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Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.
1.
What are Bravai's lattices?
2.
Define inter planar spacing and lattice parameter.

3.
State Bragg's law of X-ray diffraction.

4.
Explain screw dislocation.

5.
Define ensemble and give its physical significance.

6.
Give important reasons for failure of classical free electron theory of metals.

7.
Explain the concept of wave function and give its physical significance.

8.
Lattice constant of copper is 0.38 mm.  Calculate the inter planar distance 
between (110) planes.

9.
Comment on miller indices.

10.
Define Fermi Energy.

Part – B  
Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1.
a)
What is co-ordination number?  Obtain the co-ordination number for SC, 


BCC and FCC lattices.






[ 4 ]


b)
Define atomic radius in crystals.  Calculate the atomic radii and atomic 
packing factor the case of BCC and FCC lattices.


[ 6 ]

2.
a)
Explain schottky and Frenkel deflects in ionic crystals.


[ 3 ]


b)
Obtain an expression for equilibrium concentration of Frenkel defects in 
crystals.








[ 7 ]

3.
a)
What is phase space?






[ 3 ]


b)
Derive an expression for Maxwell-Boltzmann distribution law.

[ 7 ]

4.
a)
Write the salient features of Free electron theory of metals.

[ 5 ]



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







[ 5 ]

5.
a)
Explain powder diffraction technique to determine the crystal structure.











[ 5 ]

b)
Explain the classification of solids based on band theory.

[ 5 ]

6.
a)
Explain Heisenberg 
uncertainty principle.



[ 3 ] 


b)
Discuss the basic experimental arrangement of Davisson and Germer 
which led to formulation of wave concept of matter. 


[ 7 ]
7.
a)
Explain the De-Broglie concept of matter waves.


[ 3 ]


b)
Apply schrodinger wave equation for one-dimensional potential box and 
obtain energy Eigen values.





[ 7 ]

8.
a)
State and explain Bloch's theorem.




[ 3 ]


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







[ 7 ]
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