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Q1  Answer the following questions:  (2 x 10) 

 a) Give two mechanical properties of semiconductor material.  
 b) What is Single crystal?  
 c) Show the plastic deformation region from strain and stress graph  
 d) Draw the cooling curves with proper labeling of an alloy  
 e) Why are metals not brittle in nature?  
 f) What is hardness?  
 g) Give two common applications of ferroelectric material.  
 h) What are different types of corrosion.  
 i) Why ceramics are brittle in nature?  
 j) What is fiber reinforced composite?  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Discuss about the HCP stacking sequence.  
 b) Calculate the linear density of atoms in atoms/nm unit along [111] direction in 

BCC Fe (r = 0.124 nm) and FCC Cu (r = 0.128 nm) 
 

 c) Why Interstitial diffusion is faster than Substitutional diffusion.  
 d) Differentiate between Crystalline and amorphous material  
 e) Why polymers have low melting point compared to metals?  
 f) Define pearlite.  
 g) Differentiate between Metallic bond and Ionic bond.  
 h) Define ASTM grain size.  
 i) Calculate the effective number of atoms present in HCP?  
 j) Differentiate between Ring diffusion and Pipe diffusion  
    

Q3 a) In an Aluminium crystal, the number of vacancies triples itself, on increasing the 
room temperature by 12.5oC. Calculate the enthalpy of formation of vacancies in 
Aluminium. R=8.314 J/mol/K. Assume initial room temperature = 27oC. 

(10) 

 b) In a cylindrical crystal of radius 10 mm, calculate the ratio of cross-sectional area 
available for diffusion through the surface layers to the area available for mass 
transport through the cylinder. Assume the effective thickness of the surface to be 
3 Ao 

(5) 

    
Q4 a) Discuss in brief about different strengthening mechanisms. (10) 

 b) Two metals A and B have same crystal structure; regarding formation of their 
solid solution which factors are to be looked in- discuss such three factors in brief. 

(5) 

    
Q5 a) If the interfacial energy increases by 20%, the homogeneous nucleation barrier 

for a spherical particle increases by what %, calculate. 
(10) 

 b) Draw complete schematic Fe-Fe3C phase diagram with proper labeling of all 
phase fields, temperatures, compositions. 
 
 
 
 

(5) 
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Q6 a) Discuss two ways by which we can get fine grained structure during solidification. (10) 

 b) What do you understand by Intermediate phase? Describe in brief. (5) 
    

Q7 a) Derive the value of critical nucleus size and nucleation barrier in terms of surface 
energy, melting point, enthalpy of fusion and undercooling considering spherical 
homogeneous nucleation form a liquid melt. 

(10) 

 b) Why Fe-Fe3C diagram is known as metastable phase diagram? Define Mild steel 
and its possible microstructure at room temperature. 

(5) 

    
Q8 a) Compute the mass fraction of eutectoid, proeutectoid and total cementite; 

pearlite; ferrite at room temperature in a slowly cooled plain carbon steel having 
1.0 wt.%C. 

(10) 

 b) Write short answer on Lever rule (5) 
    

Q9 a) Write short answer on Defects in Materials (10) 
 b) Write a short note on Composite materials. (5) 
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