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Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

SECTION–A/

(Long Answer Type Questions)/

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9½) marks each. Learners
are required to answer any two (2) questions only.

(2×9½=19)
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(9½)

1. What is Bravai's lattice ? Classify two dimensional and three

dimensional bravais lattice.

2. Define reciprocal lattice. Obtain the diffraction condition in

reciprocal lattice system.

3. Find out the phonon dispersion relation for a diatomic linear

chain.

4. Using Einstein model find out the heat capacity of solids.
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SECTION–B/

(Short Answer Type Questions)/

Note : Section 'B' contains eight (08) short answer type
questions of four (04) marks each. Learners are required
to answer any four (04) questions only. (4×4=16)

1. Calculate the Madelung constant of ionic crystal.

2. What is schottky defect ? Find out the expression for the
density of schottky defects in a crystal.

3. If x-rays of wavelength 0.5Å are diffracted at an angle 5° in
the first order, what is the spacing between the adjacent
planes of crystal ?

0.5Å x

5°
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4. Explain Wiedemann-Franz law.

5. Find out the expression for effective mass of electron and

explain it.

6. What is photo-luminescence ? Give the types of

luminescence process.

7. What are the dimagnetic material ? Give the Langevin's

theory of diamagnetism ?

8. What is superconductivity ? Explain Meisner effect.
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SECTION–C/

(Objective Type Questions)/

Note : Section 'C' contains ten (10) objective type questions
of half (½) mark each. All the questions of this section
are compulsory. (10×½=05)

(½)

1. Packing fraction has maximum value for

(a) fcc structure (b) hcc structure

(c) hcp structure (d) sc structure

fcc hcc

hcp sc

2. Atomic radius for fcc lattice is

(a)
a
2

(b) a
3

4

(c) a
2

4
(d) a

2
3

fcc

a
2

a
3

4

a
2

4
a

2
3
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3. The primitive translational vector in the reciprocal lattice have

dimensition

(a) length (b) (length)–1

(c) (length)2 (d) (length)–2

4. Susceptibility of diamagnetic material is

(a) Very long (b) Small but positive

(c) Small but negative (d) Zero

5. In Einstein theory of specific heat of solids, the atoms are
assumed as

(a) Independent oscillator (b) Coupled oscillator

(c) Rigid without oscillations (d) None of these
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6. Fermi level is defined as

(a) Lowest filled level at 0k

(b) Highest filled level at 0k

(c) Lowest filled level at 300k

(d) Highest filled level at 300k

0k

0k 

300k 

300k 

7. A pure semiconductor behaves as insulator at

(a) 273°C (b) –273°C

(c) 0°C (d) 100°C

273°C –273°C

0°C 100°C

8. Mobile holes are found in

(a) Conduction band (b) Valance band

(c) Below the valance band (d) In band gap
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9. All materials have

(a) Paramagnetic property (b) Diamagnetic property

(c) Paramagnetic property (d) Primagnetic  property

10. Critical magnetic field of a super conductor

(a) Does not depend on temperature

(b) Increases if temperature increase

(c) Increases if temperature decrease

(d) Does not depend on transmition temperature.

PH-10 [ 8 ]


