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{ The figures in the margin indicate full marks
for the questions
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1. 3% Rewce QR Sferear : 1x6=6
Choose the correct alternative :
(@ 7 @I g o<E (987 =, (o8 div(r)
T3
If7 is the position vector of a point, then
div(7) is
M) 1
(i) 2
(iii) 3
(iv) O

|
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(2)

(b) SRIFT® S A= ool 2

Gauss’s theorem in differential form is

() divE =0
(i) divE =L
€0
(iti) V2¢——-p—
€o

-
(iv) curlE = 13
€0

(c) Qfsm eI e qATT NGO UR-F(EAET
I IR T, COfH W ISP

When a dielectric is introduced between
the plates of a parallel plate capacitor,
its capacitance
() I3
decreases
(i) e
increases
(ifi) G2 AT
remains unchanged
(iv) TR-IEET Aoy euge NSy IR 21
& 21 IS

may decrease or increase depending
on the nature of dielectric
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(3)

(d) SN o «B1 = e RSR IR pA CRAd
Fq
The magnetic field outside an infinitely
long solenoid is

(i) wond

. Mond
45
L

(i) >
Zero

(iv) IR
infinity

() <O WANT AT W T L. I PEACGII
I 2}z AR 31 FCF, (9@ AN CFA© Sl
@Al *fe 7’9

An inductor coil has inductance L. If the
coil carries a current I, the energy stored
in the magnetic field is

() I

ZETro
. 1.9
1) —LI
(&) 5
(iii) LI?
(iv) 2LI
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(4)

(N Rppedn o[ PR fd 79

The direction of propagation of electro-
magnetic wave is given by

() E.B
@) E
(i) B
(v) ExB

2. oo Tl PERT Ted T (R @I Aew) @ 2x7=14

Answer the following questions (any seven) :

(@) B-0i+3j+ka e A=i+2j7 ToRNH
eI Sferear |
Find the coi'nponent of Z =i +23' in the

direction of § =21 + 3}' + k.

(b) &S Ryes a’=g Tepeimgo [RYS fram | 2
SIS @ PP I |

State Gauss’s theorem in electrostatics.
Express it in differential form.
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(d)

(e)

(9)

pP25/1549

(S)

AT o R otafes A
S fra |

What is a dielectric? Give two examples .
of dielectrics. )

a5 4RT W SR R FRE <6

AR Sfere |

Find an expression for work done in
charging .a capacitor.

B~ CRe169 el fora |

State Biot-Savart law.

PIN (539 {959 1% 2 4R <GO1 Pt o o

What is magnetic vector potential? Write
an expression for it. ’

TR SR BIRFT K® MF | R SI 459
92 '

Define coefficient of self-induction. What
is its SI unit?
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(6)

(h) RpIe waem ogfe a1 ol &2

3. (a)

(b)

What is the nature of electromagnetic
wave?

M 7 O BT (9% =W, (Oe@ AW 79 @

If7isa position vector, then prove that
__)
grad (1) = ——%—
r) o r 3

#fe agies vq B =21 +4)+ 7k © 3% 9
- N
S=10j I Wewed oA @i Fre @R
RIESH:
I 10 cm IJ T (FHO 1 FoT7 AW 91

Wﬁmmwwﬁwm
ﬂWWI . 2+1=3

How much electric flux will come out
- -

through a surface S =10j kept in an

electrostatic field 13 =21 +4}',+ Tk?

If 1 coulomb charge is placed at the
centre of a cube of side 10 cm, calculate

the flux coming out of any face of the

cube.
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(7))

e« /Or

QAT 9Bl WS qpfeT cRaga «eed fam
==

B = (2xi +2y) +328) NC~!

SIS O TG AT 47 | 3

(fis =R £ = 8:85x10712C2 N"1m2)

The electric field in a region of space is
given by

B =(2x +2yj +32zk) NC !

Calculate the volume charge density.
(Given : £, =8-85x10712C2N'm?)
(c) AR IO @ o SE 2N 40 | 1+2=3

Write Amperé’s ~cifc,uita1\ law and
Prove; it o : 0,

(d) 5A @@ <6 500 AP FYAR  ACHI
2x1073 Wb FI o T | PR CFAITS
e t2 4R S S T 3
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(e)

4. (a)

(b)

(8)

A current of 5A produces a flux of
2x107% Wb through a coil of 500 turns.

Calculate the energy stored in the
magnetic field.

CENe  GEEEN  RppEeR . (s
SRaerTR o | gpfe a7 2+1=3

Write Maxwell’s electromagnetic field
equations in vacuum. What 1is
displacement current?

I A Bl (939 =W, (903 NI T @

If Z is a vector, then prove that

i

-
Vx(VxA)=V(V-A4)- V24 5

e Ryce otz S TR IR b
TSI TS (AR (IR R, P

uie fooge (e (wag gerE Tferear
2+2+1=5

Using Gauss’s theorem in electrostatics,
find expressions for electric field at a
point outside, on the surface and inside
of a uniformly charged spherical shell.
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(9)

241/ Or

Rfe-Ryee =g o 9 PR <00
e SRS SRR e A 9ol
Ree, fooTe S o Qpfes (Fad PRI
Tferedr | 2+2+1=5
Using Gauss’s theorem in electrostatics,
find expressions for electric field at a
point outside, inside and on the surface

of a uniformly charged non-conducting
sphere.

() < RRT BT S IYY IN GO T
oo $URT Moo 737 CFaq IF SRPPEIR
et 5

‘Using Ampere’s circuital law, find an
expression for magnetic field inside a
long solenoid.

(d) AN BT wﬁ Sferear cfe

Find expressions for inductance when

(i) O FRACTFF CIAASICI FLC 1 ‘

I Piee 8 AT |

- two inductors are connected in !
 series and are at small distance;
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( 10 )

(i) TSI FINCPIFP FARBIIETOICS FLC 1=
e BiZe 8rare AT | 24x2=5

two inductors are connected in
parallel and are at small distance.

(e) TR RpGFFE  CFq Wﬁ’q@ o
wig IR @PRes (Fa AT pIP C(FAT SR
SRFIPTR AT 1 | 5

Starting with Maxwell’s electromagnetic
field equations, derive the wave
equations for electric and magnetic field.

<1/ Or

a1 Repeped oo afes CFaN (937 ES
T4 25 607 volt/metre.g‘-’?ﬂ?S HY T ey
4| A MfE g T SFHR (9FW TS
g 0 o SR @, GiIR] @
c=3x108 m/s

i—z— =1x1077 henry/metre

1+1+(1%x2)=5
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In an electromagnetic wave, the

1

magmtude of electric field vector E is
607t volt/ metre. Determine the values of

B and H Also determine the maximum
energy density and the magnitude of
Poynting vector. Given that, speed of
light c=3x10% m/s
Z—o =1x1034 henry/metre
T

* % Kk
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