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3rd Semester Regular Examination 2016-17 

PHYSICS OF MATERIALS 

BRANCH(S): METTA, MME (Honours) 

Time: 3 Hours 

Max Marks: 100 

Q.CODE: Y792 

Answer Part-A which is compulsory and any four from Part-B. 

The figures in the right hand margin indicate marks. 

  

Part – A (Answer all the questions) 

Q1  Answer the following questions:  (2 x 10) 
 a) Atomic packing fraction for bcc crystal is _____ and fcccrystals have 

_____ atoms per unit cell. 

 

 b) In Miller-Bravais system,in a hexagonal crystal,a plane intercepts a1 and 
a2 and z axes at 1,1 and 1/2 unit respectively; the indices of the plane are 

_____. 

 

 c) The  magnetic  moments  of  an electron  are  due  to  _____  motion  and 

_____. 

 

 d) The energy level of an electron moving in free space is _____ and that of 

an electron moving inside potential well/box is ______. 

 

 e) The  conduction  and valence bands  in metals  _____  but  are 

marginallyseparated in _____. 

 

 f) With increasing temperature  conductivity  of metals _____and 

conductivity of 

Semiconductor _____. 

 

 g) In  semiconductors  doping  with  phosphorous introduces  energy  level 

closer to 

  _____  band  and  doping  with  boron  introduces  energy  level  closer  to 

_____ band.  

 

 h) Sign of charge carriers can be determined by _____ _____.  

 i) Coherent light waves have same _____ and are in same _____.  

 j) Barium  titanate  is  _____  electric  material  and  the  crystals have  lower 
_____. 

 

    

Q2  Answer the following questions:  (2 x 10) 
 a) In  accordance  with  quantum  theory  of  free  electron  write  down  the 

values  of  three  quantum  numbers  for  lowest  energy  level  and  find  the 

degeneracy forthe second- lowest energy level. 
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 b) The length of unit cell of Cu is 3.61 Angstrom. Calculate the interplanar 
spacing for {111} planes. 

 

 c) With adequate labelling plot dielectric constant versus frequency.  

 d) For a glass of refractive index 1.5; calculate dielectric constant assuming 

relative magnetic permeability to be approximately 1. 

 

 e) How many triad axes are there for a cube? Draw all the triad axes for a 

cube. 

 

 f) Name one ferroelectric material and one metallic superconductor.  

 g) With appropriate labelling and same set of axes draw hysteresis loops for 
soft and hard magnetic material. 

 

 h) Calculate  the  momentum  of  an electron having  wavelength  1000 nano 
meter. 

h=6.626x10-34m2 kg /s. 

 

 i) Plot  the  density  of  states  versus energy  curves  separately  according  to 

free electron theory and zone theory. 

 

 j) Define Fermi Level.  

    

  Part – B (Answer any four questions)  

Q3 a) Prove that only 1,2,3,4 and six-fold rotational axes are possibilities in a 

lattice. 
(10) 

 b) Write a short note on metallic bonding. (5) 

    

Q4 a) With adequate diagrams describe screw axes and glide planes. (10) 

 b) Define zone axis. (5) 

    

Q5 a) Briefly describe order-disorder transformation. (10) 

 b) Write a short note on antiphase domain. (5) 

    

Q6 a) From Bragg law derive the equation for reflection of electrons moving in 
periodic potential field in crystal. 

(10) 

 b) With  adequate  labelling  draw  first  and  second  Brillouin  zones  for  two 
dimensional simple square lattice. 

(5) 

    

Q7 a) With adequate diagrams briefly describe generation of laser. (10) 

 b)  Describe briefly by band theory absorption and emission of light in pure 
non-metal. 

(5) 

    

Q8 a) Explain conduction in n type semiconductor with adequate diagrams. (10) 

 b) For  an intrinsic  semiconductor  the  electrical  conductivity  is  4  X  10
-

4/(ohm-m) electron hole mobilities are 0.14 and 0.048 m2/V s. Calculate 

electron and hole concentrations. 
Charge of electron=1.6x10-19 coulomb. 

(5) 

    

Q9 a) Describe BCS theory of superconductor. (10) 

 b) Explain magnetism in Fe3O4 (5) 
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