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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) Define space lattice and write the numbers of bravais lattice and crystal systems 

present. 
 

 b) Draw a graph between free energy of nucleus as a function of its radius for 
homogeneous and heterogeneous nucleation in one diagram, where the contact angle 
is 90degree for heterogeneous nucleation.  

 

 c) Write about schottky defect?  
 d) Draw (1 2 0) and (0 23) in a cubic lattice.  
 e) Draw [1  2  1] and [1  2	3] in a cubic lattice.  
 f) Define burgers vector and what is perfect dislocation?  
 g) What is twist boundary?  
 h) Calculate the length of burgers vector in copper (FCC) with lattice parameter 3.6151 

Angstrom. 
 

 i) Why at the same temperature of 727 0C gamma-iron can dissolve carbon up to 0.77 wt 
% , where as alpha-iron is able to dissolve up to 0.025 wt %? 

 

 j) Draw the cooling curve for iron and what is curie temperature?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Prove that the following reaction is vectorically correct and determine wheather the 

dissociation reaction is feasible or not? 
푎
2

[1	0	1] →
푎
6

[2	11] +
푎
6

[1	1	2] 

 

 b) Derive Flick’s first law of diffusion.  
 c) Write short note on coring.  
 d) Differentiates between edge dislocation and screw dislocation.  
 e) What are intermetallic compound, valency compound and electron compound?  
 f) Describe the dendritic growth in pure metals and alloys.  
 g) Briefly describe the crystal structure of silica.  
 h) Describe the eutectic system with example.  
 i) Lead- tin alloys are used for making solders. It has been seen practically that the 

solder alloy should have at least 85 percentage of the eutectic mixture in the 
microstructure. Find out the composition limits of alloy for soldering. [At eutectic 
temperature 183 0C, Pb with 19%Sn dissolved in it, Sn with 2.5%Pb dissolved in it and 
liquid with 61.9%Sn are in equilibrium]  

 

 j) Calculate the ideal c/a ratio for HCP crystal structure.  
 k) Write short note on stacking fault.  
 l) Which one is more close packed between BCC and FCC and why?  
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Part-III 
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Briefly describe about the tetrahedral and octahedral voids. (16) 
    

Q4  Neatly draw the iron-cementite phase diagram and write the phases and all the 
invariant reactions present in it. If a slowly cooled plain carbon steel shows pro-
eutectoid ferrite to be ten percent by weight of the microstructure, then what is the 
carbon percentage in the steel? 

(16) 

    
Q5  Briefly discuss the different types of bonding in solid. (16) 

    
Q6  Derive the critical radius of nucleus and nucleation barrier for homogeneous and 

heterogeneous nucleation. 
(16) 
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