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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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Answer any two questions :

a)
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( English Version )

10 x 2 =20

Write Gauss’s law in vector form and
deduce Poisson’s equation from it. How do
we get Laplace’s equation from Poisson’s
equation ? 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 = 0
plane and is maintained at a potential of

Vi, - Find the potential at any point in the

region bounded by the three plates.
3+2+5

Write the difference between a conductor
and a dielectric material. What are polar
and non-polar dielectric ? Explain what is
polarization of a dielectric and write its
unit. Find the electric intensity inside a
very small disc-shaped cavity in a dielectric
material placed in an electric field. Assume
that the plane faces of the disc are

perpendicular to the field. 6+4
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0

What is dipole moment of an electric
dipole ? Explain why a torque will act on
the dipole when placed in a uniform electric
field and find its value. Prove that the
potential energy of an electric dipole when
placed in an external uniform electric field
isgiven by U (0)= - ZB, where Z is the
electric dipole moment of the dipole, 6 the
angle it makes with the field and E the
intensity of the applied field. When will the

value of U be maximum or minimum ?
1+3+6

State Coulomb’s law in electrostatics and
express it as a vector equation. Explain
what is permittivity of a medium and state
its dielectric constant. A conducting ring of
radius R is given charge Q wuniformly
distributed over its length. Find the
intensity and potential of the electric field
at a point on the axis of the ring at a

distance d from the centre. 3+2+5
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2. Answer any three questions :

a)

b)

0
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6x3=18

Write Laplace’s equation in two
dimensional spherical polar coordinates
and divide it into two separate equations in
terms of the two variables. Write the
general solution for the electrostatic

potential Vin this case. 2+3+1

Explain what is electrostatic potential at
any point in an electrostatic field. Potential
at any point ( r, 0 ) expressed in plane polar
coordinate system is given as

V(ir,0)= r2 cos 0. Show that the electric

intensity at this point will be

—> A A
E= -2rcosOr+rsin60. 2+4

A dielectric medium has one surface plane
while the other extends to infinity. A point
charge is kept in air at a point close to the
plane surface of the dielectric. Find the

electric field in air and in the dielectric. 6
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d)

e)

3.  Answer any four questions :

a)

Explain what is meant by the capacitance
of a conductor. What is its SI unit ? Deduce
an expression for the electrostatic potential

energy stored in a charged capacitor.
2+1+3

A uniformly charged sphere of radius R
contains charge Q. Find the electric
intensity at a point situated at a distance r
from the centre of the sphere, when (i) the
point is outside the sphere and (ii) the point

is inside the sphere. 6

Eight identical charges g are placed at the
eight vertices of a cube of side a. Find the
electric field intensity and potential at the

centre of the cube. 6
3x4=12
What is an equipotential surface ? Explain

why electric lines of force always intersect

an equipotential surface at right angles. 3
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An equilateral triangle has each arm of
length a. If three identical charges g are
placed at the three vertices of the triangle,
find the stored potential energy of the

system. 3
Explain why pressure is developed on the
surface of a charged conductor. 3

H
If a vector E is expressed by the equation

AN

H
then can this vector E represent the

electric intensity of any electrostatic field ?

Explain with reason. 3

A long, air-filled cylindrical capacitor has
inner and outer radii a and b respectively.
Find its capacitance per unit length. 3
An infinitely long conducting sheet has
surface charge density

6=2-0x10"° Cm™2. Find the distance of
separation between equipotential surfaces
which have a potential difference of 5 volt

between them. 3
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g)

h)

Two charges 4q and q are kept separated by
a distance d in air. If a third charge Q is in
equilibrium when placed at a point on the
line joining the first two charges then find

the position of the third charge Q. 3

How do the electric field, potential and
capacitance change when a dielectric is
placed between the plates of a parallel plate

capacitor ? 1+1+1
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