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Attempt any five questions. Question No. 1 is compulsory.
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1. Attempt any five of the following.

(a) Define a conservative vector field. Is electric field
_)

E aconservative field ? 2
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(b) Electric field- in a region is given by

_) ~
E= 5xi +6y/+3zk. Determine the volume

charge density p .
(€o=8.85%10"1? coulomb?/(Nm?) 2

(¢) Two straight wires each 1 m long are 2 mm apart.
They carry 5 Ampere current in each in opposite
.directions. Calculate the force between them.
What is the direction of this force ? 2

(d) Define dielectric constant of a dielectric material. _

How is this related to the electric susceptibility 72 _

(e) Define coefficient of mutual inductance M.

between a pair of coils. What are its units ? 2

(f) A capacitor of capacitance 1 micro-farad is
charged, through a resistance of 1 mega-ohm. .
Calculate the time in which the charge of the

capacitor rises to 50% of its maximum value. 2

(g) Derive an expression for rms value of an

alternating-current. 2
(h) What are ferromagnetic domains ? 2
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2. (a) State and prove Gauss’s divergence theorem for a

— .
Vector field A. 4
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(b) Evaluate I j' A.nds over a unit cube bounded by
S

the surfaces
x=0,y=0,z=0 & x=1,y=1,z=1, where

—} -~ - ~
A=yU+Qxy+z%)j+2yzk 3
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3. (a)

(b)

(%)
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State and prove Gauss’s law in electrostatics and
obtain its differential form. 4

Using Gauss’s law derive an expression for the

— .
electric field E due to an infinite plane sheet of

charge having charge density ¢ at a distance
-5

r from it. 3
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Derive an expression for the energy stored in the .

— .
electic field E between the plates of a parallel

plate capacitor. 3

The area of each plate of parallel plate capacitor is
A and the separation is 4. It is filled with two
dielectrics of dielectric cdnstants K, and K.
Calculate the capacitances when the dielectrics as

filled as given in (1) & (ii) below. 4
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3. (a) Derive an expression for the flux density B at a

point inside a long solenoid. Hence prove that the
magnetic flux density at the ends of an-infinitely
long solenoid is twice the flux density at the
centre. 4

(b) State Faraday’'s law of e.m. induction and deduce

- =
the fo]]owmg VXE= —a—B 3
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6. (a) A charged capacitor of capacitance C discharges
through a coil of inductance L and resistance R.
Find the charge on the capacitor after ¢ seconds, it
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(b)

starts discharging. Deduce the conditions under
which the discharge is oscillatory. Also deduce an
expression for the frequency of the oscillatory

discharge. 5

Derive an .expression for the torque acting on a

rectangular  current carrying loop placed in a
_)
uniform magnetic field B . 2
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7. (a)

(b)
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Find an expression for the power in an a.c. circuit
having resistance, inductance and capacitance
connected in series. Determine the condition for

the current in the circuit to be Wattless. 4

Show that the area of B-H loop denotes the energy
dissipated per unit volume of the material during
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each magnetic cycle. How would you use this
hysteresis curve to select material for construction
of permanent magnets ? 3
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8. (a) State and prove Poynting theorem. What is the
physical significance of Poynting vector ? 4

(b) Using Maxwell’s equations prove that the velocity
of em waves travelling in free space is equal to C.
3
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