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Note :– This paper is of 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 therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on

th e given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.
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Section–A

–

Long Answ er Type Questions

 (2×9½=19)

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any tw o (02)

questions only.

 (05) 

(9½)

(02) 

1. Describe the Einstein model of lattice heat capacity in

detail. How does this model differ from Debye model

of heat capacity ?







2. Elaborate on the phenomenon of superconductivity.

Explain Type I and Type II superconductors. Write a

short note on applications of superconductivity.

         I

  II      
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3. What is Bragg's law ? Derive Bragg's equation. How

will you use Bragg's law to determine the crystal

structure ?

          
         


4. Define Polarization ? Obtain an expression for Lorentz

field in a dielectric material and hence derive Clausius-

Mosotti equation.


     


5. What is reciprocal lattice ? Discuss some of its

important properties. Show that the reciprocal lattice

of the direct FCC lattice is a BCC lattice.

          
    FCC    
BCC

Section–B

–

Sh ort Answ er Type Questions

 (4×4=16)

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.
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 (08) 

(04)

(04) 

1. What do you mean by cooper pairs ? How Cooper

pairs are formed in the superconductors ?

        



2. What are miller indices ? Illustrate with examples.



3. What do you mean by packing factor ? Calculate the

packing factor for FCC lattice.

       FCC  



4. Define electrical conductivity. How does electrical

conductivity of a metal depends upon on temperature ?





5. What do you mean by Fermi level ? Show that for an

intrinsic semiconductor Fermi level lies in the middle of

band gap.
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6. Calculate the hall voltage when the magnetic field is

8 A/m, current is 4A, width is 5 m and the

concentration of carrier is 1020.

8 A/m,4A,

51020

7. What is Debye's T3 law in solids ?

 T3

8. Discuss Curie-Weiss law and its importance.
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