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1. Answer any two questions :

a)

b)

( English Version )

10 x2 =20

State Coulomb’s law. What is permeability ?
What is meant by relative permeability ? A
metallic ring has radius R. Charge q is
uniformly distributed over the ring. Find
the intensity of the field at a point on the
axis of the ring at a distance x from the

centre. 2+1+1+6

An insulated conducting sphere is kept in a
uniform electric field. Use the method of
images to find an expression for the altered
electric field produced at a point outside the
sphere. What will be the surface charge
density of the charge induced on the
sphere ? If charge of surface density
G Cos 0 is placed on a hollow sphere, then
what will be the type of field produced

within the sphere ? 6+2+2
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2. Answer any three questions :

a)
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What is Laplace’s equation ? Write down
Laplace’s equation in three dimensional

rectangular coordinates.

Consider two infinitely long, grounded
metallic plates kept parallel to the x — z
plane at y = 0 and y = n. Another infinitely
long plate is kept along the x = O plane and
is maintained at a potential of V. Find the
potential at any point in the region

bounded by the three plates. 2+2+6

Explain what is meant by Polarization of an
insulator. Find an expression for the
potential developed at any point in the field
produced by a polarized insulator,
explaining the significance of the terms
present. What are bound charges of

insulator and why are they called so ?
2+6+2
6x3=18

Write down Gauss’s law in a dielectric
medium and explain its significance. What
are electric displacement and electric

susceptibility ? 3+3
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b)

d)

What is the principle of superposition in an
electrostatic field ?

Four equal charges Q are kept at the four
vertices A, B, C and D of a square ABCD.
What will be the resultant force acting on
the charge at A due to the other three
charges at the three vertices ? What charge
will have to be placed at the centre of this
square such that the net force on this
charge at A will be zero ? 1+3+2
Define capacitance of a conductor. Find the
capacitance of an air-filled parallel plate
capacitor. Mention clearly the assumption
made in your deduction. 1+4+1
Explain why pressure is developed on the
surface of a charged conductor and find an
expression for this electric pressure for an

insulated charged conductor. 6

Two dielectric media of dielectric constants
k1 and k2 are adjoining each other. Find
the boundary conditions applicable at the
interface of the two media. Hence find the
law of refraction obeyed by the electric lines

of force. 4 + 2
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3. Answer any four questions :

a)

b)
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Prove that the potential energy of an
electric dipole when placed in an external

uniform electric field is given by

> > -
U(6)= - p.E , where p is the electric

dipole moment of the dipole, 6 the angle it
4)

makes with the field and E the intensity of

the applied field. When will the value of U

be maximum or minimum ? 4+ 2
3x4=12

Two electrically charged particles, having
charges Ql and 02 (Q1 # Q2 ), when
placed at a distance d from each other
experience an attractive force F. These
particles are put in contact with each other
and again placed at the same distance part.
Find the force of interaction between them.

What will be the nature of this force ? 3

Show that the line integral of the electric
-
field intensity E around a closed path in

an electric field will be zero. 3
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)

d)

Three identical point charges of magnitude
Q are brought from infinity to the three
vertices of an equilateral triangle of side a.

Find the total work done in the process. 3

The two plates of a parallel plate capacitor
of area A each are kept separated by a
distance d and a dielectric slab of thickness
t (t < d) and relative permittivity €_ is
inserted in the space between the plates. If
the capacitor is first charged to a potential
V and then disconnected from the source,
find the amount of work to be done to pull
out the dielectric slab completely from the

capacitor. 3

The potential at a point in an electrostatic

2 x volt.

field is given by V = x2y + yQZ +z
Find the field at a point ( 1, 1, — 1 ) within
the field where distance is measured in

metres. 3

What is Poisson’s equation ? Discuss the
relation between Poisson’s equation and

Laplace’s equation. 3

B.Sc.-11602-P



3 QP Code:18UTS85EPH7 QP Code:18UTS85EPH7 4

g) What is surface density of charge for any
surface ? An infinitely long conducting
sheet has surface charge density o. Find
the distance of separation d between two
equipotential surfaces which have a

potential difference of V volt between them.
1+2
h) A charge g is placed at the centre of a cube

of side a. Find the quantity of flux emerging

through each surface of the cube. 3

B.Sc.-11602-P [ P.T.O. B.Sc.-11602-P



