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. Attempt any five of the following : (573=15)

(a) Given a vector r=xi+yj+zk . Show that

ﬁ‘ 1.dS=3V, where V is volume enclosed by
(PN S

surface S.

(b) Prove that the electric field at any point can be

expressed as the negative gradient of potential at

that point.

(c) Two concentric @eres of diameters 10 cm and

12 cm wherﬁo@nedlum between the spheres is air
and th%@ger sphere is earthed make a spherical
capacitor. Find the charge on the inner sphere if

the potential difference between the spheres is

10,000 volt.

(d) Differentiate between diamagnetic and
paramagnetic material (mention any two points).

Give one example of each.
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(e) In a coil an emf of 6 V is induced when the current

in the coil changes at the rate of 100 Amp per

second. Find coefficient of self-inductance of the

coil.

(f) What is Lenz’s law? Show that it is In accordance

with the law of conservation of energy.

(g) How does the electric field produced by the varying

magnetic field difﬁe\\Q ront the electric field of

(a) Find the ditectional derivative of ¢ = 4xz> — 3x?y’z
at (2,—1,2) in the direction 2?—33+6lﬂ(. (5)

(b) Prove that V2r" = n(n + 1)r*? where n is constant.

(5)

P.T.0.
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N Given A (_\x3§()\‘)il4 '1,\'02).-‘“. :
(¢) Given ) yz) + 20xz°k I“’“luanc

the line integral from (0,0, 0) to (1, 1. 1) along

the following paths ¢: x=t, y=12 z=¢ (5)

3. (a) Using Gauss’s theorem, find an expression forthe
electric field due to an infinite line charge of

uniform charge density X at a perpendicular

distance ‘a’ from it. (5)

(b) Derive expr@s for the electric potential
&

due to aQ\tghformly charged spherical shell at
@$

points ‘insidé. and outside the shell. Show that

the electric’potential due to the shell at any point
inside is equal to the value of the potential on its

surface. (7)

(c) Show that the potential function V = a(x? + y* + z2)!2

does not satisfy Laplace’s equation. (3)
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4. (a) What do you understand by polarization of a

dielectric? Define three electric vectors 13, E and
P . Establish the relation between them. (7)

(b) How does the Capacitance of a parallel plate
capacitor change when a dielectric slab of
dielectric constant K s inserted between the plates

and it completely fills the space between the

(4)

plates?

(c) A parallel plate cg%$tor with plate area 1 m? is

completely f%ﬂﬁ' with a dielectric material of
Q

dielectric @stant J..The capacitor is charged to

a potential of 200 volt. If the distance between

the plates is 0.01 cm, find the energy stored in the

capacitor. (4)

5. (a) Starting from Biot Savart’s law, derive an

expression for the magnetic vector potential at a
distance r from the current element. (5)

P.T.O.
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(b) Derive an expression for magnetic field of a small
(5
current loop. )
; ic

(¢) Using Biot Savart’s law calculate the magnet
(5)

field due to a finite current element.

Lenz’s law (©Of

4)

6. (a) Explain Faraday’s law and

Electromagnetic induction.

(b) Define coefficient of self-inductance: Derive an

i i lenoid.
expression for self-ifiductance of a so
p \gi?i

» =5
(§» (2+3=5)

(c) A solenoid of 80 cm length has 550 turns and 2

cm diameter. Calculate :

(1) the self-inductance of the solenoid.

(i) the magnetic flux linked with coil when the

current in the solenoid is 2 A.
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(111) the rate of change of current in the solenoid
that will produce a self- induced emf of

0.3 volts. (6)

7. (a) Write Maxwell’s equations for electromagnetic

field in integral and differential form in free space.
Obtain the wave equations for the electric and

(7)

magnetic field vectors in vacuum.

(b) An electromagnetic wa{&e propagates along the x

direction, the %@CUC field os0111ates at a
frequency o%&'o Hz-and has an amplitude of_

10-5 T, acting along the y-direction. Write down

the expression of the electric field and compute

the wavelength of the wave. (4)

(c) Derive the equation of continuity using Maxwell’s

equation and give its significance. (4)

Pl 10
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Physical Constants ;
g, = 8.854 x 1072 C/N-m?:
L, = 4n x 1077 Wb/A-m:

c=23x 10% m/s.

e =1.6x 10" m/s

‘J
=
o
(\

2

(1000)
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