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Hl"rileyour‘koll No. on the top immediately on receipt of this question paper.)
Attempt five questions in alf.
Question No. 1 is 'compulsory.
Attempt four questions from the rest of the paper.
Note : Use of non-programmable scientific calculator is allowed.
L Attempt any five of the following : 5x3=15
(;;) A charge of 3 x 10 C is located at the origin of
a Cartesian co-ordinate system. Find the electric field
- -
vector E and electric displacemgnt vector D at a point .
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State Faraday’s laws of electromagnetic induction. What

is the fundamenta! difference between the electric field

induced due to a changing maghefic flux and the electric

field- due to static “charges 7
Which of the following expressions for field, in which

a is a constant, represents an electrostatic

field :
—r —.! e -
(7 F=a[xyl +2yzj +3xzk
' o 27 2,7} =T
@y F=a|y i+Q2xy+2°)j+2y2k
Define charge sensitivity and current sensitivity of a
ballistic galvanometer. How are they related to each
other 7
Explain in brief why-a current loop placed in‘a uniform
magnetic field behaves as a-magnetic dipole.
A ray of light is incident on the surface of a glass

plate of refractive index 1.5 4t polarising angle. Calculate

(1) the Brewter angle, and (i) the angle of refraction

for the ray.
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Write the generalised form of Maxwell's e uations
g quatio

- taking into account the volume charge density and both

the conduction a|.1d disp]gcement currént densitig;s. How
these equations get modified for the case of a
dielectric ?

What d.o you understand by p,oIaJ'isati?n of
elegtromagnelic waves ? Describe how circularly
polarised and e]liptical[;y polarised waves can be
obtained from two linearly polarised waves,

State and prove ‘Gauss’ law in electrostatics. 9
Use Gauss’ law to find the electric ﬁelc‘[ due
to a uniformly '_ch‘arged solid .conducting sphere at
a point lying (i} inside, and' (i:’) ontside the

sphere. 3
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An electric field given by E =61 + 3; +4% acts in
a region of space. Calculate the electric flux due to this
electric field ‘through the surfaces each of area 0.1 m?

tying in the :

N x-y plane

(i) y-z. plane and

(i)  z-x plan.e. ’ 3
Define electric potential. Obtain a generalised expression
for the electrostatic potential energy of a system of
n-point charges. . 6
What do you understand by the en'ergy‘density of an

electric field ? Show that, in free space, it is given'

L R

by U=~ ¢ E? where the symbols have their usual

meanings. ' 6
The electrc potential at a point (x, v, z) is given by
V= x(332 - x4 z). Find the corresponding electric

field E . ' 3
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State Biot-Savart law. Use this law to find the magnetic
field at a point lying on the axis of a current-carrying
circular coil. 9
A test charge of 3 % 10°% C is moving with a
vels)cit)f \_’,’ = 2? + 3} ms™) in an electric ﬁcld
é = 3? + 6} + 2}; VYm~ and a mag.nelic field
B= 2;,+ 3% tesia. Find the magnitude and direction
of the Lorentz force acting on the test charge. 3
A straight c:mductor_pargly bent in thei shape of a
semicircle of radius r, as shown in the ﬁgure._ céarries
i

a current i. Calculate the magnetic field at the centre

O of the semicdircle : 3
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State two points of difference between a dead beat and
a ballistic galvanometer, 3

Discuss in detail the conditions, under which the metion

_of a moving coil galvanometer is :

] dead beat

(i) ballistic, z;nd_

(iif)  oscillatory, ' 9
The windings of a solenoid of length 1 m and mean
radius 10 cm consists of 1000 turns of wire,
Calc‘u]ate the magnetic ﬁeld‘ernong th;“: axis of the
solenoid when a current of 20 A passes through jis
windings. | 3.

-

Prove thit relation ¥ f} == %E where the symbéls
t

have their usual mednings. 6

"Define mutual inductance. What are its units ?

A long solenoid of length /, arca of cross-section A
¢
and having x| turns has wound around its centre a

small coil having n, turns. Calculate the mutual

inductance between the solenoid and the coil. 6
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The current passing through an inductance decreases
from 6A to 2A in 0.2 & Mf-the e.m.f.-induced in the
coil is 0.4 V, ca!culateﬂt‘he self-inductance of the
cotl, 3
Starting from Maxwell’s equations for eIectromngr;etic
field, obtain the wave equations for the clectric and
magnetic field vectors in a homogeneous and isolropic'
dielectrié medium. 7 7
Prove that the electromagnetic waves are fransverse in
nature.' : ‘ ) 5

What is displacement ;:urrcnt ? Taking the example of

a parallcl-plate capacitor, show that the concept of

~ displacement current serves to preserve the notion of

continuity of current. : S 3-

Show that the tangential component of the electric field

~

- . _ ;
vector E and the normal component of the electric

E L - - . -
displacement vector D) are continuous at an interface
. ) ' 4

between two linear isotropic dielectrics, 5
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Derive Fresnel's relation for reflection and transmission
of a plane electromagnetic wave incident normally -at
a plane interface separating two dielectrics. 8
An electromagnetic wave “propagates through a
non-magnetic  dielectric  medium  having a
relative permittivity value of 4. Calculate the phase
. - -
velocity of the electromagnetic wave through the

dielectric. . 2
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