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1. (a) Classiry the following as random, atternating, btock and graft polymers.

cl ct
(I) CH? CH CH: C CH,, CH, cH cH,.c

ct cr ct ct

(ii) 
-cH,qHcH,cH-cHcHrcH,cHcH,cH--

Ph Ph Ph

c
cH,c
ccH,t_
Ph

(iiD -cHrcHcH,
Ph

NQN
H(CH,CH)"

CHCH,CH -
Ph Ph

(lq --cHrcHcHr?HcH:,?rrcHrgH,
OAc OAc Cl Ct

20marks

(b) ldentifythe repeat units that could be obtained by the tollowing polvmerjzation reactions
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(iii)

HzN_ NHr+o

(c)Give the structures ofeach ofthe following categod€s of polymers.

{i) Polyester

(iii) PolymethylmethacryJate
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20 marks

(d) write down the general reaction scheme for the addition polymerization reactionjndicate how thisvarjes with variousclassesofaaUition potvln"rizaiion,"".tilns.

30 rna

2. (a) Definetheterm,extendofpolymerizationp,andhencederivetheCarothersequations,

{ii) Polyamide

liv) Polytetrafluoroethylene

where X, isthe numberaverage degree ol poiyn e ri;atio n
t=-_1" (t* p)'

35 marks

{b) Calculate the nsmber average degree of polymerization, t, of;n eq!imolar mixture of

hexamethylene diamine and adipic acid for the extents of reaction p, 0.5, 0.90, 0.99, 0.999,

and 0.9999.



(c) Following equation is the modified Carothers equation

functionalgroups are not used.

applicable if equol A8S
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wheie r is the ratio of the number of motec(l+r-2rp)

two types of reactants.

5uppose there is 5 percent rnore diamine molecuies than diol molec!les present in ihe

polymerization process

{i) Calcu,ate the value '/

(ii) CaJculate theX, foranextentofreaction,p,ofO.gggusingthelatterequation.

(iii) What conclusion that you can draw from this value?
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