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PHYSICS

Paper-III
SOLID STATE PHYSICS

Time : 3 Hours
Maximum Marks : 34

Note: (1) No supplementary answer-book will be given to any candidate. Hence
the candidates should write the answer precisely in the main answer
book only.
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(2) All the parts of one question should be answered at one place in the

answer-book. One complete question should not be answered at different
places in the answer-book.
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(3) This Paper is divided into 9 questions, candidates are required to

attempt five questions. First question will be Compulsory of nine marks
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Why the Bragg difTeaction of visible light cannot be obtained 7 14
2
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(1) What do you mean by reciprocal lattice 7 1
’ 1
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(¢)  Define Brillonin Zone. 14
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(d) What do you mean by crystal momentum ? 1%
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(¢}  Define Debye cut-off frequency. 12
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(0 Explain Hall effect and Hall coefficient. 1Y,
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UNIT -1

ECAC I

Find the potential encrgy of ionic crystal using Born and Mayer repulsive energy. Also

* determine the repulsive exponent from compressibility of lonic Crystals. 6
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(n) Prove that: 3
m @m H
FWHM
0.9
B cos0y . e crvstls, 3
(b)  Describe the Debye-Scherrer ethod for determining lattice spacing it 2
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UNIT -3
LE2 SO
State and prove Bloch theorem.
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the Schrodinger cquation in one dimensional periodic lattice is 6
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Where o = [gm_E)
52

of energy bands.

Show that

and symbols have their ugyg) meaning. Also explain formation
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UNIT - IIT
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Obtain the dispersion relation for the vibrations in one dlmensmnal diatomic lattice and
plot dispersion curve hence explain acoustic and optical branch. 6
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Discuss Sommerfeld theory of electrical conductivity and use it to derive expression

for electrical conductivity of electron gas. State Weidemann-Franz law. 6
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5.  Discuss Weiss molecular field theory of ferroma

i gneti i ie-Weiss Jaw.
Discuss temperature dependence of SPONtaneoys ism and derive Curie

Magnetization. 6
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Discuss the type I and type II superconductors. Derive London equation and explain
penetration depth in superconductors. Write Isotope effect. 6
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