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The Lorentz condition s
A
(A) divys gt" =0

(8) 1 2K
qrad‘-pct % =
(C) divks 1 ¥
c?

0
a=0.
(D) None of the above

The Lorentz condition in Covariant

form is:

(A) OJ.a=0

(B8) CJ.A=0.

(©) OJ.x=0

(D) None of the above

Equation of continuity in covariant
form is:

(A) OJ.3=0.

(8) TJ.a=0

(©) OJ.x=0

(D) None of the above

Lorentz transformations of electro-
magnetic four potentials are ex-
pressed as:

(A) A, =a,A .

(8) A =a,A

(€) A =q,A

(D) None of the above

(1080\A\2022-23

Lorentz transformations of current
four vectors are expressed as:

(A) ). =a,)
(8) )=o) .

(€) ) = a, )
(D) None of the above

D' Alembertian (L 7y and Laplacian
operators (\°) are related as:

(D) None of the above

If R be the difference vector defined
as R=r,-1,

where r, and r, are position vectors
of two world points. Then R will be
space like if:

(A) ]r;‘-r;‘]i > (-t
8 |&:-F L < ¢ (ti-t})
(C) |'=z -1, | > (ti-t]) -
(D) None of the above
Lorentz transformations of space
and time in Four-vector form are:
(A) X, =a,x
(B) x, =a,x..
(C) x,=a,x
(D) None of the above
P.T.0.
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U,

10.

11,

Whith of the Folluwhig el alegym, Iy

Y
(A) Maxweoll's ekl LU VT

not vallsh il Loweyy, trans

formatiuns,

(B) Moxwell's fleld oquntione ore

Invartanl undm Lotemz 1ans.

formations, «

()

'
Maxwall's fNeld equations are

not  Invarlamt  undes

transformalions,

Linomlz

(D) None of the above,

In Minkowsk! four dimensional space
time continuum, Lorontz (ranslor-
mation oquations for x and L with

|
l=v/Cc, m=tt and A~
f=v/ Mo

ore
expressed 0s:

(A)
(8)
(C)
(D)

Inhomogeneous wave cquations i

X' =A(X~jim), m'=r(m-ix)
x=A(X'-[im'), m=A(m'-[ix")
t'=A(x-[), t=A(x-")

None of the above

free space are:

(A) T 'p=-pley, LT A= -] -
(B) CTK= =pfcy, Cl’-b = —,]
(©) ("= -Afeq, [T & = 4t
(D) None of the above

TO80\A\2022-23

(4]

o The Fiobimnngnot it Hukds od & grand

tharge In motinn ars glsen as,
Mot pfsyef:

e onthy ) \ .
N (ip
aned Ble 1) - l"'r,“"“'

(18) e, 1 - ':{’:'

(KRN ) | et lnﬂu:f‘.
m-am L e

ond [lr,1) - |ﬂ’",”'”|
CRIATEPNS

R-uir () Ran Ry 7

cin-n.p) (A0 l
byt Hhar]
onl Hh',ll..|""£‘:-”|

(D) None of the nbove

13. Larmort's farmuila for the power rad)

oted by a slowly moving (non-rala-
tivistic) accoleraled Charge Is:

1 2q’V

ney, 3(.'

2q’a’
3c

(A) P=gy

]
(B) P~ 4mu
2q’s’

)
(C) P= 3¢

4ne

(D) None of the above
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14.

16.

Expression for relatigti

generahsation of '
Larmor'g formula
Is:

b -uhtii“

(D) None of the above
Bramsstrahalung radiations are pro-
duced from the accelerated electrong
with the assumption that motion of
the electron is-

{(A) Non-relativistic
(B) Velocity and acceleration are
collinear

(C) Velocity and acceleration are
perpendicular

(D) None of the above

Power radiated from an accelerated
charge at high velocity when its ve-
locity and acceleration are perpen-
dicular is given by the expression:

1 Zq.‘af
4ne, 3c¢?
1 2q:az
€y 3¢’

_ 1 29°@
(C) P= 4re, 3 ¢

(A) P= A®

(8) P=4 A*

(D) None of the above

y080\A\2022-23

(5]

17. Abraham-LorentZ formula I15:

18.

19.

20.

i 1

29 -
F‘JJ= 4:(13 3 cla

_2q’y
Fus™ 3 ¢

2q’a’
(C) F'sz 3 c"

(D) None of the above

(A)

(B)

Electromagnetic fields E and B are

given by:
o
(A) A =curl B and E = -dvA- _lf
(8) B=-grad - )‘f and E = curl A
oA

(C) B=curl A and E=-grads-
(D) None of the above
Retarded potential solution of inho-

mogeneous wave equation i1s given

by:

(A) WiF,t)= 4 .[' gtf;{{tr.:"r.ﬁ/c}dv‘.
o e [
() Mr‘,n=‘-}E_['gl;;;'";’;?fav'

(D) None of the above

Differential form of Faraday's law of

electromagnetic induction is:

(A) V.O=p

() VB=0

() vxg="38,
(D) UxH=14+ "*EE

P.T.0.
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21. Maxweill's modification of Ampere's 22 1In cagq of bme varyng H2iC e n-

S2ntaneous wzive of e Poynong

iaw g .
lEctO( is Green ov-
(A) Tx€ = -ag/at (A} ez,
B) 5=¢
(B) €8=0 “8
C) 5= ExtS
(C) ¥0=p (D) Nons of the anove

wa'JE F N &&8CT0~
D f H’ aﬁ Eﬂ_udbﬂ- S gO‘;em 'c.
( ) . ] o ;t

magnetc feids £ ancd R n “ree

22. Differential form of Gauss l2w in Space are-
electrostatics is (A) TE-co “‘{f =0,
(A) ¥8=0 tiﬂ-u__c;ég;ﬁ =0
= -&E '\-JF{'T- a; =
(C) xE= =28 mee: S
(€) Tep e &8 2g
(D) None of the above ThRE T T Y

23. Maxwell's equations in free space are:

D) N f th
(A) T.6=0,c8=0, txg=, (D) None of these

xH = 20 26. Energy flow per unit area per unit
xH = 5£ .

at
time for a plane electromagnetic
(8) T0=0,6=0, vxg=tf
wave is given by:
CurlH=J+¢ %—E—

(A) S=ExH.
(C) v.5=0,¢-8=0r £
(B) S= I:_I.—
v E+ 8= ¢ =] =
X w 0, VxH-iwll =7 (C) RxH =g

(D) None of the abo e
) v (D) None of the above

7080\A\2022-23 [6)
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27.

28,

29.

In case of propagayign of plane eleC-
tromagnetic wavesg |, free space:

(A) Field vectors g and H are par-
allel to the direction of propa-
gation of the wave Ky,
Vectors £, H ang R form 3 et
of orthogonal vectors.

Vectors € and R are Perpen-
dicular to each other byt paral-
lel to H.

(D) None of the above,

(B)

()

In case of propagation of electrg.
magnetic waves in non-conducting
Isotropic medium, wave impedance
Is defined as:

w 2-[§|

(B) znlgl
(C) 2=ExRH

(D) None of the above

In case of plane electromagnet-
ic wave propagation in Anisotropic
non-conducting medium Fresnel's
law for Phase velocity Is:

2

(A) ‘i?“ §,°5y3+‘=°5§=~o‘

!
cos sin?

(B) :iﬂ ‘:; + 0 %.,. v’g =0

H
cos’a Sinﬁ sin’ _ o
(€ St gt V- f
’ v

(D) None of the above

' T080\A\2022-23

30.

31.

(7]

In case of Reflection and Refraction
of Electromagnetic waves at the
interface of non-conducting media,
vshich statement is true?

(A) Incident, reflected and refract-
ed waves all have different fre-
quency.

Incident, reflected and refract-

(B)
ed waves all have the same fre-

quency.
Incident and refracted waves

have same frequency, but re-
fracted waves have different

(C)

frequency.
(D) None of the above.
Fresnel's equations for non-conduct-
ing media when electric field vector
£ is perpendicular to the plane of
incidence are

(E, _ sin(8, -8.)
(A) (Eo: sin(0, + é_}
(| . 2080000,
o/  sin{6,+8)
E,, sm(B +9)
B 01
® Eos ! cos(6, 9)
E ‘;) _ _2sing,
Eil \ sin(6,- §)
E, sin(6,-8,)
() Eﬁ:) ) cos(ﬂimﬁw)
i
Eos : sin(8,-6

(D) None of the above
P.T.0.
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32. Fresnel's equations for non-conduct- 35. The €quations representing Thom-

Ing media when E vector is parallel son Scattering formulae for differen-
bal ang Ing Cross-sec:
to the plane of incidence are ton total scattering
) (B ) _ tan(0,+0) s ore:
tan(0,-0,) * (A) 0(0) = r2 (1 + cos’$),
2cos0 sind, 6. = 8.2
= e T nr
(E ) 5!"[“. + Gr )CDS‘nl_or’ 370

2
(B) o(Q) = 212(1 + cos’4),
(B) (ENJ tan(0,-0,) 3
1

tan(0,+0,)’ o = gnrg
E 2cos0, cos, 3 ,
. (C = 2ri(1+sin'¢$),
Eoi {, ~ sin(6,+0 )cc:s(ﬁ -0,) ) o(Q) = 3ra(1 )
' _ 5 .
E tan(B ﬁ) Oy 7r;(1+tan $)
() g ey ey
) (D) None of the above
Em 2 2cosB, sind, 36. Total scattering cross-section in
0

sin(, + 8, }coslﬂ -0,)

Rayleigh scattering is given as:
(D) None of the above

33. Cauchy's empirical equation ex-
pressing refractive index as a func-

tion of wavelength is given by: w \
(B) o= %—nr;(—m—o)

@) o= §ui( 2]

(A) n’-A+5+§,-

b C) o —%i
(B) n-n°+h>.n (C) o B’"(m
2 D) None of the above
(C) ni=14+ QA )
A-Ao

37. Total scattering cross-section for
(D) None of the above

Resonant scattering is given as:
34. Hartmann's formula for normal dis-

persion is: (A) o= 3“"!:(%“)

(A) n=A+: ; :
7\ (B) o, = %xr; E:mo)
(B) n=ny+ ':\-'X{,' _8
w
AN (C) o nrl 9i
(C) n’=1+A+-£}° r= 3l
(D) None of the above
7080\A\2022-23 (8]

(©) o =%ri
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38. In a conducting mediym, o lags

behind E by an angle 4, given by
(A) ¢= taﬂ“'(di})

(B) &= %tan“‘(afﬁ)

(C) ¢=tan'(2 )

(D) ¢=3tan*(2)

39. For good conductors, skin depth 5 |g

defined as~

P —

(A 3= .2

(8) 3= ﬁ;}’;ﬁ
(C) 3=\ 25

(D) 3= 5

40. Good conductors, are characterized

1.

by

(A) =1

(8) & >>1.,

€ & <<1
{D) None of the above

A plane electromagnetic wave is
travelling In an unbounded loss-
less dielectric medium with relative
permeability u =1 and relative
permittivity €, =3. Find the 'speed of

wave?

' (A) 1.21x10° m/s

(B) 1.73%10" m/s
(C) 1.52x10’ m/s

(D) 1.39x10° m/s

12022-23

42. Infreespace, the ratio of electrostatic

43.

(2]

45.

and magnelic energy densily I5-
(A) 0.3

(8) 0.5

(C) 1.0-

(D) 1.3

Wave Impedance of free space Is-
(A) 276.6 0

(B) 376.60°

(C) 476.6 O

(D) 576.6 41

Dimensions of Poynting vector, are
same as that of-

(A) Power

(B) Energy

(C) Power/Area,

(D) Energy/Area

SI unit of Poynting vector is-

(A) Watt

(B) Watt/m?.

(C) Joule

(D) None of the above
P.T.0.
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46. When incident wave is un-polarised, g

In normal dispersion, g% is
the degree of Polarization of the

Proportional to-
scattered light Is 1, only when - (A) 2
(A) ¢ =900 ® &-
(B) ¢= 600 (© &
(C) o= 450 (© &
(D) ¢=00

Which quantity is common In the

47. In case of Rayleigh scattering,

incident, reflected and refracted

scattering is proportional to- Waves-

A % (A) Speed
(B) i‘f (B) Frequency.
(©) & (C) Phase
©) 32

(D) None of the above
48. In case of Thompson scattering, 51. A plane electromagnetic wave
which of the following is not true? traveliing in free space is incident
(A) It depends on the frequency of normally on a glass plate of refractive
incident radiation. index 4/3. If there is no absorption
(8) It depends on the angle of

by glass, find it's reflectivity?
scattering. (A) 6%
(C) It depends on the classical (B) 4%
radius of electron. © 2%

(D) All of the above.

(D) None of the above
7080\A\2022-23 [10}
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2. Snell's law of refraction, g 55. [n electromagnetic field tensor, F
sind, _n, ,
A gine, = n, the value of F_ 15
sn@  n,
(8) sing * n, (&) O
sinfl
(C) sing = MM (8y -E
sinfl
(D) gna =Mn (<) 8
53. The tangential component of whien (D) 8

quantity is always continyous at the 56 In electromagnetic et tonsor F

boundary- the value of F iy
(A) 8
(AY +E
(8) &
(B) +EJjc
() o
(C) +Ejc
{O) W
(D) o

54. Normal component of which

57. The electromagne’:c 4-potential A 1§
quantity is always continuous at the

bbuﬁdaﬂ"' defined as-
(A) B (A) A =(K, 4%
(B) E (8) A =ik ¢
(C) 8 (C) A =K1
D) H ©) A *‘(K,'é')-
080M12022-23 [11] PT.O.
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L, Do Mok ki it o, vt B e onagler ol Whkh ul Hwe tollowing B g

wl robation, Wat qgives the Loy TIRTEN FOT— cipition 161 the

Learshon vl ey s tiation

hatge dearaty.
(AY tan ' e
(A] f‘l"’"wfﬂi .
{“‘} tan ' r
(B) o - f
(C) ton ' p
,« (C) «'-n
(1) tan " p
59, For differential operator <0, which (D) a-r'a
transformation is true- 62. O,E and P arc related as
“H ] ¥ 1.0 B
(A} e --r(v‘m + EH) (A) D-P=CE |
| o} " - - ,
B e =rlv - n) (B) D=P-cE
- i - 1 a &y -
© g=rlvi*x) (C) U=cE-P

] ! 3 - 1 " - o}
{B) ' r (vﬁi ¢ ) {D) E= (“ﬂ + P

60. Which type of wvolume eciement {
| | 63. Lorentz transformation of Magnetic

IS  invariamt  under Lorentz

field B,
transformation? B+ VIC“E,

(A) B: =’ Ie a?
(A) 3-D volume . vi-8 1

®) & B,-v/IC’E,
(B) 4-D volume ’ vi-§

- B,+ v/cE,

£ 3
(C) Both (A) and (B) (C) 8, T )
) Bsr “‘W‘CE, *

(D) None of the above (D) B, J1-1

7080\A\2022-23 [92]
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64. Lorentz m“Sf“"'“\atmn of

65.

electric

field E,
(A) E, \fi&imﬂ

i E -VB

E =t

(8) E,= W

, E+ v/icB
(C) [ ] ¥ 1—3

Fl E *VICB
D E LA S
©) &, vi-B
Which is the correct relation-

(A) divB =0 and divl = p -

(B) divB#0 and divl = 0

(C) Curl H=0 and div0 = 0

(D) None of these

For a moving point charge, the
Lienard-Wlechert vector potential is:

(A) Alr,t)=h2. qcv

4x (rc-r.v)
(B) A(r,t)= :;n;ggf:v,
(C) Alr,t)= 4,@2& &ff v)
(D) Alr,t)= Eﬁ?ﬁ%
T0A2022-23

67.

68.

69.

(13]

For a moving point charge, the

Lienard-Wiechert Scaler potential is-

qc ,
dﬂf. {re-r.v)
qc

(8) #(rt)= ams rc + r.v)
(c) *(rft’ = Q/f

(D) None of the above

(A) #ir,t)=

In Electrodynamics, the equation of

continuity is-

(A) v+ 3 =0 .

® v3-3¥ =0

(C) vxj# ¥ =0

(D) vxj-F =0

Maxwell electromagnetic equation

are valid under all conditions except

one, that is-

(A) They do not apply to non-
isotropic media

(B) They do not apply to non-
homogenous media

(C) They do not apply to the media
which moves w.r. to system of
co-ordinates

(D) They do not apply to non linear

medium ,

PT.0.
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70, Dimensions of the quamtity ."u:} ) 73. Poynting theorem IS Mathernabw
M Same as that of- statcment of conservation of-
(A) Momentum (A) Momentum
(B) Enerqy. (B) Charge
(C) Speed (C) Electromagnetic energy -
() Force (D) States
71.

What will be - The Magnitude of 74. From the given equations, which one

Poyn of
yming vector at the surface is not a Maxwell's electromagnencl

the sun. If power radiated by sun=
field equation-

3.8x 10" watt, radius of the sun=

(A) v.B=0
7x10"m,

(B8) v.0=p
(A) 6.175x 10’ watt/m’

(C) V.E=-B"

(B) 2.375x10° watt/m?®

(D) vxA=3+%
(C) Zero

(D) Infinit 75. According to the special theory of'
nnnite

relativity physical laws are the same|
72. A particle can produce radiation if- v PRy :

(A) The particle is in rest in frames of reference which-
(B) The particle Is accelerated * (A) moves at uniform velocity.
(C) The particle moves with (B) moves in circular
constant velocity (C) accelerate
(D) All of the above (D) moves in ellipse
T080\A\2022-23 [14)
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