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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

June, 2014

'PHYSICS
PHE-13 : PHYSICS OF SOLIDS

Time : 2 hours ‘Maximum Marks : 50

. Note:

Attempt all questions. The marks for each question
are given against it. You may use log-tables or
non-programmable calculators. Symbols have their
usual meaning. Values of physical constants are

given at the end.

1. Attempt any five parts : 3x5=15

(a)

(b)

(©)
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Determine the symmetries observed in an
ammonia molecule.

How does the X-ray reflection from a crystal
lattice differ from ordinary reflection by a
plane mirror ?

Under what conditions does a linear
monoatomic chain act as a dispersionless
medium ?
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(d)

(e)

®

(g

(h)

2. Attempt any two parts :

(a)

(b)

(c)
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Draw the spin diagrams for ferromagnets,
antiferromagnets and ferrites. How do they
differ from each other ?

What is the origin of formation of depletion
region in a semiconductor p-n junction ?

The Debye temperature for Aluminum is -
418 K. Calculate the frequency of the highest
possible lattice vibration in Aluminium.

Classify polymers on the basis of structure
and thermal behaviour.

Distinguish between type I and type II
superconductors.

What is packing fraction of a crystal
structure ? Determine the atomic packing
fraction for fee structure.

Draw the first Brillouin zone for (i) 2-D
oblique reciprocal lattice and (ii) 3-D simple
cubic reciprocal lattice.

Derive the expression for geometrical
structure factor for intensity of diffraction
spots of X-rays by a crystal lattice and
calculate it for a simple cubic crystal.
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3. Attempt any one part : 5

(a) Derive the expression for the heat capacity
of a solid as per Einstein theory.

(b) List the types of bonding in a solid. Explain
any two of them with the help of appropriate

diagrams.

4. Attempt any fwo parts : 5x2=10

(a) Draw the potential experienced by an
electron in a 1D crystal lattice. How is this
potential represented in the Kronig-Penney
model ? Set up the Schriodinger equation for

the electron in this model.

(b) The Fermi energy of silver is 5-5 eV. If the
Fermi energy is independent of temperature,’
calculate the electronic heat capacity and
electronic thermal conductivity at room

temperature. The relaxation time at Fermi
level is T, = 1071 5.

(¢) With the help of appropriate diagram,
explain Meissner Effect and explain how
perfect diamagnetism is a fundamental

property of superconductors.
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5. Attempt any two parts : 5x2=10

(a) Describe the normal spinel structure of a
ferrite. Calculate the magnetic moment of
magnetite in units of pg.

(b) With the help of appropriate diagrams,
explain point defects and screw dislocations
in a crystal.

(¢) Describe photolithographic technique of
manufacturing micro-electronic circuits.

Physical constants :
h =662 x 103 Js
N, = 6-02 x 10%3 mol™!
e=16x10"9C
kg =138 x 1072 JK!

mg =9-1 x 10731 kg
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5. IS @ 9N & hifT : 5%2=10
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h =662 x 103%J-s
Ny = 6:02 x 1022 mol ™!
e=16x10"19C
kp=138x 102 JK!

m,=91x 103! kg
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