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There are five Sections in this question paper.
Answer only one question from each Section. All
questions carry equal marks. Log table may be

supplied on demand.
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Derive Clausius-Mossotti equation for the dipolar

polarizability of dielectric materials. 10

5 x 103 electric lines of forces enter a certain
volume of space and 3 x 103 electric lines of
forces leave it. Find the total charge contained

in it. 10
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A current of 10 Amperes each flows in two parallel
conducting wires separated by 2 cm. Find
the force per unit length acting on the

wires. _ - 10

Obtain an expression for the quality factor of

a series resonant L-C-R circuit. 10
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Discuss, how Davisson-Germer experiment was
used to demonstrate the wave nature of

electrons. _ | 10

Solving the one-dimensional Schriodinger wave
equation for a particle in a box show that energy

levels are quasi-continuous. 10
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Explain the phenomenon of barrier penetration. 20
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Derive an expression connecting half-life and

average-life of a radioactive substance. 10

The half-life of ¢,U?3% against o-decay is
4.5 x 10Y years. How many disintegrations occur

per second in 1 gm of ,U?38 2 10
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Calculate the fission rate for U235 to produce

2 watts and the amount of energy that is released

1 oo
in the complete fission of > kg of U235, Energy

released per fission of U235 is 200 MeV. 10

Distinguish between Hyperons, Leptons and

Mesons. ' 10
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Determine values of packing fractions for simple

cubic, body centred cubic and face centred

lattice. . 10

Describe Kronig-Penny model for periodic
potential in solids. 10
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Show that the effective mass m* of an elegtron

is given by : 10
m * = h? Id*E/dk*® ,

(where the terms have their usual meanings).

Explain the concept of —ve effective maps.

Discuss the vibration of one-dimensional

monoatomic lattice. 10
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Draw the frequency response curve for a common-
emitter amplifier. Explain the variation of gain
with frequency in low, mid and high frequency

regions. 10

Discuss the Barkhausen criterion of oscillation.

What are drawbacks of RC oscillators ? 10
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Discuss amplitude modulation and obtain an

expression for modulation index. - 10

Giving suitable circuit diagram, explain the
operation of a 3-input AND gate. Give truth table

also. 10
P.T.O.
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