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MPH-04 (Very Short Answer Type Questions)

Note .— Answer any four questions. As per the nature of
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the question delimit your answer in one word, one

M.Sc. (Pl‘CViOllS) Examination sentence or maximum up to 30 words. Each
PHYSICS question carries 4 marks.
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Time : 1% Hours | [ Maximum Marks : 80 1. (i) Four charges are ¢; = 2C, ¢, = 6C, g3 = - 5C,

. . . . = —3C located at positions (in meters
Note .— The question paper is divided into two Sections 74 P ( )
- A o A >

. . A > A .
A and. B. Write answers as per the given n=2i, rn=-4j, r=—i, r, =2  respectively.
instructions. In case of any discrepancy, the
English version will be final for all purposes. Check
your paper code and paper title before starting the

Find the dipole moment of system of these
four charges about point (1, 1).

paper. Calculators are not allowed. IR @AY ¢, =2C, ¢,=6C, ¢5 = -5C,
e - e gw-TE e o @ wed § i ¥ v . I,

Tre & MEUTER el & W SIS | fRdt o fagmfa q,=-3C Teerfaat n=2i, n=-4j,

w1 feafq § USt w9 & tf<aq @ ST@m gee-uA S A > A .

TE w0 @ TR A 9 g o St o ry=—i, g =2 W AR A& % Fer 1

hotaelel @t 3TAT &l &1 (1, 1) fog = dmae fgya o1l 9 Fifs |
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(ii)

(iii)

(iv)

MPH-04 / 8 (3)

- AA A
In uniform magnetic field B=2i+3;+7%
magnetic flux through slant (curved) surface
of a closed cone is 10 Weber, then find the
value of magnetic flux through flat (base area)
surface of the cone.

THRTHAE  TEhE &F B=2/i+3;+7k #

TR T % Y, i g (TE) Hag
{ qIRd 10 9°% ¥ @ vg H1 el (SMUR) wAw
H WG ekl w1 A AG RIS |

At certain instant of time, electric field and

d AAA > A A
magnetic field are E =27+ +k and B=i+;
respectively at a given position. What is the
power transmitted per unit area at that instant
of time at that position ? Here all units are
in S.I
Tt & ﬁh_{:ﬁ ST ﬁ'@ﬁ Q—of TEhT &

THET: E- 21+]+/e qen B—z+] %1 Su feafq
R fTT M@ e woufa SIS &R Q.Hdlm
wiferk @@ B 2 Fel |t sehrear S H ¥

Consider an imaginary situation for which
dispersion relation for a electromagnetic wave
is given by o = 2Bk + 4ak3. Here o, P are
constants. Determine the group velociy of
wave.

s wedth feafa @ foem i e fega
TEHRE  WT & faw  faggu gy
o = 2Bk + 4ok’ G fE= ST ¥1 W a, p TR
A o F TE I A AW HiC
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(v)

(vi)

(vii)

A point charge 3¢ is placed in front of infinite
plane (conducting) which has zero potential.
Here distance between the charge and the
plane is y. What is the force on the charge
3q7?

i T fog 3@ 3¢ & T =< aa (IEH)
% WEA @ S § TE 3W ad o fava 3= R
T ST T TA F WA QU y T AEY 3¢ W
e feha @M ?

What is the magnetic field in free space
associated with electric field vector :

E- Eq cos((nt—/ex),;
fr= faga &=

d A

E =Eqcos(of—kr)z & o TG Jehd &5t
0 B ?

Write the covariant form of continuity
equation for electromagnetism.

foga gt § Aiac HIRO 1 HIORTE 9
fafem |

s T O S

(viii) In magnetostatics, magnetic field is given by

- A A
B =20xi+5By j. By using the Ampere’s law
in differential form, find the current

_)
density J .
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3. Magnetization (magnetic moment per unit volume)

d A A
Ife feergreehl § gk &1 B =20 i+ 5By j in a medium :
W fean S ® @ tfieR & fam § sreee ®9 N . A oA
N M=-5zi+3x% j+7yk
FT IHIN I Y O A J ;@ A Determine the bound current density and also
Section-B 4x16=64 determine bound surface current density at the
(Short Answer Type Questions) surface. Here vector normal to the plane of surface
. g A A A
Note .— Answer any four questions. Eagh answer should not is 1= [ 2042 j+2 k] .
exceed 200 words. Each question carries 16 marks.
Qug—a T HeAT H1 IR THE ST gt st = ©
(g I q99) = A gA
dor .- fodl o) wod & SW ATl oY ST SO M=-5zi+3x ]+7%/k
sfasram 200 s H UfEifga SifSTl TdE T9H a@maﬂamﬁu’mﬁﬁg@mwwm
16 37T T | HI Wt a8 W J FINT, T8 TA8 % qA o e
‘ : e 1 soherical : R o
2 1Is}lle'ctrlc potential is given (in spherical coordinates) S [2 z'+2j+2/ej -

_2b . _ 4. Write the Maxwell’s equations in differential form.
V=—-sin6cos¢  where b is constant.

’ Using Maxwell eqution (with Ampere’s correction),
Find the expression for electric field. Also calculate find the curl of magnetic field _B> in a space where
the electric field at point (in spherical coordinates) N
3, 0, 0). volume current density is Laz‘+b j ] cos(wt — kz)

2b .
et fresmel & foga fawe V=r—28m9COS¢ |

&t b SR T foEm & % =S 9w e fag
yata fadema (3, 0, 0) W off foga &= 3@ wifsT ¢, d, k, ® are constants.

((n A
and electric field ch’+d Ji J sin(wt — kz) where a, b,
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(a?+b]A' cos(ot—kz) ® wE foga &=

(cz’+dj sin(wt—kz) § Sl a, b, ¢, d, k, ® T T

> >
. What do you mean by V-B=0 7?7 Deduce the

boundary condition on normal component of

_)
magnetic field B.

3-]_3):0 Y MU N A & 7 TR & ]_3> %
sAfyers s W 9REE gfdery Sl e SIS

. Find the electric and magnetic field corresponding
to the following electromagnetic potentials :

¢ =4ox+5By+6\z
- A A A
and A=|ai+bj+ck sin(kx—wt)

Here a, B, A, a, b, ¢, k, ® are constants.
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Frer P faordl % T foEd T g o
T HifST
¢ =4ox+5By+61z TA
Xz[a?er]A'—kc/Aerin(kx—wt)

T o, B, A, a bk o TR T

-
. Show that E-B is invariant under Lorentz

transformation.

7% quise 75 E-B st ORRY & FreR T ¥

. (@) The yz plane is a grounded conductor. Charge

+3q lies at x = +3a and charge +2¢ lies at
x = +2a. Find the electrostatic force on the
charge +3¢ using image method.
yz T Wk EHfhd e § +3¢ maw fefg
x = +3q¢ W TF MW +2¢ feafd x = +2¢ W ¥
gfafera fafer @1 UM wa@ g O +3g W
feer fog@ sa 3 wifsT

(b) Briefly explain Lienard-Wiechert Potentials.
a9 § fae-fa=d fawa gusmewl

. Using Maxwell’s equations in free space, obtain

the wave equation for electric field and magnetic field.
TR SN H e HHEON H ST A gY
foga &9 @ gowE &9 & fau ® ae 9
RIS |
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