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This paper isof Thirty five (35) marks divided into
two (02) Sections‘A’ and ‘B’. Attempt the questions
contained in these Sections according to the detailed
instructions given there in. Candidates should limit
their answersto the questions on the given answer
sheet. No additional (B) answer sheet will be
issued.
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Long Answer Type Questions
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Note :— Section ‘A’ contains Five (05) Long-answer type
guestions of Nine and Half (9%2) marks each.
Learners are required to answer any two (02)
guestions only.
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1. How Cooper pairs are formed in superconductors ?
Explain the BCS theory of superconductivity and discuss
the energy gap based on this theory.
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2. Discussin detail Kronig-Penny model for the motion of
electrons in a periodic potential. In a diagram, show

allowed and forbidden energy bands.
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Explain the physical basis of diamagnetism and
paramagnetism of materials. Describe the Weiss
molecular field theory of ferromagnetism and derive the

Curie-Weiss law.
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Derive the dispersion relation for the vibrations of one
dimensional diatomic lattice and also discuss the

acoustica and optical phonon modes.
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Derive an expression for specific heat of solids on the

bass of Eingein’s modd. Discuss the merits and demerits
of this model.

AEEN & Hled & MUR W 39 yerelf &t fafdre wem
% T et =1 wifaT | 39 Aiga & 701 iR el W
EECA I

K-30 (3) PT.O.



Section-B
(Tvs—|)
Short Answer Type Questions
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Note :— Section ‘B’ contains Eight (08) Short-answer type
guestions of Four (04) marks each. Learners are
required to answer any four (04) questions only.
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1. What is superconductivity ? Mention important
applications of superconducting materials.
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2. Define the concept of effective mass.
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3. Explain Bragg'slaw for X-ray diffraction in crysals.
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4. Describe the movement of atoms in the optical and
acoustical modes of wave propagation for a linear
diatomic crystal.
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5.  How doesthe Debye smodd differ from the Einstein’s
modéd of lattice specific heat ?
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6. What isHysteresis? Why is hysteresis |loop important ?
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7.  What do you mean by imperfection in solids ?
39 ST YU | 3T F T ¥ ?

8.  Write down Clausius-Mossoti equation.
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