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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.
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1.  Answer any two questions : 10x2 =20

5 @ SRR G R e e
I | G5 AR e TPTE 10 cm 2ET
WIS 2 uC A J& FA¢1, Req F70 2@ 2

a) Determine mathematically the electric
intensity in an electric field and the

potential at a point in the field. Find the

S +R
relation between electric intensity and
) ¢ efgecra fews W v = - xyz | @2 electric potential. Show that the line
OfYeCHE@A &lleT el TN 8 ¢ @ @fb >
i integral of the electric intensity E around
ST | S+

a closed path is zero. 3+4+3
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b) What is flux of an electric field through any
area in the field ? State Gauss’ Law in an
electric field and establish it using the
concept of solid angle. The electric field
through a plane is given by E = 200?. If
X is an area on this plane, then find the
flux through the area X , where Z lies on
(i) the X-Y plane and (ii) the Y-Z plane

respectively. 2+6+2
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Answer any three questions :

a)
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State and explain Laplace’s equation for
electric potential. Write Laplace’s equation
in cylindrical coordinates and explain the
terms in the equation. Solve this equation

to obtain an expression for the potential V.
2+2+6

Explain the term ‘polarization of an
insulator’. Apply Gauss’ law to an insulator
and show that in this case it can be written

- >
as D.ds=qf or as

H
V.D = Pf s where ar is the free charge

present in the closed area in the integral
and p f is the free charge density. What is

meant by electric susceptibility ? 2+ 6 + 2
6x3=18

What is an electric dipole ? Find the electric
field intensity at a point near an electric

dipole and at a distance r from its centre.

1+5
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b)

c)

A uniformly charged circular disc has
radius R and surface charge density c. Find
the potential and electric field at a point on
the axis of the disc at a distance r from the

centre. 6

State Coulomb’s law in electrostatics and

express it in vector form. A point charge

g; =10 uC and another point charge

gy =— 40 uC are kept on a straight line at

a distance of 20 cm from each other. At
which point on this straight line will the

electric field intensity be zero ? 3+3

Find the expression for the potential at a
point in the electric field produced by a
polarized dielectric material. What are the
expressions obtained for the surface charge

density o3 and volume charge density py,

of the dielectric ? 4+ 2
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3.  Answer any four questions :

a)
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If a point charge g is kept outside an
earthed conducting sphere of radius a, find
an expression for the potential at any point
outside the sphere. What will be the

potential inside the sphere ? S+1

An  air-filled parallel-plate  capacitor
requires 300 pC of charge to raise its
potential to 100 V. Find the capacitance of
the capacitor. When the space between the
plates is filled by a dielectric medium of
dielectric constant K, then an extra 450 uC
of charge is needed to produce the same
potential of 100 V in the new capacitor.
Find the value of K. 2+4
3x4=12
In the absence of any free charge at the
interface between two dielectric media,
prove that the tangential component of
electric field and the normal component of
electric displacement will be continuous

across the interface. 3
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b)

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

Laplace’s equation. 3

ABCD is a square whose each arm has
length a. Four charges Q are kept at the
four vertices of the square. Find the electric
field and electric potential at the centre of

the square. 3

What is meant by the dipole moment of an
electric dipole ? What will be the torque
acting on a dipole when placed in a uniform

electric field ? 1+2

Explain why pressure is developed on the

surface of a charged conductor. 3

Give an expression for the capacitance of a
spherical conductor. What will be the rise
in potential of a conducting sphere of
radius 10 cm when a charge of 2 uC is

supplied to it ? 1+2
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g) In an electric field the potential is given by
V = - xyz. Find an expression for the
electric field in this region and show that it

is conservative in nature. 1+2

h) A charge g is placed at the centre of a cube
having side a. Calculate the flux through

each surface. 3
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