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1. s R Ak Sfrsa : 1x6=6
Choose the correct altemativg :
(@) 37 QT R SEA (S8 T, 5@ div(7)
33
If 7 is the position vector of a point, then
div(r) is
M 1
(i) 2
(@) 3
(iv) O

¢

*
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(2)

(b) RIS TS '™ SAAMICD %'

Gauss’s theorem in differential form is
(i) divE =0

(i) divE =L
€o

(i) v3o=-L
; €0
= 4 p
(i,—=urlE =—
€o
(c) RS SEIE e 4RIY TS CR-YAET
= IRR W, (S WR 49
When a dielectric is introduced between
the plates of a parallel plate capacitor,
its capacitance

(3)

(d) B VR b1 R XS AR pE i oA
T

The magnetic field outside an infinitely
long solenoid is

i) wond
(i) P»o"-’
(iti) “fﬂ
Zero
(ivj oS
infinity

te) aﬁmwﬁﬁwﬁzﬁuﬁfﬁm
1 @R ¥R 1§33, o 7AW cwge wW

) ¥ , @ & T4
decreases An inductor coil has inductance L. If the
(i) AT coil carries a current J, the energy stored
. in the magnetic field is
increases
i
(i) GFE AT Y
. zero
remains unchanged
o1
(w)vﬁ%mﬁaa?pﬁﬂeﬂa—ﬁwa:ﬁmm (i) 51,12 .
& 23 w3 ‘
may decrease or increase depending (iii) LI?
on the nature of dielectric
(iv) 2LI
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(4)

(0 ROgI® SR PRE f 2]

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

-
-B

@l

fi)

(@)

@y

mm

(i)

fiv) ExB

2. oo il R St B (R G sweh) ¢ 2x7=14

Answer the following questions (any seven) :

(@) B=2i+3j+k3 fore A=1+2}3 Tolrowhr
R} Sferean 1
Find the component of Z =f+2}' in the
direction of B =21 +3}'+IE.

(b) RS Rges ' S P fan ) we
TIFTS FIS AITT I |

‘State Gauss’s theorem in electrostatics.
Express it in differential form.

( Continued )

(c)

" (d)

(S)

[ M R AP mdR 1ol
e T o

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

PR S S WA
AR Bferear 1

Find an expression for work done in

 charging a capacitor.

(e)

(9)

- cesitn T e

State Biot-Savart law.

pa¥ =31 Rer R 2 R o1 e foran

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

TR WCPR SN 7@ fwr | WA S 7@
B9

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

(b)
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(6)

RypePu wom ofS 1 of B2

What is the nature of electromagnetic
wave?

It 7 o5 T SR W, (O@ AT F @

If7 isa position vector, then prove that

1 7
grad(—) =——
r re 3

RS e cwa E =21 +4}+ 7k © 791 45
S =10j 7 WA R e P e
LUESE:

M 10 cm IEA TR FES 1 Forg S 791

W, IO R @ B o ey g g
e 2+1=3

How much electric flux will come out
- ~

through a surface S =10j kept in an

electrostatic field £ =2f +4)+7k?

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.

{ Continued )

(c)

(d
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(7)

e/ Or

maﬁwwhgmmmﬁm
==

= 2 A . -1
E =2xi +2yj+32k) NC
YW SRS TG 1T T | 3
(e weR 2 = 8-85%10712C2N"1m"2)

The electric field in a region of space is
given- by '

E =@xi +2yj+32f) N1

Calculate the volume charge density.

(Given : g =8-85x10712C2N"!m?)

W?ﬁmmwmwu 1+2=3

Write Ampere’s circuital law and
prove it.

S5A MR @b 500 AR I WCEA
2x107% Wb #® Teom ¥ | pFRY CwawTS
ARee tx w1 AfRE e w41 3
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4. (a)

()
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(8)

A current of SA produces a flux of
2x1073 Wb through a coil of 500 turns.

Calculate the energy stored in the
magnetic field.

cre @ Rgg s owae
*ﬁlwmsgﬁw TS 2R R 2+1=3

V=== Maxwell’s electromagnetic field
equations in vacuum. What is
displacement current?

i A o1 OR W, (o8 T TN @

—’
If A is a vector, then prove that

Vx(VxA)=V(V- 4)- V24 - g

B Ryee b Toum I IR 98
IR RS (IARR (ER RIS, e

e Rote (e o aerEiR SRiea |
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.

( Continued )
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(d)
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o1/ Or

RR-RApee Moy T FIE IR 9B
e ke weRER cFe ART g0
s, fere oF oFe T cFa aerEIR
Bforeat | 2+2+1=5
Uéing 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. -

afomre R S TR IR goEm e
Fge 3ofik TS IR R @3 RFPAR
Sforeat | , 5

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

TR BN PRI Sforear @fem

Find expressions for inductance when

(i) O TS ARSI ﬁ\'NI{TW@_
T ige e 4,

two inductors are connected in
series and are at small distance;
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( 10 ) (11 )

(i) WWW"WQTWQ In an electromagnetic wave, the

ﬁm‘ \m 1 = ’

e T ' 2¥x2=5 magnitude of electric field vector E is
two inductors are connected in 60x volt/metre. Determine the values of
parallel and are at small distance. B and H. Also determine the maximum

energy density and the inagnitude of
Ny Poynting vector. Given that, speed of

(e} =Fwr Rpgada cva P oM light ¢=3x10°% m/s
o R AR (R S FIE O SR | .

. , 20 =1x1077 henry/metre
IMFaprz Adfe T . 5 4n |

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

%31/ Or

51 RPN SRS LR (A (S EX
WM 2’9 60n volt/metre. B I B3 YW P
411 S R Y IF PR GIW TS
ffs s fim Wmr @ W@ @

c=3x10m /s
.':& =1x1077 henry/metre
T
1+1+(1%x2)=5
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