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SECTION A 

QUESTION ONE 

(a). Give one repeating units of the following polymers: 

i. Polystyrene 

ii. Polymethylmethacrylate 

ii i. Polytetrafluoroethylene 

iv. Nylon 6. 

v . Nylon 6.6 [5 MARKS] 

(b) Quiana is polymer that has a silk-like feel while polyacrylonitrile is a fabric which 

is stronger than wool. The structure of quiana is shown in fig 1. 

Fig 1. 
. 

qu1ana 

(i) Name the type of linkage that is present in quiana and draw two monomers of 

quina. [3 MARKS] 

(ii) Describe the polymerisation that produces quiana. [1 MARK] 

(ii1) Draw two repeat units of polyacrylonitrile given that the structure of acrylonitrile 

is CH2=CH-CN. [2 MARKS] 

(c) Calculate the average number molecular weight (Mn) and average weight 

molecular weight (Mw) of a mixture of five molecules each having the following 

molecular weights : 

• 1,25 X 106 I. 

• • 

1,35 X 106 II. 

.. . 
1 ,50 X 106 Ill. 

• 

1,75 X 106 IV. 

V. 2,00x1 06 [9 MARKS] 
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QUESTION TWO 

(a) Fig 2.0 shows the formula of synthetic polymer X 

Fig 2.0 

i. Draw the structures of the monomers that react to form X. [2] 

ii. Name the polymerisation that resu lts in the formation of X. [1] 

iii. With aid of a chemical equation explain why fabric made of X is weakened 

when placed in aqueous sodium hydroxide. [3] 

(b) What is the degree of polymerisation of each of the following? 

1. PE with molecular weight 16494 [2 MARKS] 

2. PVC with molecular weight 23437 [2 MARKS] 

3. PMA with molecular weight 6033 [2 MARKS] 

4. PS with molecular weight 6030 [2 MARKS] 

(c) Given the following pairs: 

Compound Q e 

Acrylon itrile 0106 1120 

Butadiene 2139 -1 05 I 

(i) Calculate r1 I r2 and state the type of polymer that wil l be produced. [6 MARKS] 
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SECTION 8: 

QUESTION THREE 

(a) The displayed formula of acrotein is shown in Fig 3.0 

Fig 3.0 

(i) Draw two repeat units of a polymer produced when acrotein polymerises. [2 

MARKS] 

(ii) Explain why acrotein undergoes the type of polymerisation described in 

[1MARKS] 

(iii) State the differences between thermoplastic polymer and thermosetting 

polymer. [6 MARKS] 

(b) Write chemical equations for the following reactions in benzoyl peroxide initiated 

polymerisation of ethene. 

i. Initiation [3 MARKS] 

ii. Propagation [3 MARKS] 

ii i. Termination [3 MARKS] 

(c) Suggest explanations for the following observations: 

1. Hexanedioic acid and 1 ,6-diaminohexane are formed when sulphuric acid is 

added to a fabric made of nylon-66. [2 MARKS] 

2. Terylene is a better absorber than nylon-66. [2 MARKS] 
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QUESTION FOUR 

(a) Describe the factors affecting dissolution of polymer. [5 MARKS] 

(b Discuss the synthesis of following monomers: 

i. Styrene 

ii. Vinyl chloride 

iii. Vinyl acetate 

iv. Tetrafluoroethene. [8 MARKS] 

(ii) Describe the art of latex tapping . [2 MARKS] 

(b) Describe emulsion polymerisation. [5 MARKS] 

QUESTION 5 

(a) Given the following information, calculate the solubility parameter of Poly(vinyl 

acetate). Density of Poly(vinyl acetate) is 0,932g/cm3 

GROUP SMALL/HOY FACTOR(J-M3)1t2 

-CH3 303 

-CH2 
I 

269 
-
>C< 65 

-COO- 668 

>CH< 176 

>C=O 538 

-0- 235 

-CHO- 599 

[10] 

(b) How Tencel fibre is produced from wood pulp? [4 MARKS] 

(c) Draw the structures of : 

i. Nomex polymide 

ii. Kelvar polymide 

State one of each polymide. [6 MARKS] 
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QUESTION 6 

(a) Describe the production natural rubber. [14 MARKS] 

(b) Describe the following processes: 

i. Limited swelling 

ii. Incomplete swelling 

iii. Negative swelling [6 MARKS] 

END OF QUESTION PAPER 


