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      Max. Marks: 70

 Note: No additional answer sheets will be provided.







 
Part - A 



       Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.

1. 
Is FCC lattice a primitive (or) not? Why? 

2. 
What is Burger's vector? 

3. 
What is phase space and ensemble? 

4. 
Distinguish between matter wave and electromagnetic wave. 

5. 
Define Fermi level and Fermi energy. 

6. 
What are Brillouin zones? 

7. 
Write the significance of the wave function. 

8. 
Write any four application of x-ray diffraction. 

9. 
Define the terms Mobility and Relaxation time. 

10. 
Write any four features of Kronig-Penny model.








Part – B



     Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.

1. (a) 
Define the terms Basis, Unit cell, Lattice parameters. 





[3M] 

    (b) 
Show that the packing fraction for FCC is closely packed of all the three cubic structures by 
solving packing fractions. 









[7M] 

2. (a) 
What are edge and screw dislocations? 







[4M] 

    (b) 
Derive an expression for the concentration frenkel defects in crystals. 


[6M] 

3. (a) 
Write the differences among micro. canonical & grand canonical ensembles. 

[7M] 

    (b) 
Write about Fermi Dirac statistics. 







[3M] 

4. (a) 
Show that the de Broglie wavelength associated with an electron accelerated by a Potential 

         
V is 
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    [3M+7M] 

    (b)  Prove that the energies for a particle moving in an infinite deep potential well are quantized. 
















5. (a) 
What are the postulates of quantum free electron theory of metals and obtain an expression for 
the conductivity of the metals basing on Somerfield theory. 




[6M] 

    (b) 
Write the draw backs of classical free electron theory. 





[4M] 

6. (a) 
Derive an expression for the effective mass of an electron in solids. 



[6M] 

    (b) 
Discuss the origin of energy bands in solids. 






[4M] 

7. (a) 
Write the powder method of x-ray diffraction. 






[6M] 

    (b) 
The Bragg's angle for first order reflection from (111) plane in FCC crystal is 19.20. For x-ray 

wavelength of 1.54A0 compute the cube edge of unit cell. 




[4M] 

8. (a) 
Derive Schrodinger Time Independent wave equation for a free particle. 


[6M] 

    (b) 
Find the relaxation time of conduction electron in a metal of resistivity 1.54 x 10-8 ohm-m, if the 
metal has 5.8 x 1028 conduction electrons / m3. 






[4M] 
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