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Answer Question No.1 and 2 which are compulsory and any four from the 
rest. 

The figures in the right hand margin indicate marks. 
Assume suitable notations and any missing data wherever necessary. 

Answer all parts of a question at a place. 
 
1.  Answer the following questions : (2x10) 
 (a) Lactic acid is: 

a) Bifunctional 
b) Trifunctional 
c) Tetrafunctional 
d) None of these 

 

 (b) Benzoyl peroxide is a/an: 
a) Cleansing agent 
b) Chain transfer agent 
c) Inhibitor 
d) Free-radical initiator 

 

 (c) Benzothiazine is a/an: 
a) Cleansing agent 
b) Chain transfer agent 
c) Inhibitor 
d) Free-radical initiator 

 

 (d) In which polymerization, the movement of the electron pair is in the 
direction of chain growth ? 

a) Cationic 
b) Anionic 
c) Coordination 
d) Ring-opening 

 

 (e) Which polymerization technique yields a polymer having a very 
narrow MWD ? 

a) Ring-opening polymerization 
b) Atom transfer radical polymerization 
c) Group transfer polymerization 
d) Reversible addition fragmentation termination 

 

 (f) In actual practice, the fraction of free-radicals produced that is 
effective in initiating the chain growth is: 

a) 0.4 to 0.6 
b) 0.4 to 1.0 
c) 0.6 to 0.8 
d) 0.6 to 1.0 
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 (g) For which conditions of monomer reactivity ratios, a purely 
alternating copolymer is formed ? 

a) r1 = 1, r2 = 0 
b) r1 = 0, r2 = 1 
c) r1 = 1, r2 = 1 
d) r1 = 0, r2 = 0 

 

 (h) 0.7 g of a polymer sample has consumed 6 ml of 0.2 N alcoholic 
KOH solution. Assuming a functionality of 2, find the number-average 
molecular weight of the polymer sample. 

a) 116.686 x 100 
b) 116.686 x 101 
c) 116.686 x 102 
d) 116.686 x 103 

 

 (i) During the measurement of viscosity-average molecular weight, the 
absolute viscosity is proportional to: 

a) r2 
b) r4 
c) r6 
d) r8 

 

 (j) Light-scattering technique measures the molecular weight of 
polymers in the range of: 

a) 102 to 105 
b) 103 to 106 
c) 104 to 107 
d) 105 to 108 

 

    
2.  Answer the following questions : (2x10) 
 (a) On what factors, the rate of decomposition of initiators depend upon?  
 (b) Why the free-radical chain polymerization is an exothermic process ?  
 (c) Why the coordination polymerization is also known as insertion 

polymerization ? 
 

 (d) What do you understand by Cage effect ?  
 (e) Mention the Mayo-Lewis equation and its importance.  
 (f) What is the effect of polymerization types on composition of 

copolymer formed from the same monomer pair ? 
 

 (g) What is the practical significance of polymer molecular weight ?  
 (h) What are the disadvantages of solution polymerization technique ?  
 (i) What do you understand by colligative properties ?  
 (j) Mention the principle of gelpermeation chromatography.  
    

3. (a) Discuss in detail with suitable examples, the chain polymerization 
steps (initiation, propagation, and termination) which are brought 
about by free-radical mechanism. Also discuss about inhibitors. 

(7+3) 

 (b) Discuss the mechanism of ring-opening polymerization with suitable 
examples. 

(5) 

    
4. (a) Differentiate between bulk and solution polymerization techniques. (5) 

 (b) Using the concept of micelles, critically explain the emulsion 
polymerization technique. 

(8) 

 (c) Why a very high molecular weight polymer product is obtained by 
emulsion polymerization technique ? 
 

(2) 
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5. (a) Based on a freely jointed chain model, discuss about the size of 
polymer molecules. 

(5) 

 (b) For free-radical chain polymerization, derive and prove that the rate 
of polymer formation is proportional to the first power of the monomer 
concentration and also to the square-root of the initiator 
concentration. 

(10) 

    
6. (a) For various values of monomer reactivity ratios, discuss the 

copolymerization behavior. 
(6) 

 (b) Discuss the Q-e scheme of Alfrey and Price. (4) 
 (c) Briefly discuss the ionic copolymerization. (5) 
    

7. (a) With a neat diagram, discuss the principle, construction, and 
operation of a membrane osmometerfor the determination of 
number-average molecular weight. 

(10) 

 (b) Discuss the importance of polydispersity and molecular weight 
distribution in polymers. 

(5) 

    
8. (a) Viscosity data for PMA in benzene solution at 300C are given in the 

following table. If flow time for benzene (t0) at 300C is 220 sec, 
graphically find out the value of []. 
Conc, C (g/dl) Flow time, t (sec) 
0.27 462 
0.19 380 
0.15 340 
0.12 315 
0.10 300 

 

(10) 

 (b) Mention the principle of light-scattering method for the measurement 
of weight-average molecular weight. 

(5) 

    
9.  Write short notes on :  
 (a) Ziegler-Natta catalyst (5) 
 (b) Group transfer polymerization (5) 
 (c) Kinetics of anionic polymerization (5) 
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