B.Sc. (Part III) Examination, 2022
PHYSICS

wifoe fomm

Paper 1
(Solid . State Physics)
(e rawen wifdent)
Time Allowed : Three Hours
Maximum Marks : 50

This question paper contains three

sections as under :

Section-A @ug ‘31 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 g 'q’ Max. Marg,. 25

This section contains 10 questions having g
questions from each unit. Answer 5 questions (250

words each) selecting one question from each unit. All

questions carry equal marks.
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Section-C WUT ‘W' - Max. Marks-20

This Sectién contains. 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question ﬁ-on'_z'each unit. Answer
any two questions (500 words each). All questions carry
equal marks.
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Section Arguz-a1

Write the definition of crystal solid and

cohesive energy of an ionic crystal.
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(it) Define Bragg’s law.
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(iii) Write the one mole average energy of solid
and the fwo evidences of Phonon existence

in the crystal lattice vibrations.
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(iv) Describe the lattice specific heat in solid

materials.
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(v) Describe the molar specific heat in solid
materials.
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(vi) Write definition of superconductivity.
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(vii) Write Widemann-Franz’s law.
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(vii) What is Cooper pair ?
TR IH A 3

(ix) Explain abc;ut Weiss molecular field constant.
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(x) Explain ferro:.ﬁagnetism. |
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Section B/@vg-§
UNIT-I/5&T3-1
%scuss importance of X-ray diffraction in

determining ecrystal 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 jtg properties.
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UNIT-1I/3&13-11

4. -Dliscuss electrical (ac and de¢) and therﬁlal

conductivity of metals.
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j/ Discuss spe.ciﬁc heat of solids using Eienstein

model.
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UNIT-1II/3ehtg-111

6. Explain the control of conductivity of semi-
conductors by impurities and current flow in
semiconductors. Establish necessary relation.
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\_7,—Explain the following :

(@) Effective mass

(b) Formation of bands.
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UNIT-IV/Z&T5-IV

Discuss Drude-Lorentz theory. State its successes

~and limitations.
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- Explain Hall effect. Derive an expression for

Hall coefficient.
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UNIT-V/3&E-V
Discuss the nature and origin of Weiss molecular
field..
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11. Explain magnetic Susceptibility.
Section Crguz-q

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

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

properties of such crystals. 5
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W 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.

1534

Discuss the following

(@) lLondon’s equation

(b) BCS theory of superconductivity.
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b) YrwstERfTE H Eﬁ;ﬁm:r.l fasr
Discuss the following :

(a) Heisenberg’s Exchange Interaction
(b) Ferromagnetism Domain.
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