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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Draw a graph of total free energy of a nucleus as a function of its radius at 

different temperatures. (Tm (Melting point)>T1>T2>T3) 
 

 b) What is substitutional and interstial solid solution?  
 c) What is the length of the burgers vector in the [1 1 2] direction in nickel (FCC)? 

(Given: aNi = 3.52 angstrom) 
 

 d) What is screw dislocation?  
 e) Write the symmetry of cubic and tetragonal crystal system?  
 f) Calculate the atomic packing fraction for FCC.  
 g) Draw (2  0 3̅ ) and (1 2̅ 3̅) in a cubic lattice.  

 h) Draw [ 2̅  1  1] and [1  0  3̅] in a cubic lattice.  

 i) Find out the size of critical nucleus for homogeneous nucleation if the tiny solid 
formed is a cube? 

 

 j) Write the steps to find out the miller indices of a plane with an example.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(6 x 8) 

  Analyze, Justify, Design, Formulate, Calculate, Develop, Illustrate, Explain, 
Distinguish, Differences & Similarities 

 

 a) What is space lattice? Write all the crystal systems and their lattice parameter 
relations. 

 

 b) Write the steps to find out the miller indices of a plane with an example.  
 c) Describe Hume Rothery’s rule for solid solution.  
 d) Find out the equilibrium concentration of vacancies in aluminum at -273 0C and 

27 0C. Given Ef = 68 X 103 Joule/Mole  
 

 e) Describe the different zones during the freezing of ingots.  
 f) Describe the dendritic growth in alloys?  
 g) Iron showed a slip band under optical microscope, which can resolve at least 

300 nano meter. How many minimum dislocations must have passed to create 
this step.(Given: BCC Iron, lattice parameter = a = 2.87 angstrom)  

 

 h) Briefly describe octahedral void.  
 i) What is stacking fault?  
 j) What do you mean by tilt boundary and twist boundary?  
  

 
 
 

 

                    

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


k) Calculate the atomic packing fraction for HCP crystal. 
 l) Briefly describe about vacancy.  
    
  Part-III 

 
 

  Only Long Answer Type Questions (Answer Any Two out of Four) (16 x 2) 
  Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, 

Contrast, etc. 
 

Q3  Briefly discuss the different types of bonding in solid.  
    

Q4  Neatly draw the iron-cementite phase diagram and write the phases and all the 
invariant reactions present in it. And also draw the Iron – carbon equilibrium 
diagram? 

 

    
Q5  Write short note on Thermo Plastics and AB type compound.  

    
Q6  What do you mean by solid solution and describe different types of solid 

solutions. 
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