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 Part- I 
Q1 Only Short Answer Type Questions (Answer All-10)                                                  (02x10)) 

Suggested Words: How, Why, Determine, Derive, State, Write,  Create, etc 
a) Differentiate between materials science and materials engineering.  

b) What is Hall effect? How it can be useful for semiconductors?  

c) What is Bohr magneton? Mention the value of it.  
d) Sketch and label a hysteresis curve for ferromagnetic material.  
e) Differentiate between discriminating and non-discriminating parameters.  
f) How mechanical stress affects corrosion?  
g) What is inverse piezoelectricity? Provide an example of it.  
h) Mention the advantages of classical free electron theory.  
i) What are the chemicals present in rubber latex?  
j) What is degree of polymerization in polymers?  
  Part- II  

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

(06x08) 

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

a) Derive Clausius-Mossotti relation for solid having cubic symmetry.  

b) 
What do you mean by dielectric breakdown? Briefly discuss about any two 
mechanisms of dielectric breakdown. 

 

c) Discuss about the process of joining plastics by the use of a suitable solvent.  

d) Draw the structures of MgO, BaTiO3 and CaF2.  

e) 
Considering that lattice parameter of FeO.Fe2O3 is 0.839 nm and only Fe2+ 
contributes to magnetization, calculate the value of saturation magnetization (MS) 
for Fe3O4.                                                            

 

f) 

Estimate the shift of the electron cloud with respect to the nucleus in an Ar atom, 

when a field of 105 V.m-1 is applied. 

 

g) Distinguish between the following two plots for superconductors and comment on 
the behavior of the materials.   
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h) Differentiate between p-type and n-type semiconductors with suitable examples.  

i) Describe about concrete as composite. Why reinforcement is required in concrete?  

j) Briefly describe the technique by which plastic bottles can be manufactured.  

k) 
Find the critical current density at 2 K for a long wire of Indium which has a cross-
section of radius 6 mm. TC for Indium is 3.4 K and the critical magnetic field at 0 K 
is 29.3 milli Tesla. 

 

l) 
Distinguish between step index and graded index optical fibres. Draw the refractive 
index profiles of these two fibres. 

 

  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four) (02X16) 

Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, Contrast, etc 
 

Q3 i) Why carbon fibers are used as reinforcement in carbon fiber reinforced plastics? 
ii) Briefly describe filament winding process for preparation of fiber reinforced 
composites. 
iii) A composite of epoxy matrix and glass fiber was prepared in which the volume 
percent of fiber is 60%. If, Young’s modulus of elasticity (E) for fiber and matrix are 
70 GPa and 3 GPa, respectively, then calculate E for the composite under isostress 
and isostrain conditions, respectively.   

 

Q4 i) Provide a classification of engineering materials along with the general properties 
and few examples for each class. 
ii) Discuss about band theory of solids. 

 

Q5 i) Describe the process of vulcanization of rubber.  
ii) Discuss about corrosion by gaseous reduction. 
iii) Briefly discuss about different methods for corrosion prevention. 

 

Q6 i) Discuss about microscopic displacement of atoms and molecules in an external 
dc electric field. 
ii) Describe the operating principle of ruby laser. 
iii) Provide four applications of laser. 
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