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17MPHC04 Solid State Physics

                                                         Part A                                           10 x 1 = 10
                                             Choose the Correct Answer	
             
1.  Which of the following metal crystallizes in fcc structure?			           
       a)    Al                    b)   Zn                       c)  Na                      d)   CsCl

          2. The co-ordination number in simple cubic crystal structure is 	                      
       a)   12                    b)   6                         c)  2                         d)   1

          3. Pure alkali halide crystals are transparent in the _______ region of the spectrum.                           
                                                                                                                                             
       a)   UV                   b)  Visible                  c)   IR                      d)   Microwave 

4.  Which one of the following is a surface defect?			                      
       a)   Schottky          b)  Frankel                 c)  Tilt boundary      d)  Electronic defect

  5. The first Brillouin zone of the bcc lattice is 					           
      a)    Cube                                                  b)   Octahedron          
      c)    Rhombic decahedron                        d)    Truncated octahedron

          6. The Bragg’s condition can be represented as				                      
       a)   ΔG=K              b)   2K2= G.K             c)    2K.G=G2              d)      2G2= K.G

          7. In normal processes of collisions					                      
       a)   G=0                 b)   K=0                      c)    G≠0                 d)    K≠0

   8. Debye T3 law holds good for the solids when they are at 	                                 
       a)   Very high         b)   High                     c)   Medium            d)   Low temperature.

   9. Insoluble impurities from solution during crystallization are removed by               
       a)   Drying              b)  Filteration             c)   Heating             d)  Cooling 

 10. The precursor of crystal growth and of the overall crystallization process is         
       a)   Solute              b)    Solvent               c)   Nucleation         d)   Saturation 















       Part B		                    5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two page

11.a.  Explain about diamond cubic structure.				      
(or)
11.b.  List down the properties of reciprocal lattice.	
			      
12. a. Differentiate between screw and edge dislocation.			      
(or)
12.b.  Explain the slip and plastic deformation with neat diagram.		      

13.a.  State and prove Bragg’s law.					                 
(or)
13.b.  Write a note on Brillouin zone.						      

14.a.  Write short notes on phonon momentum.				      
(or)
14.b.  Discuss about the density of states in three dimensions.		      
 
15.a.  Explain the importance of crystal growth.				      
(or)
15.b.  Write a note on energy of formation of a nucleus.			      
					

                                                   Part C                                        5 x 12 = 60
Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Derive the interplanar spacing for fcc and bcc lattice.		
(or)
16.b. Derive the reciprocal lattice to sc and fcc lattice.	
		       
17.a .Differentiate between Schottky and Frankel defects.		                  
(or)
17.b. What are colour centers? Discuss the method of producing the colour center 
     by particle irradiation?	
		        				       
18.a. Obtain the structure factor for bcc lattice.				       
(or)
18.b. What is atomic form factor? Discuss.		
		                  
19.a. Arrive at the dispersion relation for the vibration of mono atomic lattices.   
                                                            (or)
19.b. Define coefficient of thermal conductivity. Derive the expression for the same.  
                                                                                                                           
20.a. Describe the classical theory of nucleation.				
(or)
20.b. Discuss the various crystal growth techniques.			       
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