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     Max. Marks : 70

 
Note : No additional answer sheets will be provided.

Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.
1.
Distinguish between relaxation time and collision time in metals.

2.
What are matter waves?  Explain.

3.
An electron is accelerated through the potential difference 2000 Volts.  Find the de-
Broglie wave length.
4.
Write the physical significance of wave function (.

5.
Distinguish between a unit cell and a primitive cell.

6.
Write different types of crystal systems.

7.
Distinguish between Laue method and powder method.

8.
What do you mean by defects in crystals.

9.
Describe CsCl structure.

10.
Mention the failures of the free electron theory.

Part – B  
Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. 
EACH QUESTION CARRIES 10 MARKS.
1.
Write an essay on crystal defects.






[ 10 ]

2.
a)
State the basic features of quantum free electron theory.

[ 5 ]


b)
Based on Drude and Lorentz free electron theory, explain the properties 


of electrical conductivity and mean free path.



[ 5 ]

3.        a)
What are de - Broglie matter waves? 




[ 2 ]

           b)
Deduce the expression for  de - Broglie wave length.


[ 3 ]


c)
Describe Davisson - Germer experiment and discuss the results of it to 


establish the dual nature of matter.




[ 5 ]

4.
Write Schroedinger wave equation and obtain Eigen values and Eigen functions of particle in one - dimensional potential box.




[ 10 ]

5.
a)
What are Bloch functions?






[ 5 ]


b)
Explain the salient features of Kroning - Penny model.


[ 5 ]

6.
a)
Explain simple cubic, BCC and FCC structures and show that the FCC 


is more denser than the other structures.



[ 10 ]
7.
a)
What are Miller indices? Explain the physical significance of Miller indices.













[ 5 ]


b)
Draw the Miller planes (111), (110) and (100) for simple cubic crystal. [ 5 ]

8.
a)
Distinguish between Maxwell - Boltzman statistics and Fermi - Dirac 
statistics.








[ 5 ]


b)
Obtain an expression for Bose - Einstein statistical distribution.
[ 5 ]
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