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Answer any three questions taking one from the each Group 
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GROUP-A 

(Units-1, 2, 3 & 4) 

1. (a) 'All polymers are macromo lecule but all macromo lecules are not polymer". 
Explain with example. 

(b) Write the IUPAC name for Polystyrene or Polyacrylonitrile. 
Polystyrene qI Polyacrylonitrile-4a 9aJ IUPAC arNfo CCI 

(c) What is degree of polymerization? Derive an expression for p (extent of 
reaction) for a system with a functionality f and show that when average 

degree of polymerization (D,) goes to infinity, p=2/f. 

(d) Depict a free radical mode of addition polymerization of isoprene. 

(e) Give examples of any two commonly used initiators in free radical 

polymerization. 

(f) On which factors extent of crystallization in a polymer depends? 
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2. (a) Briefly discuss the 'Emulsion Polymerization' techniques. What are the 

advantages and disadvantages of this techniques over other techniques? 

(b) Write down the structure of isotactic and syndiotactic polypropylene (PP). 
Which one is optically active and why? 

(c) Nylon polyamide polymers are crystalline, resistant to heat and solvents 
Explain in view of molecular forces. 

(d) Write down the structure of the following polymers: 

() Polypropylene 

(i) Styrene-acrylonitrile copolymer (SAN) 
DREH-farcatieie AE-fA (SAN) 

(ii) Polyvinyl chloride (PVC) 
afafoa 
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(iv) Teflon. 

(e) What is chain transfer agent? Give two examples. 

IRU (PVC) 

3. (a) Draw the 'Molecular Weight Distribution (MWD)' curve of polymers. What is 
its significance? 

GROUP-B 

(Units-5, 6, 7) 

(b) Discuss how to determine the mo lecular weight of a polymer by viscosity 
measurement. 

(c) Polypropylene (PP) is inherently less stable than high density polyethylene 
(HDPE) to heat, light and oxidative attack although it is more rigid, stiff and of 
higher mechanical properties than HDPE. Explain why. 
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(d) Calculate weight average molecular weight (M,) for a system containing 
equal number ofparticles with molecular weights 10,000 and 20,000. 

4. (a) A sample of a polymer contains 0.4 mole fraction of mo lecules of molar mass, 
M=1x10 and 0.6 mole fraction of molecules of molar mass, M =2x10. Calculate M, and M,, for the sample. 

(b) What is polydispersity index? Give an example where its value is 1. 
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(c) Explain the free volume theory in connection with the glass transition 
temperature of a polymer. Write down the WLF equation explaining the terms 
involved. 

(d) What is the "glass transition temperature" of a polymer? 

5. (a) What is solubility paraneter (6)? Styrene-butadiene copolymer (=16.5) is 
insoluble in pentane (8=14.5) and ethyl acetate (8 =18.5), but soluble in a 1:1 
mixture of the two. Explain. 

GROUP-C 

iTal AIfo (5) ?BeR-RGbrtti o"fGAK (8=16.5) A�DA (P =14.5) 

(b) Give the preparation, structure, properties and uses of any two of the following 
polymers. 

(Units-8 and 9) 

(ii) Nylon 6 

() High density polyethylene (HDPE) 

(üi) Polyvinyl chloride (PVC) 
fafs PIA0QS (PVC) 

(iv) PolymethyImethacrylate (PMMA). 
ofRTCARIPRAD (PMMA)I 
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6. (a) Determine the entropy change that takes place when mixing 10 g of toluene with 

10 g of a polystyrene sample with M, =100,000 g/mol. Assume the volume ofa 

monomer is approximately the same as a solvent molecule. 

Molar mass of toluene = 92 g/mol, mo lar mass of styrene 

R=8.314 J/(K mol). 
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ag fs46 fAE oGAI qA 10 g ban, 10 g fDRNAS (M, =100,000 g/mol) 

vg=92 g/mol, 1ÍKAA AIT 9 = 104 g/mol. R= 8.314 J/(K mol) 

(b) Give two examples of conducting polymer with structure. How does a 
conducting polymer conduct electricity? 

104 g/mol. 

sDME Tis conducting ftA baEAA ReI Conducting fata fot efye 

(c) What are polycarbonates? How can you prepare a polycarbonate using 
bisphenol-A with diphenylcarbonate? 

frotÁCAD ? fest bispheno l-A e diphenylcarbonate 214 A 
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