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1. Answer any two questions :

a) i)

iif)

iv)
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( English Version )

20 x2 =40

What is zone plate ? Explain its

theory. 1+3

Show that a zone plate has multiple
foci. Find the relation among different

focal lengths. 1+3

Obtain an expression for the
separation of interference fringes of a

Fresnel’s double slit experiment. 4

How can Newton’s ring experiment be
used to determine the refractive index
of a liquid ? 4
In Newton’s ring experiment, the
radius of curvature of the plano-
convex lens is 100 cm. If the radius of
9th and 25th dark rings are 0-15 cm
and 075 cm respectively, calculate

the wavelength of the light used. 4



b) i)
ii)
iii)
iv)
v)
Vi)

) i)
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State Gauss’ law of electrostatics. 2
Using the law, determine the electric
field due to a cylindrical charge
distribution. 4
What is electric dipole ? 2
Show that the potential energy of a

electric dipole placed in an uniform

- -
electric field (E)is - p.E,

H
p = dipole moment. 4

What is capacitance of a capacitor ?
Determine the expression of
capacitance of a spherical capacitor
whose inner sphere is earthed. 1+ 3
State and explain the laws of
intermediate metals and intermediate
temperature in connection with
thermo-electricity. 4
Define coefficient of self induction and
coefficient of Mutual induction. 2 + 2
An e.m.f. E is applied to a circuit
consisting of a resistance R and a
capacitor C in series. Calculate the
growth of charge in the circuit. Sketch
the change in current with time in the

circuit. 6+2
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iii)

iv)
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What do you mean by the time
constant of such circuit and what is
its significance ? 2+2
A circuit contains a resistance of
20 Q, an inductor of inductance
50 mH and a battery in series. How
long after the circuit is opened will the
current take to decrease to half its
maximum value ? 4
State Bohr’s postulates of hydrogen
atom model. 4
Determine the energy of an electron in
any stable Bohr’s orbit. 4
Draw the symbol of a NAND gate. Give
its truth table. 2+2
How can you construct AND gate
andOR gate only using NAND gates ?
4
Define a and B of a transistor. Find

the relation between them. 1+ 1+ 2



2. Answer any three questions :

a) i)
i)
b) i)
ii)
c) i
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12 x 3 =36

What are coherent sources of light ?
State the conditions for sustained

interference pattern of light. 2+4

How many kinds of polarized light are
there ? State and explain Brewster’s

law. 3+3

State and explain Thevenin’s theorem
for a two-terminal simple conductor

network. 3+3

Explain how magnetic properties of
any substance change with

temperature. Define ‘Curie point’.
4+2

State Ampere’s circuital law in
magnetostatics. Show that it can be
written in the mathematical form

-

> >
VszpOJ.

Discuss the differences between a
dead beat galvanometer and a ballistic

galvanometer. 8+4
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e) i)
ii)
) )
ii)
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Calculate the value of mean current
for a sinusoidal alternating current
flowing in a circuit. 3
What is power factor ? Determine the
power factor for L-R series circuit.
2+3
What is watt-less current ? What is a
choke ? 2+2
Write down Moseley’s law. What is its

significance ? 3+3

The half-life of a radioactive
nucleus is 1 pS. In the laboratory,
this nucleus moves with velocity
27 x 1019 cm/sec. What will be its
half-life as measured by an observer

in the laboratory ? 6
What is hysteresis ? Explain the
hysteresis loop of ferromagnetic
substance. 2+4
Discuss the working principle and
draw the characteristics of a common
emitter n-p-n transistor with diagram

and circuit. 6



3. Answer any four questions :

a)

c)
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6x4=24

Explain why the lights from two electric
bulbs of same power kept close to each
other do not produce interference fringes on
the wall of the room. In Young’s experiment
if a thin transparent plate is placed in the
path of light from one slit, the fringe system
is displaced from its original position.

Explain why. 3+3

Define ‘optic axis’ and ‘principal section’ of
a crystal. What do you mean by ‘uniaxial’

and ‘biaxial’ crystals ? 3+3

What are the differences between electric
field and magnetic field ? Two plates of an
air-core parallel plate capacitor are at a
distance d and the area of each plate is A.
How does its capacitance change when a
dielectric material of width t and dielectric

constant k is introduced within the plate ?

2+4
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d)

Establish the relativistic laws of addition of

velocities. Hence find out what will we

observe to be the velocity of a photon

emitted in the same direction in which an

inertial frame moves with the velocity of

light with respect to us. 4+ 2

e) What is Beta spectrum ? Explain the
spectrum with the help of Pauli’s neutrino
hypothesis. 2+4

f) Mention some important properties of
X-rays. What will be the minimum
wavelength of X-rays emitted by a Coolidge
tube if the anode-cathode potential
difference is 20 kV. 4+2
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g) Simplify the following Boolean expressions :
3+3
) (A+B)(A+B)
i) A+AB+AB.
h) Calculate the frequency of the alternating

e.m.f., resistance of the circuit and the

phase difference between E and i if
E = 300 sin 320 tvolt and

i = 2sin (320 t-1-5) amp.
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