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PHYSICS
PHE-13 : PHYSICS OF SOLIDS

Time : 2 hours ' Maximum Marks : 50

Note :

All questions are compulsory. However, internal
choices are given. You may use log tables or
non-programmable calculators. Symbols have their
usual meanings. The values of physical constants
are given at the end.

1. Atteinpt any five parts : 5x3=15

(a)

(b)

(©
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Write all the symmetry elements of a simple
cubic structure.

What is a primitive unit cell ? Draw the
Wigner-Seitz construction for a 2D lattice.

Identify the type of bonding in the following
materials :
(i) Silicon
(i) Argon
(iii) KBr
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(d)

(e)
®H
(g)

2. Attempt any fwo parts :

(a)
(b)

()

3. Attempt any one part :

(a)

(b)
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Plot variation of electrical resistivity with
temperature for an ideal metal and a
superconductor.

What is Hall effect ? State its significance.
Discuss polymer degradation.

Explain any three point defects in a crystal.

What is a hexagonal close-packed structure ?

Show that (c/a) = /(8/3) for this structure. 2+3=5

Prove that the reciprocal lattice of fec lattice
is a bec lattice.

Cs metal (atomic weight = 130) has a cubic
unit cell of side 6 A. If the density of Cs is
2 g cm™3, determine whether the unit cell is
sinﬁple, face centred or body centred.

Obtain the expression for the total energy
for a system of two atoms as a function of
distance r between them.

Calculate the equilibrium separation
distance for CsCl. Given that its lattice
energy is 652 kJ moll, its Madelung

constant is 1-763 and its repulsive exponent

is 10-6.

2x5=10

5

Ix56=5



4. Attempt any fwo parts :

(a)

(b)

(c)

5. Attempt any fwo parts :

(a)

(b)

(o)
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What is an extrinsic semiconductor ? Draw
the energy band diagram for n-type

semiconductor. Discuss the dependence of its

‘conductivity on temperature and doping

concentration.

Distinguish between metals, insulators and
semiconductors on the basis of their band

structures.

Calculate the Fermi energy of a monovalent

bee solid whose lattice constant is 51 A

A bar magnet of steel has a magnetic
moment of 5Am?2 and a mass of
13-2 x 1073 kg. If the density of the steel is
7-9 x 103 kg m™3, calculate the intensity of
magnetisation of the magnet.

The CH4Cl molecule exhibits dipole moment.
If the displacement between its positive and
negative charge centres is 01 A, ‘calculate
the dipole moment per molecule.

With a neat sketch, explain the crystal

pulling technique for crystal growth.

2x5=10

2x5=10

5

5
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Physical Constants :
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h =662 x 10734 Js

Ny =602 x 102 mol-2
e=16x10"12C

kg =138 x 10723 JK!
m, = 9-1x 1073 kg

€, =886 x 10712 Fm™!
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h=662x10"3* Js

N, = 6-02 x 1023 mol ™!
e=16x10"19C

kp =138 x 1023 J K1
m, =9-1x 103 kg

g, =886 x 10712 Fm™
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