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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.
What are Miller indices?  Explain.
2.
Explain Nacl crystal structure with a neat diagram.

3.
Comment on Burger's vector.

4.
Discuss any two applications of X-rays in materials science.

5.
What is phase space?  Explain.

6.
Explain relaxation time.

7.
Discuss Heisenberg uncertainty principle.

8.
What is the physical significance of wave function.

9.
Monochromatic X-rays of (=1.514 A.U are incident on a crystal face having an 
interplanar spacing of 1.59 A.U. Find the highest order for which Bragg's reflection 
maximum can be seen.

10.
Distinguish between metals, insulators and semi conductors.

Part – B  
Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1.
Describe the Bravais lattices of crystal with suitable diagrams and required 
parameters.
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2.
Describe powder method of X-ray diffraction and explain how it is used in the determination of crystal structure.
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3.
a)
Distinguish between classical statistical mechanics and Quantum 
statistical mechanics.
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b)
Obtain an expression for Fermi-Dirac distribution law.


[ 7 ]

4.
a)
Explain classical free electron theory of metals.
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b)
Obtain expressions for electrical conductivity of metals on basis of Drude - 
Lorentz theory.
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5.
a)
Explain physical significance of wave function (().
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b)
Apply Schrodinger wave equation to one dimensional potential box and 
hence obtain energy Eigen values.
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6.
a)
Explain de-Broglie hypothesis.
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b)
Describe G.P. Thomson experiment to support de - Broglie theory of 
matter waves.
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7.
a)
Explain Bloch's theorem .
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b)
Discuss Kronig - Penney model for the energy band structure of solids.  
Explain E v/s K relation from it.





[ 7 ]

8.
 a)
What are point defects?  Explain.
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b)
Obtain the expression for concentration of Schottky defects in an Alkali 
halide crystal.
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