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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 Unit cell ? Explain Bravais lattice in three

dimension.

2. Find out the expression for binding energy of ionic crystal.

3. Explain and obtain Wiedemann-Franz law. Why the value

of Lorentz number is less than experimental values at low

temperature ?

4. Explain Kroning Peney model. How this model is helpful

to explain the bands formation ?
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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. Obtain the diffraction condition in reciprocal lattice system.

2. Explain Laue method. By using this method how crystal

symmetry can be determined.

3. What is Einstein's model of heat capacity.
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4. Obtain Clausius-Mossotti relation.

5. The conductivity of germanium crystal is 2 mho/cm and

mobitity is n = 3900 cm2/vs. Find the concentration of donor

atoms in per unit cm3.

n =

3900 cm2/v

6. Explain polarisation and dielectric contant.

7. Explain the Langevin's theory of paramagnetism.

8. Draw the B-H curve for ferromagnetic material. Explain

Hyterisis.

B-H
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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. The crystalline solid state has

(a) Long range positional and rotational order

(b) Short range positional and rotational order

(c) A much higher symmetry than liquid state

(d) The highest possible symmetry with a regular filling of
space.
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2. The two dimensional lattice with the hightest  rotational

symmetry

(a) Square lattice

(b) Hexagonal lattice

(c) Rectangular lattice

(d) Triangular lattice

3. A crystal plane has intercept 1 along a, 2 along b and 3

along c. A parallel plane to this plane has millar indices

(a) (1, 2, 3)

(b) (2, 4, 6)

(c) (3, 2, 1)

(d) (6, 3, 2)
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 a b c

(1, 2, 3)

(2, 4, 6)

(3, 2, 1)

(6, 3, 2)

4. The volume of a crystal primitive cell is V. The volume
first Brillouin zone is

(a)
1
V

(b) V

(c) (2�)3V

(d) (2�)3/V

V

1
V

V

(2�)3V

(2�)3/V
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5. Which of the following has hydrogen bonding

(a) CH4

(b) C

(c) HF

(d) CsCl

CH4

C

HF

CsCl

6. For harmonic theory of lattice vibrations

(a) There is no thermal expansion

(b) There is thermal expansion

(c) Cp and Cv are same

(d) The heat capacity is not constant at higher temperature

Cp Cv
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7. The electronic specific heat at constant volume per electron

is proportional to

(a) T

(b) T2

(c) T3

(d) T4

T

T2

T3

T4

8. In Kroning-Penney model, if there is no potential barrier

then

(a) There are forbidden energy regions

(b) There are no forbidden energy regions

(c) All values of energy are not allowed

(d) There is a periodic dependency of E on K
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E K

9. The effective mass of electron

(a) Can never be negative

(b) Can never be infinity

(c) Depends on its effective charge only

(d) Can be positive, negative as well as infinity
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10. All material have

(a) Para magnetic properties

(b) Diamagnetic properties

(c) Ferro magnetic properties

(d) Ferri magnetic properties
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