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Part - A 

Max.Marks:20
Answer all QUESTIONS

1. Explain the significance of Miller indices.

2. Distinguish between edge dislocation and screw dislocation.

3. Define Fermi energy and Fermi-level.

4. What is Heisenberg’s uncertainty principle?

5. Define relaxation time and collision time 

6. Write any four applications for semiconducting materials

7. Write any two differences between Crystal structure and Amorphous.

8. What are matter waves? Write any two properties?

9. Write any four drawbacks of classical free electron theory.

10. Define effective Mass of an electron. 

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. (a) Sketch the following plane of a cubic unit cell (001), (110) and (101).    
   

(3M)

   
(b) Describe the seven crystal systems with neat Diagrams.                                        
(7M)

2. (a) Explain Schottky and Frankel defects with the help of suitable figures.                 
(4M)

           (b) Derive Bragg’s Law of X-Ray diffraction.                                                              
(6M)

3. (a) Distinguish between the Maxwell – Boltzman, Bose – Einstein and Fermi – Dirac          

     Statistical Distributions.                                                                                            
(6M)

           (b) Write the Difference between micro canonical and grand canonical ensemble.      
(4M)

4. (a) Derive time independent Schrodinger’s wave equation for a free particle.             
(6M)

           (b) Calculate the de Broglie wave length of an electron which has been accelerated 

                  from rest on application of potential of 400 volts.                                                   
(4M)

5. (a) Explain Fermi-Dirac distribution for electrons in a metal. Discuss its variation with

                 temperature.                                                                                                              
(6M) 

           (b)The mean free collision time of copper at 300k is equal to 2x10-14 sec. Determine 
                  its electrical conductivity. The number of conduction electrons is 8.5x1028m3.    
(4M)

6. (a) Distinguish between Conductors, Semiconductors and Insulators.                         
(6M)

           (b) State and explain the Bloch theorem.                         


  
   
(4M)

7. (a) Define unit cell, space Lattice and packing factor.         



 
(3M)

           (b) Explain the principle, procedure and advantages of powder method of X- Ray Diffraction.      





                                                  





(7M)

8. (a) Explain the dual nature of Light. Describe G.P. Thomsons experiment to verify the   

     dual nature of matter.   









(7M)

           (b) Write the differences between Quantum free electron theory and classical free   

                  electron theory.  


--00--00--





(3M)
Note: a)  No additional answer sheets will be provided.


          b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.


          c)  Assume any missing data.
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