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Note : No additional answer sheets will be provided.

Part-A (Objective Type)

Max. Marks:20

Answer all QUESTIONS.
1.
Calculate the minimum uncertainty in the momentum of an electron trapped in a one 
dimensional potential box of width 0.4 A0.

2.
Write short note on drift velocity and relaxation time.

3.
Distinguish conductors and insulators.

4.
Write short note on Phase space.

5.
Define edge & screw dislocations.

6.
Define Unit Cell and Lattice parameters.

7.
State Bragg's law of X-Ray diffraction.  Mention each term in Bragg's equation.

8.
Write short note on ensemble.

9.
Write a note on dual nature of light.

10.
Explain how to obtain the Miller indices of a crystal plane in a cubic crystal.

Part – B
Max. Marks: 50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.

1.
a)
Explain classical free electron theory of metals.



[ 3 ]


b)
Derive an expression for conductivity of metals on the basis of classical 
free electron theory of metals.





[ 7 ]

2.
a)
Explain Bloch theorem.






[ 4 ]


b)
Discuss the Kronig - Penny model for the motion of an electron in a periodic 
potential.








[ 6 ]

3.
a)
Explain Fermi - Dirac distribution function.   




[ 7 ]


b)
Illustrate the effect of temperature on Fermi - Dirac distribution function.
[ 3 ]

4.
a)
Mention the names of seven crystal systems and write the relation between the 
Lattice 
parameters for each system.





[ 5 ]


b)
Obtain an expression for the interplanar spacing in a cubic system. 
[ 5 ]
5.
a)
Define the atomic packing fraction.  Calculate the packing fraction for Face 
Centered Cubic (FCC) crystal structure.




[ 6 ]


b)
With a neat diagram explain the structure of HCP.


[ 4 ]

6.
a)
Explain Schottky and Frenkel defects.




[ 4 ]


b)
Describe the powder method for X-Ray diffraction and discuss the 
formation of diffraction pattern on the photographic film.

[ 6 ]

7.
a)
What are the matter waves?  Mention their properties.


[ 5 ]


b)
Describe how G.P. Thomson experiment could prove the existence of 
matter waves.







[ 5 ]

8.
a)
Derive time independent Schrodiager's wave equation.
  
[ 7 ]


b)
Explain the physical significance of wave function.


[ 3 ]
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