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(Solid State Physics)
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Time Allowed : Three Hours
Maximum Marks : 50

This question paper contains three

sections as under :
Section-A . g g '3’ Max. Marks-5
This section contains one compulsory question

with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry

equal marks. .
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Section-B oy ‘W Max. Marks-25

This section contains 10 questions having 2
questions from each unit. Answer § questions (250
words each) selecting one question from each unit. All

questions carry equal marks.
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Section-C g 'w/' Max. Marks-20

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer
any two questions (500 words each). All questions carry
equal marks.
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(i)
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Section A/@UZE-q

Write the definition of crystal solid and

cohesive energy of an ionic crystal.
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Define Brf_gg’_g law.
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Write the one mole average energy of solid

and the two evidences of Phonon existence

in the crystal lattice vibrations.
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Describe the lattice specific heat in solid _
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Describe the molar specific heat in solid

materials,
i
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(vi) Write definition of sngr_-E:nEEiuctivity_
sfraera #1 oty fafae)

(vit) Write Widemann-Franz's law. !
drenm-wiw fram fafag)

(viti) What is Cooper pair ?
RR FH PR ?

(ix) Explain about Weiss moleculgr field constant.
Az Afvaw 4% fraaie 1 oaGegRd

(x) Explain ferromagnetism.
-

de-gasa B gEwEy)
Section B/GUE-q
UNIT-IV3=m3-1

2. Discuss importance of X-ray diffraction in

determining crystal structure. Give relevant

diagram. Obtain Bragg’s law using Laue equations.
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3.

Derive the fundamental vectors of reciprocal

lattice and describe its properties.
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UNIT-IL3SE-11

Discuss electrical (ac and de¢) and thermal

. conductivity of metals.
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Discuss _speciﬁc heat of solids using Eienstein

model.
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UNIT-II/ZEE-111

Explain the contrpl of conductivity of semi-

conductors by impurities and current flow in

e A
semiconductors, Establish necessary relation.
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Explain the following :

() Effective mass

(b) Formation of bands.
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UNIT-IV/AEE-IV

8. Discuss Drude-Lorentz theory. State its successes
- —__,,.;'..;.-—-"-'—'_ e T — e S b

and limitations.
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9. Explain Hall effect. Derive an expression - for
Hall coefficient.
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UNIT-V/5&s-V
10. Discuss the nature and origin of Weiss molecular
field.
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11. Explain magnetic susceptibility.
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Section C/gug-w

12. (a) Explain origin of metallic binding. List the

properties of such crystals. 5
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(b) Explain origin of covalent binding. List the

13.
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properties of such crystals. 63
| EEdeE 99 @ A weEwu 3R e
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State the assumptions of Kronig-Penney model.
Discuss motion of free electrons on an array

of atom and explain the origin of band gap. 10
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14.

15.

Discuss the following :
(@) London's equation
(b) BCS theory of superconductivity.
frafafaa =i HHATRT
(@) WA WHIHE |
(b) HTEefRfER #1 @dom fogr
Discuss the following :
(a) Hei;enherg’s Excl;an.ge Interaction

(b) Ferromagnetism Domain.
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