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Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.

1. Copper has a density of 8.96 gm/cm3 and an atomic weight of 63.5. Calculate the distance between the nearest copper atoms in BCC structure.  Given Avogadro Number N= 6.023x 1023 mole-1.

2. What are miller indices? How are they determined for a given plane?

3. The first order Bragg maximum of electron diffraction in a nickel crystal (d=0.4086 Å) occurred at a glancing angle of 65o.  Calculate the de-Broglie wavelength of electrons and their velocity. 

4. Distinguish between edge and screw dislocations.

5. What is ensemble.  

6. Distinguish MB, BE and FD statistics.

7. Give the physical significance of wave function.

8. Classify the materials based on band theory.

9. Explain formation of bands in solids.

10. State Heisenberg’s uncertainty principle.

Part – B
Max. Marks: 50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a. 
Describe Davisson Germen Experiment to establish the wave nature of 
electrons.








(7)


b. 
Find the deBroglie’s wave length of an electron accelerated through a 
potential difference of 182 V.





(3)

2. Describe the Kronig –Penny model qualitatively.

3. Explain different types of defects in crystals.
4. a.
What are Shottky defects?






(3)


b.
Derive an expression for equilibrium concentration of Schottky defects in a 
crystal.








(7)
5. a.
Mention the differences between MB, BE & FD statistics.

(4)



b.
Derive an expression for Bose –Einstein distribution. 


(6)

6. a.
Classify various Bravais lattices in the crystals.



(6)


b.
Calculate the packing fraction for FCC structure.


(4)

7. Derive an expression for drift velocity and electrical conductivity of a metal using classical free electron theory.

8. Derive an expression for number of energy  states (density of states) available for electrons using quantum free electron theory.
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