt°j+cztk

- -
Find the field vector E and B. Here q, b, ¢

are constants.
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(b) Transform the Maxwell’s equations in

covariant tensor form.
(1) 3™ g &% § wfew fave .
= 2204 A
A=ayi +byt°j+cztk

- - .
TM AT GRT E q0 B T@ RAN AR q, b, ¢

IR T

(9) Tl THIRION &1 9=l R ®9 H ®IAid

TS | 8+8

11.(a) Consider a imginary situation for which
dispersion relation for a electromagnetic wave
is given by o = 20k + 4pk*. Here a, P are
constants. Determine the ratio of phase

velocity of wave to group velocity.

(b) What do you mean by bound current densities
in Magnetostatics.
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(31) TH st fafs | foem wifsw 5o foem
TJEHE a0 & fau a8 w=ry o = 20k +
ABKA BRI S ST B AR o, B STER ¥, WA &
FHell o & WY ST T RIS |
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g2

12.(a) Magnetization (magnetic moment per unit

volume) in a medium is :

—

M:—3y5+x}+2xlg

Determine the bound current density and also
determine bound surface current density at
the surface. Here vector normal to the plane

of surface is A=i + ] +2k.

(b) Obtain the Gauss law in different form from
integral form in electrostatics. Also write the

main features of this law.
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(31) TH HIEAR H1 A THE S FEHE S0

—

M=-3yi+x+2xk
TE U HAE 1 ERe FIfT T o% w9qe 9m
e @ off Hag W A FISC T8 o & oad
% e W =i+ ) +2k T
() Teoafagaet § T=—A & EFA €4 H TAGRA
w7 § W el 39 fem & g faget w
f fafem | 8+8

13.(a) Find the electric and magnetic field

corresponding to electromagnetic

potentials :
¢ = 3ox + 2By + 5kz and

—

A= (af + b} + clg) sin (kx — ot)
Here a, B, A, a, b, ¢, k, ® are constants.

(b) What do you understand by the rectangular
waveguide ? Write the uses of waveguides.
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(21) fogagesE favdl & @ma foga @ g a9
sn?rﬁﬁnz:

¢ = 3ox + 2By + Shz A4

—

A:(af+bj+cl€) sin (kx — wt)
& o, B, A, a, b, ¢, k, @ TR I
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