PHYSICS -1}

(Solid State Physics)
Time Allowed: Three Hours Maximum Marks: 34

Attempt a!l questions. Question No. 1 of 10 marks has parts 6 with answers
not exceeding half page. Question Nos. 2 to 50f6 marks each have two parts
each, namely compulsory (a) part and (b) Part with internal choice.
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Write your roll number on question paper before start writing answers of

questions. _
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1. Answer the following questions. The answer to each questions should
not exceed half a page. :
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(a) Calculate the medelung constant of NaCl cryst_al.'
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: d determine their velocity.
(b) Define Free and Block Electron an \
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(c) What is Phonon? Which statistics obeys by Phonons and why?
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(d) What is curie temperature?
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(e) Define superconductivity. Write names of two superconducting com-
pounds.
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2. (a) Define packing fraction. Show that packing fraction for FCC and H
" structure are equal.
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(b) What are the differences between primitive cell and unit cell of any
e crystal? Determine volume of these cells in FCC crystals.
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Determine Miller indices of a plane that makes an intercept of 2A , 3A and
4A on the co-ordinate axis with a:b:c: = 4:3:2.
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(@) W hn} is the Hall effect? Derive the e\pressnon for Hall coefficient for
metais,
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(b) Using Kronning-Phenny model for p << |, prove that energy of low-
est energy band (k = 0) is 4 p/nif «.
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If the energy of an electron in S- band of a crystal is E= E'- 2A cos ka. Find
values of k for which effective mass would be minimum and maximum.
Also calculate the width of s band. https://www.uoronline.com
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(a) Explain the Debye model for specific heat of solids. Prove that spe-
cific heat of solids at low temperature is proportional to cube of tem-

perature.
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(b) State and derive Wiedemann-Franz law.
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Atomic radius of sodium is 1.86A. Calculate the Fermi energy of sodium at
absolute zero.
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5. (a) What is Paramagnetism? Give an account of Langevin's theory of
paramagnetism.

(b) Discuss two experimental results in favour of superconductivity.
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Determine the orbital magnetic moment due to d-electrons in atom.
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