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3 Hours







     Max. Marks : 70

 
Note : No additional answer sheets will be provided.

Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.
1.
Show that the packing fraction in the case of a simple cubic crystal is about 0.5.

2.
Distinguish between a lattice and basis.

3.
What is meant by crystal imperfection?  Explain.

4.
State Bragg's law and give its significance.
5.
What is meant by ensemble?  Write the differences between micro-canonical and            
grand-canonical ensembles.

6.
Give the significance of G.P. Thomson's experiment.
7.
Calculate the de-Broglie wavelength of an electron having a Kinetic energy 100ev.  
(Planck's constant h=6.63X10-34Js).

8.
Give the significance and various conditions of the wave function in quantum mechanics to describe the motion of a matter particle.

9.
Explain briefly the origin of energy band formation in solids.

10.
Compare the energy 'E' of a free electron and electron in periodic lattice under varying 
potential with the wave vector 'K' graphically.
Part – B  
Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. 
EACH QUESTION CARRIES 10 MARKS.
1.
a)
Describe any one of the X-ray diffraction methods for crystal structure analysis.












[ 4 m ]



b)
Show that the inter planar spacing 'd' of a plane (hk
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) in a simple cubic of side 'a' 

is 
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[ 6 m ]
2.
a)
Explain the seven types of crystal systems in solids.


[ 5 m ]

b)
Define packing fraction and obtain the same for FCC structure.

[ 5 m ]
3.
a)
What are Schottky and Frenkel defects?  Explain.



[ 5 m ]


b)
Give schematic diagrams of Burgers loop and Burgers vectors for edge and
screw dislocations.







[ 5 m ]
4.
a)
Distinguish between Maxwell - Boltzmann and Bose - Einstein statistics.
[ 4 m ]

b)
Obtain the expression for Fermi - Dirac statistical distribution.

[ 6 m ] 
5.
a)
Obtain Schroedinger time independent wave equation for a free particle.
[ 5 m ]

b)
Describe Davisson and Germer experiment to establish the wave nature of 
electrons.








[ 5 m ]
6.
A particle is confined in a one dimensions box of length L.  The box lies in the region 
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.  Calculate the eigen values and eigen functions of a particle confined in 
this box. 








           

7.
a)
State and explain Bloch theorem? 





[ 3 m ]
b)
Explain the motion of a particle in a periodic lattice under varying  potential.  Discuss the various special cases for the electron motion.  


[ 7 m ]
8.
a)
What are salient features of the free electron theory of metals.

[ 3 m ]

b)
Obtain the expressions for collision time,  mean free path, drift velocity and 
electrical conductivity for free electron motion.



[ 7 m ]
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