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Third Pape »- : Solid State Physics _
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. Answer the following questions. The-answer to each question should not

exceed half a page. _ 5x2=10
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(a) Write the definition of crystal solid and cohesive energy of an tonic
crystal. 2
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(b) Write the one mole average energy of solid and the twe evidences of
phonon existence in the crystal lattice vibrations. 1+1=2
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(c) What is Hole ? Explain the electron as free with the help of coefficient
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(d) Writethe E___ = 11.9 ¢V.in terms of Joule/erg for the Al metal. 2
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. (¢) Write definition of superconductivity. The magnetic property of
diamagnetic element is dependent on atomic number Z also. Write.
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2. (a) Write definition of Miller indices. Describe method to find out

position of planes in the crystal by Miller indices. Give cxample,
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{(b). Explain the advantages of electron and neutron diffraction pattern.

Compare with the help of their different quantum numbers and
characteristics. 1Y2+1Y2=3
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Derive A inimum = > by Bragg interference for a crystal lattice plane

which are at d distance. 3
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(a) Derive the effective mass of an electron in one-dimensional lattice

crystal. Explain nature of effective mass. 2+1=3
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(b) Write a detailed note on (he distinction between metals, insulators

and semiconductors, I+141=3
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Describe Hall effect in semiconductors then calculate Hall coefficient
and Hall angle also. 1+1+1=3
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(@) Describe the following in solid materials : I+1 +1=3

(i)  Specific heat

({ii) Molar specific heat.
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(ii) Lattice specific heat

(b) (i) Discuss the Ein stein Model of specific heat of solids at_high

temperature. 2
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(i) Calculate Einstesip temperature 6, if Einstein frequency is
3x10"Hz. (K, =138x 107 JK). 1
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(i) Discuss electric thermal conductivity in metals.
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(if) Derive Wif:dem &nn-Franz law in metals. 1Ya+1"%=3
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5. (a) Explain in detail a poy Weiss Molecular field constant and
ferromagnetism, 1+1+1=3
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®) ()  What is magnet ogyriction ?
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(i)  What is Cooper pair and coherence length ? Write. 1V4+1V2=3
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Write and derive B constant in superconducting materials, it is
called Meissner effect. 3
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