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1. If point charges q; and q, are 1. I ﬁ§ QIEN| q1 3R q. {\9[ ‘v

separated by a distance ‘r’ then oo 4 ; T N e
according to Coulombs Law, the

force acting between them in A O et Ief BT Hw 07 ¢
vector form is : (A) F= LI PR
4mEy 13
(A) F=— 2Ly L
g (B) F= yo— %F
P__1 49z 0
(B) F=_— %% o
7 1 a9z (€ F= amen §32 r
= e e Rl o
(C) F 4mey 13 r
B_ 1 4
(D) F)I : 'w’f (D) F_4T[E r r
4TIE r

2. A charge of Q coulomb is placed 2. g9 & UH P TR M (O CI g

at one corner of the cube. What
U gl T MG g wore @ g

will be the net outward electric

flux through cube ? (A) Eg
0
Q
(A) — Q
€0 (B) 6_60
Q
B) Q
) © &
© —
860 Q
Q (D) 48€
(D) 4860 i
3. Find the value of V-E if value of 3. I agﬂ &3 E & A4 S—: & WK Bl
electric field E is equal to?—f: A V- E & 919 T T
A) L a
( ) €0 (A) €
B) & =
®) & ) &
_ 34 3¢7
©) —o3 © —os
(D) Zero (D) L3
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If the line integral of an electric

field over a closed path is zero

then electric field is :

(A) Irrotational and path
dependent

(B) Irrotational and path
independent

(C) Rotational and path
dependent

(D) Rotational and path
independent

The electric field at distance r due

to charged conductor, point

charge, electric diploe and electric

quadrupole 1s respectively

proportional to :

(A) r/Lr 23t

B) ro%r 1 r 23

(C) rLr3r4r>

(D) r%r 2, r3,r*

The expression of electrostatic

energy density (Ue) of a volume

charge distribution is :

(A) Ue =-&E?

(B) Ue =-¢,f E2dt

T2
(C) Ue= %eof dpdt
(D) All above

gfe g A6 @ for fdega &= & Y@l
G BT A Y Bl g & &
(A) Ui AR AR R
(B) Uil 3R AW 3R
(C) Uil 3R AFf R
(D) Ui 3R AR PR

R ared, fag emdw, fogd fay
Ug fgd Igd & BRI ¢ W W
fORgT &3 gowreT: FHIUTC B §

(A) rLr 2,3

(B) r%r1,r2r3

(C) r L3 s

(D) rr 23,

AT M IR & fofy ReR faegad
ol T (Ue)dT D @ :

(A) Ue =-&E?

(B) Ue =-e,f E2dt

(C) Ue=2eof dpdr

(D) Swfd
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7. A charge Q is uniformly 7. My Q, AT R & F el H TP

distributed in a solid sphere of TE w1 ¥ faRd 2 Ed
radius R. What will be its

foegefoe ot @ g ?
electrostatic energy ?
, (A) 1,1 @
(A) L 2 4me;, R
2 4meg R
3 1 Q2
3. 1.2 B) 3 e ®
(B) s e R 5 4mey; R
L ¢
(C) 41:e % (C) 4Tt€ R
3 1 Q2 3.1 .@
(D) EFEO? (D) 2 4mey R
8. The ratio of electrostatic potential 8. ﬁ%’c[ @%‘c[ T BRU %?ﬁ?l D (2
due to an electric dipole at polar peed 30°) @ (2 T 60°) W ﬁ'ﬁ’gﬁ
-ordinates (2 , 30° d 2 :
co-ordinates (2 cm ) and ( SR fvat & -
cm, 60°) will be :
A) 2:[3
(A) 2: 3 )
B) 13:2
B) 3:2 ) .
© 131 © a1
D) 1:73 (D) 1:13
0. The expression of electric field 9. ﬁ’gﬁ @%‘c[ T BHRO %Fﬂﬂ T
(E) due to an electric dipole at (r,0) W g a5 (E’) & TP &
olar co-ordinate (T, 0) is : - 3
P (r.6) (A) E=—"-2y3c0s20 + 1
- 1 P 4Teg 13
(A) E= -=+3cos?0+1
4Tieg 13 R 1P
B - (B) E:4—r—3\/3c0526—1
(B) E=— 2+3cos26 -1 e
4TEy T N 1 B
= = < V1+35cos
. L (C) E ~V1 + 3 cos?0
(C) E= - £\1+3cos20 Mo T
4mey 13 . 1 -
. (D) E=—-2v1-3cos?80
(D) E= =1 —3cos?0 Ameo T
4mey 13
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10.  What will be the ratio of electric 10. tcr&ﬂa AR T ‘o’ qTod AR
fields at external and internal qAd G HRY, 98 TG ATARD ﬁ%Sﬁ
points due to a charged conductor 0 ﬁgﬁ 85t @7 ST T BT ?
having ‘o’ surface charge density?

(A) I
(A) Zero
B
(B) oo (B) oo
o © 5o
© 26, 2¢9
o
D) = ® g
€o

1. IfV x E = 0 then relation between ~ 11.  Ife VxE=0 & o figd &7 E iR
electric field E and scalar potential e fava ¢ & Aey == BRI
¢ will be : - o

(A) E=Vo
A) E=V¢ -

(B) ¢ =-V.E
B) ¢=-V.E L

€) E=-V¢
© E=-Vo S =

D) E=1Vo
D) E=+V¢

12. A linear quadrupole is formed by 12. % dl i@?{i‘c[ AR q, -2q 3R q 9
charges q, -2q and q, which are T 8 o Uh W I A @’ I 1IH
separated by distance ‘d’. What 3| e Ryg W@ il—g’%i_c[ W
will be its dipole and axial T 8 ?
quadrupole moment ?

(A) 2qd;3qd?
(A) 2qd;3qd?
(B) ¥[F ;2qd?
(B) zero ;2qd?
C) 2qd;2qd?
(©) 2qd;2qd? () 2adiz
D) ¥ ;qd*(3cos?0—1
(D) zero;qd?(3cos?0 — 1) (D) 33 qd™( )
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13.  Poisson equation for electrostatic

field is :

(A) Vo =-=
(B) VPp=-=
© Vip=+2
(D) V?¢p =0

14.  If electric potential is expressed by
x? —y? then find electric field at
coordinate (1, 1):

(A) 2(=i+]))

(B) 8(-i+j)
(C) 12(—i+]j)

(D) 10(=i—}j)

15. A uniformly charged sphere has
volume charge density p and
radius R. What will be the electric
fields at external and internal
points situated at distance r from
its centre ?

(A)

pR?

2601‘2

; Zero

pR®  pr

®) =i

2
3€0r 360

pR®  pr

©
(D)

2€0r2 ,360
pR

3eor2

; Zero

13.

14.

15.

foggeefe &= & fog diaar gHiexor
2

(&) Vip=—=

(B) Vip=-=

© VEp=+2

(D) V2p =0

A feg@ f@ @1 x2 —y? 9 wRid
fepar S & a1 s (1, 1) W fagd
GEASINIEDIEIE

(A) 2(=i+7))

(B) 8(=i+))

(C) 12(=i+j)

(D) 10(=i—})

U FHM AR el &1 AT Adh
T p 3R f35UT R 2| 590 @ W 1
X W Rerd a1 vd iRe famgatl W
foa et @1 A @ B

pR?

2601‘2 ; -g-l:q

(A)

pR®  pr

(B)

2 )
3€0r 360

pR3  pr

©

2 7
2€0r 360

pR

360r2 ; -g-l:q

(D)
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16. The ratio of radial and azimuthal 16. ﬁ'gﬁ @%‘c[ H PBNU %Fﬂﬂ SERIED
components of electric field due to r,0) W ﬁ_ﬂﬁ 5 & Big
an electric dipole at polar co- : :

P P a‘ AT Yl ?b—fC’ﬂjLHd el :
ordinate (r,0) will be :
(A) 2tanB:1
(A) 2tanB:1
(B) 1:2tanb (B) 1:2tan®
(C) tan6: 2 (C) tanB:2
(D) 2: tan® (D) 2: tan8
17. A charge Q is uniformly 17. 399 Q, = R Cl ) Tl § T®
distributed within a solid sphere of M w9 Gald 2| s9 B 9 r
ius R. Wh ill h i
radius R. What will be the electric i\ﬁ w® Rerd araR® ﬁg T ﬁgﬁ
potential at its internal point
: . foa @1 79 AT B
situated at distance r from centre ?
o (R () (5
-r
(A) 4mey \ R3 ) 4meg \ RS
Q [3R%-2r?
_Q_ (3R*-2r? (B)
B) -2 (2 e )
Q (3R?-r?
Q [3R%-r? C
(C) Feo RS ) ( ) 4meg \ 2R3 )
2 2
Q (3RZ+r? D) X (3Rt
(D) Feo W) ( ) 4-1'[60( 4R3 )

18.  An electric quadrupole has Qp 18. U&% fd=[d =Rd @1 3l =qyd amgul
axial quadrupole moment. What Qp Bl fefdwrord Y& W g oo gl
will be the expression of electric R TAB BRI ﬁgﬁ Vg &7 aSTd T
potential due to this at distance ‘r’ g
from it on bisector line ? | L
(A) 1 .Q 4mey  2r3

4Tey  2r3 (B) 1 Qp
1 ® Py
® -
1 3Qp (C) 4Tte r_2
(C) 41'[60.1‘_2 10 3Q
(D) 1 . & (D) 4TIE ' ?3[’)
4mey  2r3
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19. If ‘o’ is polarizability and Ny is  19. IR ‘a’ §avrar iR N, 3marRrg! W&
Avogadro’s number, then value of 21 ar Jier T BT A 2
molar polarizability is : ) Ny a
(&) 25 o
et (B) o
(B) 22
A
@ ©) o
© = Ao
A€o 3
D
(D) 2 ) e
NAEO
20.  What is relation between dielectric ~ 20. Wﬁgﬁ gavT iy (13’) oI a'egﬁ e
polarization  vector (P) and (E)Eﬁ e R G BT S 7
electric field (E) ? ) 5 7
= Xe
(A) P=xE L
¢ (B) P = e,6F
(B) P =¢€.€yE R o
. . (C) P =epxeE
(©) P = eoxeE o
R o (D) P=¢€¢,aE
(D) P=¢,aE
21.  The correct relation among the  21. figq fovweme wfew (ﬁ’), o e (E)
electric displacement vector (D), W 0T afer (1—5) & T wE G
electric field (E) and polarization 3
vector (P) 1S : (A) B=c (E N P)
=€
(A) D = ¢(E +P)
(B) D =¢y(E—P)
(B) D =¢y(E—P) Y o o
_ o (C) D=¢E+P
(C) D=¢E+P .
. L (D) D=¢€,E—-P
(D) D=¢€,E—-P
Series-A B.Sc. - 135-N Page - 9



22. If €, n and N, are dielectric 22. 3R e, n T N, HAT Wﬁgﬁ
constant, number of molecules per rgdis, THie AT & M@f AR eI
unit volume and Avogadro’s o1 g e 9 4
number respectively then what will

P Y , , TARITT—ARIET FHORY HT el o
be the correct Clausius-Mossotti
?

equation ? &

€&—1 _ na A E — Ia
(A) otz 3q (A) &+2 3¢

€r+1 na €rtl _ ha
(B) iz e (B) et2 3¢

&1 _ Naa c) a1 lac
© Io=0" © =%

&+l _Naa p) &l _ Naa
D) To =~ D) 2~ e

23.  The value of molecular electric — 23. g W fdgd & (E’) q Wﬁgﬁ

field inside the spherical cavity of
o P - M @ Telld B’ B IR MU
dielectric medium in macroscopic
external electric field (E) is equal K &1 BT A AR &I T -
to : (A) E
(A) E ..
L3 (B) E+ <
B) E+— S
0 -
I ©) B+
(C) E+ P 0
0 —
= B (D) E+—
(D) E+— 3¢
3€g

24. The electrical susceptibility of 24, dU T W @%‘c[ BHTE((US[ p arel %’cﬁ?l
polar dielectrics of dipole moment Wﬁgﬁ & ﬁgﬁ W Wﬂqﬁﬁ
p at temperature T is proportional e 2
to : ,

2 A) P
A) P/, (B) "
®) T/, B) T/
2
©) P/ © Ph
(D) P/ (D) P/
Series-A B.Sc. —135-N Page - 10



25.  Which equation represents the  25. N T GHIGRI Wﬁgﬁ e @ fory
Gauss theorem for dielectric TS TR BT geldig evar & 2
medium ? fﬁ_) -

- (A) ¢B.dl =gl
(A) $B.di=p,! o Q”
B) §D.di =Y, ® 9 fe
©) Sﬁﬁ.d_S)zeoQ (C) $E.AS =¢,Q
(D) $D.dS=0Q (D) $D.dS=0Q

26.  Which is the correct relation — 26. WRIGEMIG (e,) T fagd Gurlear (x.)
between dielectric constant (e€,) & 7o TS G P AT S ?
and electrical susceptibility (x.) ? ) "

€r-Xe =
(A) Er'Xe = 1 (B) Er iel + X
B) ee=1+xe ' ¢
© &=1-% © & =17
(D) € =1+ 4my, (D) e =1+ 4my,

27.  Which quantity is equal to induced ~ 27. WRIdgd ARIA & foly, Udhid 3ITH @
electric dipole moment per unit 3R ﬁgﬁ @%-C[ SHTELUS[ &1 A9 f5a <R
volume for a dielectric medium ?

EACNEN ?
(A) Induced volume  charge T
density (A) URT I 3T Tca
(B) Induced  surface  charge (B) WRd TSI 39T T
density
(C) RIS v
(C) Dielectric polarizability .
(D) Dielectric susceptibility (D) 39
28.  Which 1is the expression of  28. ?ﬁ!‘cﬁﬂ GoldRT T ol DIF AT 8 7
magnetic flux ? (A) by, = f§ <
g m - '
(B) ¢m=JBxdS © o - [ExT
(©) ¢m=/Bxd o
L D) ¢m=[B.d
D) ¢m=fB.d
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29.  The differential form of Ampere’s  29. TR 99 &7 [gdhd ®U B
La"“_s); (A) V.B =y,

A) V.B=y, I N 5
BT (B) VxB =
(B) VxB=p, L

- (C) V.B=0
(C) V.B=0 o

- o o (D) VXB=]
(D) VxB=]

30.  Which is the correct equation of  30. AR~ g & folU Tl THIGRU DI AT
Lorentz force ? 27
(A) F=qE (A) F=qF
(B) F=qVxB (B) F=qVxB
(©) F=q[E+(VxB)] (©) F=q[E+ ([ x8B)

(D) F=g[E+(BxV)] (D) F=q[E+ (BxV)]

31.  According to Biot Savart law, the 3. 9E-9Ee fRE SRINCINE g
expression of magnetic field due qdd B HRY g@zﬁu g3 H IR
current carrying conductor will be: 21

B — & l ™ BT — N —
(A) dB=22[=(Fxd) (A) dB =L xd
B e & l = 7 — | g N
B) B=1/5dxD ®) B=2[1@xD
Bt L gixp = 1 = .
©) B= 1 zdxD © B=RfL@xp
B — & l ™ N =4 I > T
(D) dB=_2[(Fxdl) (D) dB =% =@ xd)

32.  If B =V x A then which statement 3. gfe B=VxA & @ &4 A $oH

is not true ? T el g ?

(A) VxB=pf (A) VxB =

B) V-J=0 B) V-J=0
de _ d

(©) 4 =0 (©) =0

(D) Biot-Savart Law will not be (D) T—wad e EID| T8} B |
applicable.
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33. Which is correct expression of  33. ?[‘%Wﬁ?l e foMa &1 921 a@vid diF
magnetic vector potential ? @y R ’W gRT EeTe: T’ ARy
(K :surface current density; YR T7cq)
J :volume curreni density) " e [ a
) K:Z_if%“ = : ﬁrds
(B) A=t [ == (B)A_‘*“fj
() A=to Lt © A=t [LF
(D) All above (D) W w
34.  What will be the ratio of magnetic ~ 34. gWIF ORMERE F0eell & HRU THD
fields due to a circular current @ Ud AR ﬁ% W W el
carrying coil at its centre and point 1 ST T R 2
of inflexion ?
(A) 2:5[5 (A) 22308
B) 5[5:8 (B) 5ls:8
(C) 8:5[5 © 8:50s
(D) 4:55 (D) 4:5ls
35. The magnetic field at distance ‘r’ 35. ORT D 9 3 oWl @ X9
due an infinite long linear current gRIEE] AR & BRI T\ﬁ ‘R g@zﬁu
carrying wire having current ‘I’ is : 85 F A L
I
(A) B:Z—i-ﬁ &) B:Z_ﬁ'%
I
(B) B=27 B) B=tel
I
© " © Bt
I
(D) B=2- D) B:%_%
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36. An infinite long solenoid has n  36. U® < =TS & URAIIH & Tdhid
number of turns per unit length e Hon 9 aur AT R g1 Ak
and radius R. If current ‘I’ is S T ORT a8 <E @ a 50e
flowing through it then what will

: U [N W G & wfd e
be magnetic field strength at its
?
one end ? B ¢
I Honl
(A) B (A SR
1 Honl
(B) L (B) &
(C) ponl (C) ponl
nl n_I
D) 2 D) 2

37. If a magnetic dipole has magnetic ~ 37. yfe W @%a T —g@zﬁ-q (ﬂTq:U‘T M
moment M then what will be the g 399 e @ 3 ey ﬁ%
magnetic field at large distant axial w® W 85 T 2T ?
point ? _

= M

= M (A) B=22.—

(A) B= Z_ix_s 4 Xi
B =t . 2M

(B) B_Z—_I(_)['ZX—IZI (B) B_4T[ X2
. % B_t M

(C) B:T% (C) B_T[ x3
i =t M

(D) B_;_:[.x_3 (D) B 2m x3

38. The magnetic scalar potential at  38. ?ﬁ!‘cﬁﬂ @%‘c[ BHTELUT M drd _}P%Fcﬁ?l
polar co-ordinates (r,0) due to a %%_C[ & BT g'tﬁ?l Aoris (r,0) W
magnetic  dipole  having M
magnetic dipole moment will be 3 faera N €T -
proportional to : (A) Mcos®

r
Mcos 6
W (B) 2
Cos
(B) 2 (C) Mcos©
(C) Mcos 6 r3
r? (D) I # Bl TEI
(D) None of above
Series-A B.Sc. —135-N Page - 14



39. The two infinite length of equal  39. T 3F< oWE & U URT I dTel
current carrying wires experiences dR 3109 Tdhldh oy W 8 x 107N
8.>< 10~7N force o.n its unit le‘ngﬂ‘l. @I 9l T A £ | A T 99 B
Fﬁnd the current 1ndea;h wire if i\ﬁ 1 Mo 2 @ yF IR § 9N @
t t
.ey are separate y m 4 ST BR?
distance?
(A) lamp (A) 173
(B) 2amp (B) 2 UHRR
(C) 3 amp (C) 3 YRR
(D) 4 amp (D) 4 TR
40.  What is the ratio of magnetic fields 40. TP M Ny & YRR GRS
at inside axial point and outside 3 araR® ey ﬁ% oI 97a ﬁ% W
pomt. of an mﬁmte long current W 85t @7 U T B 30
carrying solenoid ?
(A) o (A) oo
(B) 0 B) 0
(C) 1:2 C) 1:2
D) 2:1 D) 2:1
41. What will be the direction of 41. o7 v 3 Thdha amow ¥ Rofy ¢ w
produced magnetic field at S W 85 o foo @ Bnfy ?
position ¥ from a moving charge .
with velocity ¥ 2 (4) TP PR
(A) AlongT (B) V& ey
(B) Along Vv (C) ¥xt® ey
(C) AlongvXxr (D) vaiﬁﬂ_jﬁﬂ
(D) Along T XV
42.  Which statement is not true for 42. 9N fooRoT & 9N ﬁﬁ 7 foru D AT
outside point to the current IYT I e & 7
PR 5 R
dlstrlliunon_.) (A) B = Vo,
(A) B=-Voy (B) V2, =0
24 —
B) Vo =0 . (C) R &F goig Bl |
© Magnet%c field is rotatlol.lal . D) W Ay fwa, w9 BT @
(D) Magnetic scalar potential is :
: . Wl el Bl & |
not function of solid angle
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43. A circular current carrying coil has ~ 43. U T GRIEE HUSell b AT R
radius R. What will be the distance 2 W & @ WM # gad 9
between points of inflexions TR ﬁg o & a9 @ T\ﬁ e
regarding its magnetic fields ?

(A) R (A) R

(B) Ry, B) R/,
(C) R/, (C) ¥/
(D) R/, (D) R/,

44,  What does provide the surface  44. ﬁgﬁ gRT YT Dl tpzﬂa FHID T FIT

integral of electric current density e g ?

? (A) ST

(A) Charge (B) el T
(B) Charge density © ﬁ’gﬁ T
(C) Electric current

(D) Magnetic field (D) W L

45.  Both Helmholtz coils have radius ~ 45. g %Tﬂﬁm ElgU@’f%Iﬁ @ Fami R 2|
R. What is the distance from each 0 SRS W Ay ﬁ@ TP
coil to their common central axial aed A Fras @ WA § 7
point ? 2
(A) 05R (A) 0.5R
(B) R (B) R
(C) 2R (C) 2R
(D) 1.5R (D) L5R

46.  Which equation justifies that 46. ®F G THIHRT g AT & & T
mono-magnetic pole can not exist? W 4a T8 & ghar § ?

(A) VxB =] A) TxB = ]
(B) VxB=0 B) VxB=0
(C) V-B=0 C) V-B=0
(D) B=VxA (D) B=VxA
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47. Which one is the correct 47. 3ifey ?[‘%Wﬁ?l foa @1 |2 @AaE BIE
expression of scalar magnetic MR (1: ﬁ’gﬁ g O - T EﬁUT)
potential ?(I : electric current; Q : o T
solid angle) A o = Z—‘:

A = Mol I
(B) m =320 ol
©) b =20 © on =50
T D) ¢m="20
(D) én = i_(_:_:ﬂ m = 4q

48.  Which physical quantity is 48. TU® d< U & foU b i Cl
obtained by line integral of YT Hhed ERT D9 O Aifae wfdn
magnetic strength over a closed o B 2 ?
loop” (A) g
(A) Electric current (B) S 8 ) )

(B) Magnetic field intensity
(C) Magnetic flux © 3
(D) Current density (D) ERT ¥

49.  What is the correct relationship  49. g@zﬁ-q &3 B, g@zﬁ'q o5 vfad H gor
amoni the ql?antltles magne‘u_c) e M PR & T e a
field B, magnetic ffld strength H ST 7
and magnetization M ? - R
(A) B =H+ pM (A) B=H+pM
B) B=pH+M (B) B = poH +M
(©) B = wo(H + M) (C) B=po(H+M)

D) B = yo(H — M) (D) B = po(H — M)

50. The magnetic dipole moment per  50. @I DI 7ee H I 9 R
unit volume remained at zero &9 W AN UGld AT B W
external  magnetic  field in %%_C[ BHTELUT BT P T D
ferromagnetic material is termed '
as : A) 3 TG
(A) Magnetic permeability (B) &I Fufee
(B) Magnetic susceptibility (C) frmfEar
(C) Coercivity (D) R
(D) Retentivity
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51.  The ratio of magnetization (M) 5l. Fw&a (M) a0 g &3 fdd (H)
and magnetic field strength (H) is & U DI BEl Sl @ -
called as : (A) W W
(A) Magnetic susceptibility (B) W S
B) Magnetic permeability
) Mo ) (© s e
(C) Relative permeability
(D) Hysteresis loss (D) Sl
52.  Which is equal to difference 52. oUEE URTREAT (y,) IR I
between relative permeability () W‘[ (Xe) BT 3R fodgd aer Brdr
and magnetic susceptibility (x.) ? 29
(A) 10_7 (A) 10—7
(B) 4m (B) 4m
© 1 ©) 1
(D) 10%7 (D) 10%7
53.  What will be nature of graph  53. ofgN@RE TR ¥ ®I FH @
between magnetic susceptibility 3TER, -g{-qq‘)\m {TJIT%?IT IR T & Ty
and temperature as per Curie-law % & El?ff%f a7 By ?
for para-magnetic material ? (A) G e
(A) Straight line :
B) TR
(B) Exponential ®)
(C) Parabola ©
(D) Rectangular hyperbola (D) I SR
54.  Which one is mathematical form  54. ®-d M &1 TR wU D w1
of Curie-Weiss law ? 27
C
() Xm =7 (A) o =%
C
— C
(B) Xm = T+T, B) Xm = T+T,
C
— C
(©) Xm =177 ©) xm =125
C
— C
(D) Xm = 757, D) Xm =75
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55. Find the ratio of magnetic 55. @Ml 200 K T 400 K W Qﬁ@%ﬁﬁﬂ
susceptibilities of a diamagnetic gl Cu @ W We’ﬁ BT
material Cu at temperatures 200 K e
and 400 K :

A) 1:1 A 1:1
(B) 1:2 (B) 1:2
(C) 2:1 ©) 2:1
(D) 4:1 (D) 4:1

56. Langevin’s function L(a) is equal ~ 56.  ofiifdq He INEYENEARNL 3
to: ) (A) L(a) =cosh(a) —i
(A) L(a) =cosh(a) - )

) (B) L(a) =coth(a) —-

(B) L(a) =coth(a) - a
1

(C) L@) =tanh(a) —i (©) L(a) = tanh (a) T a
1

(D) L(a) = coth (a) +i (D) L(a) = coth(a) +-

57.  Which equation is wused to 57. o Iiexy @1 e T S B
determine the hysteresis loss ? & forw JINT fohar ST & ?
(A) W=y, $HdM (A) W =p, §HdM
(B) W=¢§HdB (B) W= §HdB
(©) W=p,$HdB (C) W=p,$HdB
(D) Both (A) and (B) (D) T (A) 3R (B)

58. The magnetic flux linked with a 58. U EEU@}??[ q 9g ?ﬁ‘cﬁﬂ Tl 99g
coil i1s function of time ‘t” and is ‘> BT Bl & a7 412 + 8 P NN 2|
equal to 4t>+8. Find the » FBUE a1 URT o @0 a5 & TRATT
magnitude of induced e.m.f. after 2 3T 99 AR
sec.

(A) 8 dlee
(A) 8volt N
(B) 16 volt (B) 16
(C) 24 volt (©) 247
(D) 32 volt (D) 32 dee
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59.  Which phenomenon is not due to 59. BN W ge ﬁgﬂ?{@‘cﬁﬂ IRV & BRU
electromagnetic induction ? e
(A) Skin effect (A) R&d (9d8) wma
(B) Eddy current (B) TR N[

(C) Backe.m.f. (C) fREN fJo a0 9
(D) Faraday rotation (D) TS q:u‘i:[

60. A rod of length L is rotating with ~ 60. oTs L & U s, Jferad ?{*ﬂ‘cﬁﬂ
angular frequency w in transverse g3 BY o Y My § TH <& gl
magnetic field B. What will be the 5 ¥ 3= IRT o To 357 AT SR
induced e.m.f. across rod ? ' X |
(A) wB2L (A) “’ZB L
(B) w2BL (B) «”BL

1
1
(D) >wB2L (D) SwB’L

61. What is determined by Lenz’s 61. o1 & 999 gRT R/ Fd fBar e

law? 2?

(A) Direction of magnetic field (A) g@zﬁ'q &3 @l feor

(B) Direction of induced current (B) URT oRT @ ez

(C) Direction of induced e.m.f. (C) URd fo dro aef & fagm

62. Which equation does not satisfy  62.  ®F AT THIHRT, ﬁ'egﬁ W IRV ¥
the  Faraday’s  Law  of TR ORI @ I B i T8
electromagnetic induction ? e 2 7

— _ d_d) .
(A) V-E=—3 (A) V- E=-2
__do
(B) emf = dt (B) emf = —C;—T
= = dB R
(© JE-di=—f 3 ds © [E-di=-fL.6
(D) VXE=—-3 D) TxE=-2
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63. What is mathematical form of  63. WRIE Y9I &I ORI WY AT & ?
Reci ity th ?
eciprocity theorem (A) M= \/E
(A) M= LL,
(B) M - Kﬂ LlLZ
(B) M - Kﬂ LlLZ
(C) My, # My,
(C) My, # My
(D) My =My,
(D) My, =My,
64.  Which equation represents the law ~ 64.  ®F T THIGRU A WREVT & 479
of conservation of charge ? B! vl et € ?
- > @ _ N
(A) V-]=5 =0 Aa) V-j-2=0
- > @ _ R
B) V-J+3 =0 ®) V- j+L=0
(€ V-J=0 ©) V-J=0
de _
D) 5 =0 D) E=0
65.  Which amount of magnetic flux is 65. derg@ ¥ R B & El’rﬁ?l Hem H
linked with an electron rotating in Ej}’ﬁ A TY SelagH q 9 W
circular orbit radius R in Betatron? Tolad &7 fbae a7 a1y & 7
1_52
(A) ZTRB (A) nR?B
(B) mR’B (B) mR2B
(C) 2mR’B (C) 2mR%B
(D) 3mR’B (D) 3mR2B
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66. A circular conducting coil of 66. T r B TP Ecﬁ"ﬂﬂ EINED Egu@?ﬁ
radius r is placed in transverse FTRY T TRedt W g5 B §
time varying magnetic field B. w3 @U@;cﬁ‘\l § g ORg ﬁgﬁ 8
What will be the value of induced .
electric field in the coil ? -

- = r dB
(a) E= 1L (A) E 2
B E=1% (B) E=%Z—’fﬁ
- = r dB

© E=-i2 © E__”i
(D) E = —rg (D) E=-rg

67.  Which phenomenon is responsible ~ 67.  3fti® Gﬂ‘cﬁ[ ol ﬁ'gﬁ ERT Bl Cjﬁﬁ: SIN
for the total flow of high frequency @ gdg ¥ ydifed gg o G gedr
electric current through surface of Rrer Bl & ?
wire ? (A) B Epﬁ
(A) Faraday rotation ®) -
(B) Electromagnetic induction .
(C) Eddy current (©) "R E
(D) Maxwell effect (D) e J

68. The two solenoids have same 68. T uRIforam @l Fﬂ%ﬂ'sg 7 Br=ni
length and radius. If ratio of I 8| 3T 9 Ufd Ui of=rg
number of turns per unit length for TB B FERIT BT S 3 : 2 2 a
them is 3 : 2 then find the ratio of S YTRFe] B I T T -
their self inductances : A) 3:2
(B) 3:2 B) 2:3
®B) 2:3 (C) 9:4
(©) 9:4 (D) 4:9
(D) 4:9
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69.  Which is the correct expression of ~ 69.  fIReNUT YR BT TSl &od DI AT & ?
displacement current ? _ dD
(A) ip = €03
: dD
(A) ip = €03 dE
dE (B) iD = EoAE
(B) ip = €oA—
de . dE
- (©) ip=¢€
(©) ip = €0t 0
D) ip =€ A—
(D) ip = €A ) o =&l
dt

70.  The induced emf can be developed ~ 70. R fdo do o I B Tl & Ife:
if - (A) @Y &F IR 8|
(A) Magnetic field is variable. (B) FUs & SFme gRadl & |
B) Area of coil is variable. .
®) (C) JH@ &3 H Fuecll b Fo
(C) Orientation of coil in

Rt 2|
magnetic field is variable.
D) Iwad &l
(D) All above D)

71.  The two coils have Liand L, self ~ 71. & GUefordl & YaR$@ L, T L, 8|
inductances. If they are connected S 5 ST g @é 3 g1 593 49
in series and have M mutual
_ I Wb M B Al qFI Husiordl
inductance between them, then
what will be the equivalent T UROTHT SR T BT 7
inductance of both coils ? (A) L+ L, +2M
(A) Li +L, £2M _

(B) Ly +L, +2M
(B) Ly +L,+2M
C©) Li+L, =M
© Li+L M
(D) Ly+L, FM (D) LitL, +M
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72. A solenoid has n number of turns  72. U URHIIRl & Udhidh oTTg H dddhI

per unit length and 1 current is P T n & AT T | 9N VAR &
flowing through it. What will be : _
¥id (dplh AR

s s e B # wfed ot
the energy stored in unit volume of
: a1 By ?
it ?
(A) 1Bni (A) uni
(B) pon?i2 (B) pon?i?

1 .

(C) =pon?i (C) =pon?i

1 _ 1 .
(D) -ugn*i? (D) Sugn’i?

73.  Which expression is not a 73. BN G G HFIdA THIGRU Tel § ?

Maxwell equation ?

(A) V-D=p
(A) V-D=p Lo
(B) V-H=0
B) V-H=0 o
(C) VXA=B
e e (D) VxH=]+]
D) VxH=]+]p 0
74.  Which is the correct differential  74. f3afd ¥ ﬁgﬁ ?ﬁ‘cﬁﬂ T & fov @
equation for electromagnetic wave 39hoT FHERT P AT & ?

1n vacuum ? -
20 d’E _
(A) V H_Hoeoﬁ— 0

— d2E
(A) VZH - uoeoﬁ == O
= d?H
L (B) VP~ Ho€o 5z = 0
(B) VZE - Hoeoﬁ == O

= d2E
- 42F (C) VZE+poeogz; =0
(C) V E+“‘0€0¥:O

— d?H
22 dzﬁ’ (D) VZH - Hoeow e O
D) Vv H_HOEOF: 0
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75.  What will be the velocity of ~ 75. ¥aa o ¥ fagd e ol @I

electromagnetic wave in free T 7 2N ?
space?
(A) /Ho€o
(A) Ho€o
(B) Ho
Ko €
B [* :
© =
S W
(C) Ho
1
1 D)
D
(D) N Ho€o
76.  Which is not a correct value of  76. Hdd 3D @ e B fow ®F AT
impedance for free space ? A9 8 R 2 ?
(A) poc (A) o cC
(B) 120m (B) 120w
C
(©) Voo (©) VHo&o

o [ @) [e

77.  The magnitude of electric field is  77.  ¥ad 3PN H ﬁgﬂ_{[@‘cﬁﬂ 3 foro ﬁgﬁ

12 volt/m for an electromagnetic &3 &7 IRATT 12 dlee /Ao B | g@zﬁu
wave in free space. State the value 8% Bl W TS
of magnetic field:
8 (A) 4x 1078 %l
(A) 4% 1078 Tesla
(B) 8x 1078 ¢

(B) 8 x 1078 Tesla
C) 36X 108 %
(C) 36 x 108 Tesla ©

-8
(D) 2 x 1078 Tesla (D) 2 X 1078 <xA
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78.  Which will be the average value of ~ 78. Ha&d 3l & fofy Uil daeR @
Poynting vector for free space ? 3N |9 DIF 9T BRI P
(A) <u>cH (A) <u>cn
(E )2 - 2
B ~_Irms/ (Erms)” —
(B) oc n (B) . n
S 2% -
©[5, Erms) D © |2 Eme)?H
(D) All above (D) G'q'é_cﬁ 9
79. The relative permittivity and 79. TUdh HHNRG HEIH & folU Ui
relative  permeability for a et o7 SR :
isotropic medium is 4 and 1 .
: . 4 3R 1 | WA S URETT e SaH
respectively.  What  will be
impedance of medium and velocity JE JHPIT TR BT T T BT 2
of electromagnetic wave in it ? (A) 120T;C
(A) 120m;C (B) 601:C/2
(B) 60m;C/2
(C) 240m;2C
(C) 240m;2C
(D) 30m;C/4
(D) 30m;C/4
80. The intensity of electromagnetic 80.  Had 3T ¥ ﬁgﬁ ij%rcﬁ?l T B
wave in free space is equal to : daar WK &
1 2
(A) 2 0 ¢ Erms (A) %EO C Erzms
1 2
(B) J€CE (B) > CE?
1 2
(€) ;€ CE (©) 2o CE3
(D) € CE? (D) €, CE?
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81. The  mathematical form  of 81.

Poynting theorem is :

a) -]-E=-5+7V3
®) -]-E=2-73
@)+TE:%+V§
D) -]-E=2+7V-3

82.  Which is not a property of free 82.

space ?
(A) p=0
(B) 0=0
C) J#0

(D) U =€, =1

83.  Which differential equation is 83.

valid for an electromagnetic wave
in a medium of permeability p,
permitivity € and conductivity o ?

62

(A) V2E — uo——ue = =0
OE 0%E
(B) V2E+uoa—ue§=0
2R oH O’E _
(C) V°E — uo——ueatz—O
20 9°H
(D) V°H — uo——ue pYe =0

e — ou - =
A) -J-E=-2+47.5
e — ou - =
B) -J-E=2-V.5
@)+TE:%+V§

D) —J-E==+V-S

ot
T NG B DI ORI T 7 2
(A) p=0
(B) 6=0
) J#0

(D) U =€, =1
URITHIAT W, agi% odl e dAT dleldhdl

odlel HEH H fgd grEe WT B

forg r srader TR B AR 2
(A) V2E — uo—— ue ?;tf =0
(B) V2E + uo%— ue% =0
(C) VZE — HG:— He ?;tz =0
(D) VZH - HG:— ue‘?:tz =0
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84.  Which statement is not true for an ~ 84. UIId HEGH H ﬁgﬁ ?[‘%Wﬁ?l T B
electromagnetic wave in foU o 97 P A T8l g ?
conducting medium ? (A) T TR wfew aftay il g
(A) Wave propagation vector is 8

complex quantity . . o
. _ _ (B) WY E 3R H U& & ol H Tal
(B) Vectors E and H are not in _
B €
same phase
() u, and u, decrease © um?’ﬁq Ue AXHK w9 3 el
exponentially and u,, < u, g W Uy < e
o 2 o 2
(D) IfZ < 1thend = | (D) e — —

85. If w and K are the angular 85 IR @ 3R K ¥ fag@ geam &
frequency and wave propagation & fou oy 3@% B
vector  respectively  for an . B
electromagnetic wave then what Afeer 2 1 & Wil E iR B & 7
will be the relation between field T G BT ?
vectors EandB ? —  BxE

o (&) K==

=  BxE ®
(A) K=-—" o
=  KxB

o B) E="2

(B) E=-2 ©
=  KxE

KxE C) B=—

© B=2C © =5

D) B =w(ExE) (D) B =w(KxE)

86.  Which quantity is equal to ExH? 86. @I W IR ExH & SRTaR BT € 7
(A) Poynting Vector (A) T |k
(B) Wave propagation vector o
(C) Velocity of electromagnetic (B) ¥

wave (C) Tded Fd™ T &1 9T
(D) Energy density of electro- (D) ﬁgﬁ -g:-qq‘ﬁq T BT SOl g9
magnetic wave
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87.  What will be the phase difference  87. 3afd fdgd Fe@m T HAT (i) fRa
between incident and reflected M AR (ii) e e e
wave if the electromagnetic wave _
is reflected from the surface of (i) g & v
rare medium and (ii) denser RN & /4 Fefwa” fbaer g ?
medium respectively ? (A) 0;m
(&) 0;m (B) ;0
(B) m;0

(C) m;2m
(C) m;2m
D) /2;n (D) m/2;m

88. If K and K are the wave 88. 3Ife K 3R K ufad Ud WRyafdd axai
propagation vector for incident and & fou @ d@Ror |fey @ 91 99
reflected waves then correct T
relation between them are : A) K< K’

<
(A) K<K' B) K>K'
(B) K>K' © K=K
(C) K=K o _
D) Iwad |
(D) None of above D) e T

89. Which is not true statement 89. T[RRI Y@ WI & [0 ARG
regarding total internal reflection WIS § GG B G BT T
of electromagnetic wave ? TR
(A) n; >n, ) .

n; > Ny
(B) 6, =sin"1 (=2
: ) (B) 0. =sin"t(%2)
(C) amplitude reflection _
_ (C) 3™ WIgcH ol > 1
coefficient >1
D) 6;,>86
(D) el > ec ( ) 1 C
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90.  Fresnel’s amplitude transmission  90. fdg[d Fuog TRT & foly Bad &l
coefficient for electromagnetic I TR O |qq BT ©
wave is always : (A) D
(A) Positive
: (B) ROTHD
(B) Negative
(C) Zero © I
(D) One (D) T®
91. The tangential component of 91. 3T ARIAI & IJRBAd W ﬁ’gﬁ E
electric field vector and normal
_ qiew &1 Wele gcd qA gEaY &
component of magnetic field
vector at the interface of two AT BT 3fiergad Tcd HAY: B & :
medium are respectively :
_ _ (A) Wad 3R [
(A) Continuous and continuous
(B) Continuous and (B) Wqd 3iR 3R
discontinuous
o (C) 3rad 3IR ad
(C) Discontinuous and
continuous (D) 3Mad 3IR 3R
(D) Discontinuous and
discontinuous
92.  Which one is true condition for the ~ 92. T HEIHI B INBAD W ﬁgﬂ
normal component of electric R wRy & afiergad ged %ﬁ
displacement  vector at the
P T & I E 7
interface of two medium ?
(A) Din—Dyn=0
(A) Din—Dzn=0
(B) Din—Dan=0p
(B) Din—Dan=0p
C) Dyy—Dyp =0
(€) Din—Dagn=o0 © Dun 2
(D) Dln - DZn =] (D) Dln - D2n =
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93.  The ratio of dielectric constants for ~ 93. HIH AIR B & tl'ﬂﬁ'zg?ﬂ‘cﬁ PT 3UId
medium A and B 1s 16 : 9 while 16:9 3§ W&fd & MR
ratio of their relative :

IR T QRO 1:4 ®| HEIH
permeabilities i1s 1 : 4. What will _
A% | ARIH B @I AUacHIG 9
be the refractive index of medium
_ . GRIN
B with respect to medium A ?
(A) 1.50 (A) 150
(B) 0.67 (B) 0.67
(C) 0.44 (©) 0.44
(D) 2.25 (D) 2.25

94. If R, and R; are the reflection 94. IR R, T R, WEARd =T H faegd
coefficients for the perpendicular 85 GRY & ofiead 9 |HHTR
and parallel component of electric _ _

gcHh! B foTQ T N B Al gavl
field vectors in reflected wave the
.. . Vildl & :
@I FIfc B aRHINT o g
degree of polarization is defined
. R, +Ry
as: (A) R,_Ry
Ry +R;
GV — RL-R
1Ry (B) RLoR,
R —Ry
B —_
(B) RL+Ry © (RL-R;)?
, R, Ry
(C) (RL_RII)
Rk D (RL+Ry)”
(R, +R))? (D) RiRy
D LRy
(D) R, Ry
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95. An electromagnetic wave is 95. T&d ﬁ'gﬁ ?ﬁ!‘cﬁﬂ TR A 1 AT
propagating from medium 1 to o ¥ waRd 8 W@ 2 IR wrEl ©
medium 2. If refractive index _

qUAcid 3 A& B b ng >n, df
mediums are such that n; > n,

fae[d &= Afee & Jffierad Sy &
then what will be the Fresnel’s

el &I SATAM I Ul T

amplitude reflection coefficient for fere
perpendicular incidence of electric g ?
field vector ? (A I3
(A) Zero (B)
(B) One

(C) &S
(C) Positive

(D) RITHD
(D) Negative

96. What is expression for Fresnel’s 96. AU T b TEHFRR ﬁgﬂ IR B
amplitude reflection coefficient for ATAT T FIT BeTel BT IH WRIaa
parallel incidence of electric vector _

TOTE B TF R 2 ?
to the plane of incidence ?
__ tan(0;—6y)
(A) 1y = tan(0;—6;) (A) 1y = tan(0;+6;)
'™ tan(e;+6,)
__ tan(0;+6y)
B) 1, = tan(6;+6,) (B) 1y = tan(0;—6;)
'™ tan(6;-6,)
sin(8;—6;)
_ sin(8;-6p) © 1= Goeren
(©) = sin(8;+6;) 0 )
(D) r” — sin(B8;+6;) (D) r” - sin(0;—-6;)
sin(8;—6y)
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97. The refractive index of two  97. T ARIAl & UAHI® HA: n, 9 n,
mediums are n; and n,. What will HECCREE K ﬁ_ﬂﬁ W
be the reflection and transmission _
coefficients for normal incidence
of an electromagnetic wave from T ORI OIS T g ?
medium 1 to medium 2 ? (A) 2n; np—n,

(A) 2n;  np;—ng n;+n, n;+n,
n;+n, n;+n, B) Pzzni, 2n,

(B) Tt 2 ®) ny+n; ' ng+n,
n{+n, 4 n{+n, (C) (ny— n1)2 4nyn,
(n;—ng)®>  4nyn, )

(C) (n1+n,)? ,(n1+n2)2 (harna)® (n1+n2)22

4nin,  (np—n,;)>? D 4nyn, | (np—ny)

(D) (n1-|-1n22)2 ’ (n21+n21)2 ®) (n3+n2)2 " (13 +n2)?

98.  If refractive index of a medium is ~ 98.  Ife AT FT IuacHi® /3 B A X
/3 then find Brewster angle ? B ?

g SITd .

(A) 15° (A) 15°

(B) 45° (B) 45°

(C) 30° (C) 30°

(D) 60° (D) 60°

99. The ratio of electrostatic and 99. H& DRI fi, J9g  gRadr ﬁ'gﬁ
magnetic energy densities for time W o g—j ﬁgﬂ'\@%‘cﬁ Gl W
varying electromagnetic field in c _

. Gl Yad] hl \"ﬂjlﬂd ax]ex eldl % :
free space is equal to :

(A) 1:1 A 1:1

B) uo : € (B) Wo : €

(C) €0 * Hp (C) €0 * Mo

(D) Ho€p: 1 (D) Ho€o : 1

100. If a spherical source of area 1  100. IQ &=BA 1 cm? BT AT AT 100
cm?emits radiation 100 Joule/sec e /o B fifdRor Scaffd awar &
then what will be the magnitude of ar WIS Jaex a1 uRem a7 B ?
szntlig% vect(/)r‘.; (A) 104 /Jfﬁoz
EB% 107 wattn? (B) 10%T /o

6 2
(C) 10° watt/m? © 10_216/]%];[ ,
(D) 10~* watt/m? (D) 107%dre /Hlo
Xhkdkkk
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(O.M.R ANSWER SHEET) completely with black or blue ball point

pen. If any examinee will mark more than one answer of a particular
question, then the first most option will be considered valid.

Every question has same marks. Every question you attempt correctly,
marks will be given according to that.

Every answer should be marked only on Answer Booklet (O.M.R
ANSWER SHEET).Answer marked anywhere else other than the

determined place will not be considered valid.
Please read all the instructions carefully before attempting anything on
Answer Booklet(O.M.R ANSWER SHEET).
After completion of examination please hand over the Answer Booklet

(OOM.R ANSWER SHEET) to the Examiner before leaving the

examination room.

There is no negative marking.

On opening the question booklet, first check that all the pages of the
question booklet are printed properly in case there is an issue please ask the

examiner to change the booklet of same series and get another one.
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