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Part - A 



      Max.Marks:20

Answer all QUESTIONS.
1. Write the de Broglie’s hypothesis.
2. Write the failures of classical free electron theory.
3. What is the effective mass of an electron?

4. Mention any four applications of X-ray diffraction.

5. Write the physical significance of the wave function.

6. Give classification of materials into conductors, semi-conductors and insulators based on band theory.

7. Distinguish among Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac statistics. 
8. Define Space Lattice and Unit Cell.

9. What is Burger’s vector?

10. What is phase space?

Part – B
Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a)
Explain Davisson and Germer’s experiment.






(7M)

b)
A microscope using photons is employed to locate an electron in an atom to within a distance of 0.3Å.  What is the uncertainty in the momentum of the electron located in this way?


(Given:  h = 6.626 x 10-34 J-s)








(3M)
2.  a)
Write the postulates of classical free electron theory of metals and obtain the expression for the electrical conductivity.









(6M)


b)
At what temperature we can expect a 10% probability that electrons in silver have an energy which is 1% above the Fermi energy?  


(Given:  The Fermi Energy of Silver is 5.5eV and k = 1.38 x 10-23m2 kg s-2 K-1).

(4M)
3.
a)
Write the salient features of Kronig-Penny model.





(6M)
b)
Explain the energy band formation in solids.






(4M)
4.  a)
Derive an expression for the inter planar spacing of orthogonal crystal systems.


b)
Explain the powder method of X-ray diffraction.
5.  a)
Formulate Schrödinger’s time independent wave equation.





b)
Explain the quantum free electron theory of metals.

6.  a)
What are Miller indices? Explain, how to obtain them for a plane? 



(4M)

b)
Calculate the packing factor of SC, BCC and FCC crystals.




(6M)

7.  a)
Write a note on edge and screw dislocations.






(4M)

b)
Derive the expression for the concentration of Frenkel defects in crystals.


(6M)
8.  a)
Write the differences between micro canonical and grand canonical ensembles.

(3M)

b)
Derive the expression for the density of energy states.





(7M)
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