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Note :-There are five sections, Section-Aconsist of Seven
short answer type questions and is compulsory.
Sections B, C, D and E consist of two questions
each. The candidates are required to attempt
one question from each section.

SECTION-A
1. Write the properties of reciprocal lattice. 2
2. Show that cia ratio for hexagonal close packing structure

is 1.633. . 3'

3. Why doDulong andPetit model fail at low temperature?
2

4. What is the value of band gap in good conductor? 2

5. Find the Einstein temperature if Einstein frequency
fE= 4.0x1012Hz. 2

6. What is an extrinsicsemiconductor? Give two examples.
2

7. What is the use of Laue's diffraction pattern? 2
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SECTION-B
1. What is packing fraction ? Calculate the value of atomic

packing fraction for:
. (1) SC
(ii) BCC
(iii) FCC. 5

OR
2. Explainthe conceptofmillerindices.Derivean expression

for distance between lattice planes in cubic crystals. 5
SECTION-C

1. Derive Laue's equations for.Xvrays and obtain Bragg's
diffractionconditionsfrom them. 5

OR
2. Define reciprocal lattice. Prove that the FCC lattice is

the reciprocal lattice of the BCC lattice and also fmd the
reciprocal lattice of SC lattice. 5

SECTION-D
1. Defmephonons. Discuss in detail the inelastic scattering

of photons by phonons. 5
OR

2. What arethedrawbacksofEinsteintheoryofheatcapacity?
Explain the theory in detail and also discuss why this
theory fails at low temperature. 5

SECTION-E
1. Define Fermi energy.What is the physical meaning of

Fermi energy? 5
OR

2. Metallic silver has 1 free electron/atom. Find the Fermi
energyifdensityof silver is 10.5g/cm' and atomicweight
.is 1.08 g atomic. 5
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