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(The figures in the right hand side margin indicate marks.
Answer all the questions)

1. Answer any three of the following questions                1×3=3
a)  Write down the expression for Hamiltonian operator in three 

dimensions.
b) How many types of crystal bonding are there? Name them.
c) What is normalisation of wave function?
d) Write down the Einstein Photoelectric  equation, explaining the 

terms utilised.
e) What is an ideal crystal?
f) Draw P-V indicator diagram for a thermodynamic process.

2. Answer any three of the following questions.              2×3=6
a) Write down the relation between group velocity (  Vg) and phase

velocity (U) in  a dispersive medium. What will be the modified
relation for de-Brogile waves in a homogenous medium?

b) Plot the experimentally observed reading between energy density
and frequency (δ).

c) What  is  Eigenvalue  and  Eigenfunction?  Hamiltonian  operator-
operates on the time – dependent wave function ψ(r,t) . What will
be the resultant expression?

d) What is Tunnel effect? Explain with potential diagrams.
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e) What  is  equipartition  of  energy?  What  is  molar  heat  capacity
(Cv)?

f) How  many  types  of  Bravis  lattices  are  there?  How  are  they
grouped into various types of lattices? Name these lattice types.

3. Answer any two of the following questions.                 5×2=10
a) A particle is in an one-dimensional box with perfectly rigid walls.

Derive the general solution ψ(x) with proper boundary conditions.
Show the energy levels and their corresponding wave functions.

b) (i) What is Miller indices? What is its significance to study the
crystal  structure?  How they  are  changed  in  case  of  reciprocal
lattices?
(ii) What is packing fraction? Calculate packing fraction of a  fcc
(face central cubic) lattice with relevant diagram.

c) Plot  E-K curve  obtained  from Kronig-Penny  model  in  periodic
crystal lattice with periodic potential and then classify the solids
with metal, insultator and semi-conductors from that E-K curve.
Define effective mass (me*) of an electron.

d) Derive the expression for efficiency of a Carnot- engine from P-V
indicator diagram. From here, give the concept of entropy.

4. Answer any one of the following questions.                  6×1=6
a) Briefly  discuss  Debye’s  theory  of  specific  heat  of  solids  at  low

temperature.  Plot  the  debye  curve  and  compare  it  with
experimental data.

b) Derive an expression for perpendicular separation dhkl between an
identieal set of parallel planes. How many types of Bravie lattice
are there in an orthorhombic crystal? Name them.

c) Answer any 4(Four) of the following questions   1.5 x 4=6
(i) What is Joule- Thompson effect?
(ii) What is Porus-Plug experiment ( Throttling Process)?
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(iii)  What was the observation from the porus-Plug experiment
convened by Joule and Thompson?
(iv) What is inversion temperature?
(v) Differentiate  between Joule-Thompson experiment 
( expansion) and adiabatic expansion.
(vi) Define Joule-Thompson co-efficient

μ=∂T
∂ p|H

Where H= enthalpy of the system =u + PV
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