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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 cohesive energy density?  
 b) Draw a suitably labeled diagram to show the schematic representation of a 

polymer chain showing chain ends and chain segments. 
 

 c) Why are the viscosities of a low molecular weight solute solution different from 
a polymer solution when dissolved in respective (suitable) solvents? 

 

 d) What do you mean by non-solvent for a polymer? Give any other name for a 
polymer non solvent? 

 

 e) What are structural features based on which low molecular weight crystalline 
solids can be defined? 

 

 f) What are properties that can be measured using X-ray diffraction technique?  
 g) Draw and label (only) a suitable diagram to show the arrangement of polymer 

chains existing in both crystalline and amorphous regions. 
 

 h) Write down the relationship between polymer crystallinity and specific volume. 
Write down also the meaning of each term in the equation. 

 

 i) Write down the relationship between polymer crystallinity and density. Write 
down also the meaning of each term in the equation. 

 

 j) What are the forces of attraction that has to be overcome to make a solution 
of polymer in a suitable solvent? 

 

    
Q2 a) Explain amorphous solid in terms of segmental mobility and long range order (5) 

 b) Describe a way of dissolving the crystalline polymer in a suitable solvent? (5) 
    

Q3 a)  Describe the behavior of the polymer melt as it changes from viscous liquid to 

glassy and crystalline material 

(5) 

 b) State the differences between conformation and configuration. Explain with 

the help of suitable schematics. 

 

(5) 

Q4 a) List out the forces which hold the molecular coils and their segments together 

in polymer 

(5) 

 b) Explain the difference between nylon and polyethelene in terms of mechanical 
and thermal properties w.r.t the molecular structure. 

(5) 

    
Q5 a) Explain the crystallisation of random copolymers (5) 

 b) Why is the Tg value of a polymer important in determining the rubbery or 
plastic behaviour at 'use temperature'? 
 
 
 
 
 

(5) 
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Q6 a) How does a polymer chain exist in solution? (5) 

 b) Show with the help of suitable expressions the relationships between glass 
transition temperature and melting point for both symmetrical and 
unsymmetrical polymers. 

(5) 

    
Q7  Compare low molecular-weight solute & a polymer in terms of state of 

aggregation in solid phase w.r.t dissolution in a suitable solvent? 
(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Stereo-regular polymers.  

 b) What are the factors that influence polymer crystallisatbility.  

 c) Flory-Huggins theory of polymer solutions  

 d) Pseudo induction period in polymer dissolution process  
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