	[image: C:\Users\SYS\Desktop\sign.jpg]


[image: ]


    Avinashilingam Institute for Home Science and Higher Education for Women
(Deemed to be University under Category ‘A’ by MHRD, Estd. u/s 3 of UGC Act 1956)
Re-accredited with ‘A+’ Grade by NAAC. Recognised by UGC Under Section 12B
Coimbatore - 641 043, Tamil Nadu, India

                                           Master’s Degree Examination – March 2021
Semester I

Class  : I M.Sc							                  Time: 3 hours                                                                                               Major : Physics				                                                    Max. Marks: 100

20MPHC04 Solid State Physics

                                                                     PART A                                       10 x 1 = 10       
	Choose the Correct Answer

1. Which of the following represents the state of highest symmetry?
a. quasicrystal
b. homogenous, isotropic gas with no long-range correlations
c. stiff linear molecules in solution that form a nematic
d. crystal with a discrete set of rotation, reflection, and translation invariants

2. What kind of (carbon valence orbital) hybridization takes place in diamond?
a. sp                          b. sp2                           c. sp3                         d. s

3. The Wigner-Seitz cell of the reciprocal lattice in momentum space is called as ………… 
          a. Lattice  point 	    				b. Brillouin zone  		
c. Primitive point 					d. Composite lattice

4. The coordination  number of NaCl  is 
          a. 6                           b. 4                             c. 8                   d. 12

5. X-rays and neutrons are scattered ______ by crystals.
          a. inelastically 	    b. elastically   		c. both a & b      d.  differently

6. X-rays of wavelength ______2d be diffracted from the crystal.
          a. greater than  	    b.  less than   		c. equal to  	      d.  not equal to

7. The average energy of every normal mode is proportional to …………..
a. Specific heat           b. Temperature             c. Frequency      d. Mass of the solid

8. The total energy of excitation is proportional to ……….
a. T                           b. T2                                           c. T3                           d. T4

9. The Si ingot is normally prepared by ……………. method
     a. floating zone          b. czochralski   		c. both a & b      d. slow evaporation

10. The perfectness of the crystal depends mostly on the ………………
 a. Temperature            				b. Pressure   		
 c. Presence of impurities   			d.  all the above






      Part B                                             (5 x 6=30)
                                                 Answer the following						 
Each answer should not exceed 400 words or two pages


11.a. Show that reciprocal lattice of BCC is FCC. 
(or)
11.b. Bring out the importance of Miller indices. 
         Draw (i) 100 (ii) 101 (iii) 110 and (iv) 111 planes in a cubic crystal

12.a. What is the difference between the Frenkel and Schottky defects? What is your opinion 
         regarding color Centers? Is it advantageous or disadvantageous factor for a material?
(or)
12.b. Explain Edge and Screw dislocation.

13.a. Write a note on Laue equations.
(or)
13.b. Arrive at the number of modes in the first zone in a one dimensional periodic lattice.

14.a. Explain lattice heat capacity through Einstein model.
(or)
14.b. Discuss the importance of Umklapp process in explaining the thermal conductivity in 
         non-metallic solids.

15.a. Explain the Czochralski technique of growing crystals.
(or)
15.b. Describe the classification of crystal growth methods.


[bookmark: _GoBack]         Part C                                      (5x12=60)
                                                            Answer the following					
                             Each answer should not exceed 800 words or four pages


16.a. Describe the fcc and hexagonal close packed structures. Prove that the close packing 
         of atoms in the hcp structure demands an axial ratio of c/a = √(8/3).
(or)
16.b. Describe NaCl with neat diagram. Derive Bragg’s and Laue Diffraction condition and
         prove that one can be derived from another.

17.a. Explain Ewald’s construction. What is the significance of Ewald’s sphere?
(or)
17.b. Obtain the concentration of point imperfections in a monoatomic crystalline solid.

18.a. How do you identify the crystal structure from the peak position of a X-ray diffraction?
(or)
18.b. Write a note on types of color centres with pictorial illustration. Comment on production 
         of color centers by X rays or particle irradiation.

19.a. Obtain the expression for  Debye model and obtain lattice heat capacity for low high and
moderate temperatures.
(or)
19.b. Write a note on Density of States.

20.a. Explain the homogeneous and heterogeneous nucleation.
(or)
20.b. Obtain the expression of Gibbs –Thomson equation for vapour solution.
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