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(The figures in the right hand side margin indicate marks. Answer all the questions. 
Candidates are required to give their answers in their own words as far as possible)

1. Answer any three of the following: 1×3=3
(a) Name the various types of crystal bonding observed in case of solids.
(b) What is a unit cell?
(c) What is an Eigen function?
(d) What is the operator form of momentum (p) in three dimension?
(e) What is matter wave?
(f) What is ‘work function’ (W) in case of metals?

2. Answe any three of the follwoing: 2×3=6
(a) What is Miller indexing system for a set of parallel planes?
(b) What is de-Broglie hypothesis?
(c) What is the expression for Fermi-Dirac probability distribution function?
(d) What is Fermi level of energy?
(e) Write down any two conclusions of the Kronig-Penny model in band theory of

solids.
(f) What do you mean by an indicator diagram?

3. Answer any two of the following: 5×2=10
(a) Obtain an expression for the wave function ϕn(x) for a free particle of mass n

in  one  dimensional  box  of  side  a by  solving  the  time-independent
Schrodinger wave equation.

(b) In a cubic crystal how many types of Bravis lattice are found? Sketch each
one of them. What is the density of atom or molecules in each cases?

        1+3+1=5
(c) Draw the  p-v indicator diagram and mention the essential parts of  Carnot

Engine.  Briefly  explain  its  operation  and  hence  calculate  its  mechanical
efficiency. 2+3=5

(d) What is the Dulong and Petit law regarding the specific heat of solids? What
were the drawbacks of that law? Who first solved this and how? Finally who
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was able to give the complete solution of specific heat of solids? Draw the
final CV vs T plot. 1+1+1+1+1=5

4. Answer any one of the following: 6×1=6
(a) What  is  thermo-electricity?  Draw  the  temperature  versus  thermo  e.m.f

graph.  Hence  give  the  definition  of  neutral  temperature  and  inversion
temperature. Give the comparison between Joule heating and Peltier effect.

     1+1+2+2=6
(b) What  is  Superconductivity?  Briefly  discuss  about  Type-I  superconductors

and the BCS theory of Superconductivity. 2+2+2=6
(c) What is entropy? Discuss the first and second property of entropy. Define

enthalpy. From the expression H= U+ PV show that dH = VdP + TdS.
     1+2+1+2=6


