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December - Examination 2025
M.Sc. (Previous) Examination
PHYSICS
Classical Electrodynamics & Special Theory of Relativity

Rraa fgaafae! vd anfarear o1 fatee Rigia

Paper : MPH-04
[Time: 3 Hours] [Maximum Marks: 80]

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.
fder —  gB yvE—uA o, ‘T IR 9 A @vsl H fauiioid 2 | g Y Rl @ SR SR ST |
fordt o faerfa @1 Rerfa # sRISh wu &1 Sifom AT SR |

Section-A 8x2=16
(Very Short Answer Type Questions)
Note :-  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.
Gus— 3y’
@f org ITNg geA)
fder — ot geAl & SR ARNIY | MU S/ ITR &1 URAER U ¥es, U d1ad a1 JAfddad
30 veai # gRAAT ST | I_d U 2 3% BT g |

(1) Electric potential is given (in spherical coordinates) by V =§cos 0 +3. Find

the expression for electric field.

et frdenat # faga fvma v=>2cos0+3 B | g & &1 afors 1d 30|
(ii) If electric field E = 3(3yi + 3x]), then by using V X E state whether this

electric field is conservative or non-conservative.
I faggd &5 E = 3(3yi + 3x)) 8, @1 V x E &1 SUINT &xd §Y Ig aarell fob
Iz faga & wRell © aferar orvell 2|

(111)) Magnetic vector potential is given as A = 371 + 4k, what is the magnetic field
corresponding to this vector potential?
FEDB Al f9a A =371 + 4k gRT f&am oIy €, A1 9 Ay fova &
A R & T BNIT?

(iv) Write the Maxwell equation which is related to displacement current.

foRemue oRT & T Aaadel FHIHROT foraT |
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(v) Magnetostatic magnetic field B = 3(ax + cy)i + byj + 2czk + ab + ac. Here
a, b and c are constants. Find the relation among a, b and c.
FrRHIfds FEHIT &3 B = 3(ax + cy)i + byj + 2czk + ab +ac T | I&f a, b
TJAT ¢ 3R T | T&l a,b T ¢ & 7y A= ST BN |

(vi) A point charge q is placed in front of an 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?
e e fdg a9 q &1 U 3= Ol (ATedd) & AR DT Sl & Ud 39
Jel BT faa T © | TSI S TAT ad & 789 QU 2.5x © | A q W I
fhamT erT?

(vii) What do you mean by D’ Alembert Operator?
SI'Telae FHREG A AMHT FIT dreqd 272

(viii) If V. Tis zero, then what result can be inferred about the charge density p? Here
Tis current density.
I V.] I 8, O 399 ANY TN p B IR H T fyspy urad fhar o
FhdT B? & IRT g9 J 7 |

Section-B 4x8=32
(Short Answer Type Questions)
Note :- Answer any four questions. Each answer should not exceed 200 words. Each question
carries 8 marks.
Gue—g’
(cTg SR uF)

fder — =8l IR uol & SR I | 31T 3199 SR Bl 1fdhdd 200 et § aRANAT BT |
JAP U 8 3P BT T |

2. What do you understand by electromagnetic four-potential?
ed—gerg agfava & 3TudT Fa7 ey &7
3. Obtain the Gauss Law in differential form from integral form in electrostatics. Also,

write the main features of this law.

Rer—dgfdat & 99 @& 99 & dddl ®U & GG WU YT &x1| 39
e & g famgelt @1 Y forRag |

4. Consider an infinite parallel plate capacitor with the lower plate at z =—g carrying

the surface charge density —¢ and the upper plate at z =+§ carrying the surface

charge density +6. Find the Maxwell stress tensor in the region between the plates
and display in matrix form.

WWW%WWWW%WWZLS%H@TWW

W—G%H%W@Ezz%?mws AT T +06 B | S wiel & A
@ &3 | Haadd Ufied S=IR Sa SIfTY T Afga ®U § gisy |

5. Write the Maxwell’s equations in differential and integral form.
HRTdel THIBRIT Bl ddhel Tl AHIGA w0 H o @Q |
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6. Determine the effective cross-section for scattering of an elliptically polarized wave

by a free charge.
T T SR gRT g gfad a=T & fd&uor & forg ywrdi—pre &3 MeiRa
BRY |

7. A metallic sphere of radius ‘a’ carries a charge Q. The sphere is surrounded by a

linear dielectric material of permittivity ‘€’ with outer radius ‘b’. Find the potential

at the centre of the sphere.

B @” &1 TE enfeads T MY Q AT © | I Mell U VW N WRIded
uerel el fAgaeiaar ‘@ & 9 IRl AR 9 R gaT & 9 39 WRidgd uare
AETH ® qred Brar b’ 81 Mol ® dg W faMa ST B |

8. What do you understand by TE Mode Parameters for the rectangular waveguide?
T ARATHR T 92Idh & fofg TE fIem wrae & o7y a1 d9srd 817
9. Find the electric and magnetic field corresponding to following electromagnetic

potentials ¢ = 30x + 2Py + 5Az and A = (ai + bj + ck) sin(kx — wt) here o, B, A, a,
b, ¢, k,  are constants.

el faga-—geem foval & w7a fgd @ geom a3 9h &
0 =30x + 2Py + SAz TAT A= (al + bj + ck) sin(kx — wt) g I8 o, B, A a b, c ko

3R T |
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.
grs—9'
(& ST )

fder — 58 Q1 uvHl @ SR ARIU | 31T 309 SR Bl 3ifpay 500 el § uRAAT BT |
UJPb U 16 3fdH BT B |

10.  (A) A uniform line charge A is placed on an infinite straight wire, which is at
a distance ‘d’ above a grounded conducting plane. Find the potential in
the region above the plane.

(B) What do you mean by V.B = 0. Obtain the boundary condition on normal

component of magnetic field B.

(A) USHTHM V@ AL A 3 WY TR W 2| I8 IR U6 -9 fhd s
AT S PR AT W &, A 9 dd & HWR d &7 H favg =d HRY |

(B) V.B =0 auchr a1 arcqd 87 FHeN &5 B & afer Ted W gRE
gfra=r o7 a1 ] |
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1. (A)
(B)

(A)

(B)

2. (A)

(B)

(A)

(B)

3. (A)

(B)

(A)

(B)

What do you mean by Coulomb Gauge? Explain it.

Consider an imaginary situation for which dispersion relation for an
electromagnetic wave is given by ® = 20k + 4Bk* Here o, B are
constants, then determine the ratio of phase velocity of wave to group
velocity.

HATE TS A AU RIT TS 817 39 FASISY |

T HrearTe Rfa o1 f[IaR iy e fga—gea =T & fog e
T o = 20k + 4Bk* §RT e S 21 28 o, B IR €, A dRT B bl
T BT TYE A @ WS AU A1 B |

Magnetization (magnetic moment per unit volume) in a medium is

M= -3yi + xj + 2xk. Determine the bound current density and also
determine bound surface current density at the surface. Here vector

normal to the plane of surface is i = 1 +j + 2k.

Electric potential is given (in spherical coordinates) by V = Ta sin ¢ cos 0
where ‘a’ is constant. Find the expression for electric field. Also calculate

- . T T _ (A0 ~10 ~ 1 0
the electric field at point (1, 2 5) here grad = (r pelea 0 T ) — 64)).

Th AR BT Ufd 3@ e gRe eyl e @
M = -3yi + xj + 2xk, 9g 9RT T9cd BT IR BT U 9g Ag IR T
B Al I8 TR 0 BT | Jef 9de & dd & oFdd afe A =1+ j+ 2k
=

el el 3 faega fova V=%sin¢cose 2| S8l ‘a’ IR T | fa=yd

aﬁaaﬁrwﬁfﬁaﬁaﬁawﬁg(l,g,g)wﬁﬁgﬁﬂaaﬁwlaﬁ
—(ad ,71d 2 1 0

grad :(FE+ e;£+ (I)rsinGt?_(i)) %\rl

What do you mean by waveguide? Write the differences between

dielectric and metallic waveguides.

Three point charges + ¢, +2q and —q are each placed at a distance b from
the origin at (b, 0, 0), (0, b, 0) and (0, 0, b) respectively. Find the
monopole moment, dipole moment of the system of these three charges

and also find the electric potential at the origin.
Iq MTgS W IMMIBT FT A9 77 WRIAgd Ud difcads 99 ss & Heg R

3T forRau |

A fdg st +q, +2q 1 —q qo g 9 ux&% & b R (b, 0, 0),
(0, b, 0) @ (0, 0, b) TR HHT: T A & | 37 A9 @A & by &1
el ¢ga 3T, faga amert Sd o der ga fig w fagga fava «ff sima o |
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