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Part-A (Objective Type)

Max.Marks:20

Answer all QUESTIONS.
1. Derive an expression for de-Broglie wave length associated with matter waves.

2. Define relaxation time and mean free path.

3. What are the assumptions of classical free electron theory for metals?

4. What is the significance of wave function?

5. What are Brillouin Zones?
6. Define space lattice and unit cell.

7. What are Miller indices?

8. Mention four applications of X-ray diffraction.

9. Write short notes on point defects.

10. Describe canonical ensemble.

Part – B
Max. Marks: 50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1.
(a) 
Determine the wavelength associated with an electron having kinetic 
energy equal to 1MeV .






[3]

    
(b)
Derive Schroediger time independent wave equation.


[7]

2.
(a) 
Calculate the conductivity of pure Germanium at 300K from the following 
data.



ni= 1.7 X 1019/m3 ;  µe= 0.26m2V-1s-1;  µp= 0.19m2V-1s-1      

[3]

   
(b) 
Explain Fermi distribution function and discuss the effect of 
temperature.











[7]

3.
(a) 
State Bloch’s theorem.






[3]

  
(b) 
Describe the salient features of  Kronig- Penney model.

[7]

4.
(a) 
Give the classification of conductors, semi conductors and insulators 
according to band theory of solids.




[4]

    
(b) 
Derive an expression for the effective mass of an electron and give its 
significance.








[6]

5.
(a)  
Describe the concept of phase space. 




[3]

   
(b) 
Derive an expression for density of energy state using statistical 
approach.








[7]

6. 
(a) 
State and Derive Bragg’s law.





[7]

    
(b) 
Describe powder diffraction method to  determine lattice parameters for  
crystals.








[3]

7.
(a) 
Explain Burger’s vector.






[3]

    
(b)  
Derive an expression for the concentration of Schottky defects.
[7]

8. 
(a) 
Calculate the packing density of SC, BCC structures.


[4]

 
(b) 
Describe the seven systems of crystals with suitable diagrams.
[6]
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