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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: (2 x 10) 

 a) What is hardness? Is there any relation between hardness 
and tensile strength? 

 

 b) The transition temperature of mercury with an average 
atomic mass of 200.59 amu is 4.153K.Determine the 
transition temperature of one of its isotope .80Hg204 . 

 

 c) Write any four properties of nanomaterials.  
 d) Why do piezoelectric crystals having centre of inversion 

show no piezoelectricity? 
 

 e) What do you mean by Degree of polymerization?  
 f) What do you mean by the Fillers ?Give an example of 

organic filler 
 

 g) What do you mean by the Whiskers?  
 h) Define conducting polymer?  
 i) What is Flat glass  
 j) What do you mean by the Number average molecular 

weight 
 

    
Q2 a) What is fracture? Differentiate between ductility and brittle 

fracture.  
(6) 

 b) Explain briefly –basic principle of optical fiber. Describe its 
construction and give the dimension of various parts. Write 
the advantage of graded index optical fiber over step index.
  

(4) 

Q3 a) With necessary theory  and energy level diagrams explain 
the working of a Ruby laser 

(4) 

 b) Evaluate Fermi function for an energy 2KT above the Fermi 
energy 

(2) 

 c) Derive Expression for electrical and thermal conductivity by 
using classical free electron theory 

(4) 
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Q4 a) Explain the concept of BCS ground state. Explain how the 

electron-phonon interaction helps to produce cooper pair. 
(5) 

 b) Describe the Josephson effect underlying a SQUID.  
Discuss principle & applications  of a SQUID 

(5) 

Q5 a) Write the differences between piezoelectrics,pyroelectrics 

and ferroelectrics.  

   

(5) 

 (b) What is electronic polarisability? Derive expression for 
electronic polarisability using classical free electron theory.
  

(5) 

Q6 (a) Explain the origin of diamagnetism in materials. Obtain an 
expression foe diamagnetic susceptibility using the 
Langevins theory. What is the significance of negative 
susceptibility?  

(5) 

 (b) Explain how and why are the ferromagnetic domains are 
formed? Draw a typical B-H loop and describe the different 
magnetization process, which lead to the formation of a B-H 
loop. What are the advantages and  disadvantages of 
having  a B-H loop in a material 

(5) 

Q7 a) What is polymerization ?With help of suitable example 
,compare and contrast and process of addition 
polymerization and condensation polymerization 

(5) 

 b) What do you mean by Vulcanization of Rubber .How it is 
Different from ordinary Rubber. 

(5) 

Q8  Write short noted on any two (5 x 2) 
 a)  Bakelite with Structure  
 b) Thermal conductivity of ceramics  
 c) Laminated composite  
 d) Metal matrix composite  
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