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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions : multiple type or dash fill up type : (2 x 10) 

 a) What do you understand by the term “macromolecule”. Name some 
macromolecules apart from synthetic polymers. 

 

 b) State why prediction of properties of polymers are important?  
 c) Give some examples of homo and hetero-chain polymers.  
 d) Is polyethylene a polar or a nonpolar polymer? What kind of intermolecular 

forces are present in polyethylene? 
 

 e) What do you understand by a “polymer chain-backbone”. Provide examples.  
 f) What is the difference between a “polymer” and an “oligomer”?  
 g) What is the difference between “mono-disperse” and “poly-disperse” in 

polymers? 
 

 h) Define glass transition temperature. Is it possible to measure glass transition 
temperature of crystalline polymers? 

 

 i) Comment on polymer toxicity.  
 j) Comment on water repellency in polymers.  
    

Q2  Answer the following questions: Short answer type : (2 x 10) 
 a) Define optical properties. List some optical properties in polymers.  
 b) State the differences between rubbers and plastics.  
 c) Define loss factor and dielectric constant in polymers.  
 d) Comment on the solubility characteristics of crystalline polymers and 

amorphous polymers. 
 

 e) Comment on chemical resistance of polyolefins.  
 f) Can you predict the compatibility between two polymers? If yes how?  
 g) Are crystalline polymers better than amorphous polymers with regards to 

acting as “gas barriers”? If yes why? 
 

 h) What is stress-cracking resistance and how does it depend on polymer 
structure? 

 

 i) Name and draw the structure of some halogenated polymers.  
 j) Is it possible to alter mechanical properties of polymers? If yes how?  
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  Part – B (Answer any four questions)  
Q3 a) State the differences between linear, branched, cross linked and network 

polymers. Take the help of diagrams/schematics wherever required. 
(10) 

 b) Can polystyrene be called a “vinyl polymer”? How are the structures of 
polystyrene, polyethylene, polypropylene and polyvinyl chloride different from 
each other? 

(5) 

    
Q4 a) What is cohesive energy density? Is there any relationship of cohesive energy 

density with the solubility parameter of polymers? If yes write down the same 
with expression. What is the importance of solubility parameters in polymers? 

(10) 

 b) What is the difference between a homo and a copolymer? Although HDPE 
and i-PP (isotactic polypropylene) are semi-crystalline plastics, the copolymer 
of ethylene and propylene can be an amorphous elastomer; why? 

(5) 

    
Q5 a) What are stress-strain plots/diagrams and from what kind of test or tests can 

you get such type of plots? Draw stress-strain plots for a rubber, a brittle 
plastic and a crystalline polymer. 

(10) 

 b) What do you understand by “block copolymer” give some examples with 
diagrams for each. 

(5) 

    
Q6 a) Why are some polymers transparent, some translucent and some opaque? 

Describe optical behavior of polymeric materials with proper diagrams. 
(10) 

 b) What are the different types of intermolecular forces in polymers? (5) 
    

Q7 a) What is flame retardancy? What makes some polymers more flame retardant 
than others? How can you increase flame retardancy in polymers? 

(10) 

 b) What is hydrogen bonding? How is it different from van der Walls forces of 
attraction? Give a few examples of molecules where hydrogen bonding is 
present. 

(5) 

    
Q8 a) Why are polymers like high density polyethylene (HDPE) non-conducting? Are 

there examples of conducting polymers? Is it possible to increase the 
electrical conductivity of polymers? If yes how? 

(10) 

 b) Define melting point in polymers. Is melting point present in both amorphous 
and crystalline polymers? Provide justification for your answer. 

(5) 

    
Q9 a) What is crystallinity and crystallisability? Can polymers be 100% crystalline? 

Justify your answer. Give some examples of amorphous and crystalline 
polymers (if they exist). 

(10) 

 b) What is heat capacity? Comment on heat capacity in polymers. What is the 
effect of replacing hydrogen atoms with heavier atoms like fluorine and 
chlorine on the heat capacity in polymers? 

(5) 
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