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SECTION A: Answer two questions. [40] 

Question 1 

Explain clearly what is meant by each of the following types of organic reactions. 

a) electrophilic addition. [1 0] 
b) nucleophilic substitution . [1 0] 
Illustrate your answer by describing the mechanism of one example of each type of 
reaction. 

Question 2 

a) Explain what you understand by the term structural isomerism. [2] 

b) Draw the full structural formulae and give the IUPAC names of all the compounds 
of molecular formula CsH14· [1 0] 

c) Name the homologous series to which each of these compounds belong. 
(i) CH30H. (ii) CH3CHO. (iii) CH3COOH. (iv) CH3COCH3. [2x4] 

SECTION B: Answer any three questions. [60] 

Question 3 

a) Draw the full structural formula of each of the organic products, D, E, F, G and H. 

(i) CH3CH2CH20H + cone H2S04 + Heat~ D: 
D + Br2 ~E. [4] 

(ii) CH3CH2CH20H + Na2Cr207 + dil. H2S04 and distil ~ F: 
F + Na2Cr207 + dil. H2S04 and reflux ~G. [4] 

(iii) CH3C02H + PCI5 + Heat~ H. [2] 

b) Three compounds of molecular formula C4H9Br are described below. 
Identify each of the compounds A , 8 and C. 
(i) A reacts with aqueous sodium hydroxide to give a compound, C4H100 which on 
oxidation gives a compound , C4HaO. On warming C4HsO with iodine and aqueous 
sodium hydroxide a yellow precipitate is produced. [4] 
(ii) B reacts with aqueous sodium hydroxide to give a compound that does not react 

with aqueous potassium manganite (VII) . [2] 
(iii) C reacts with concentrated sodium hydroxide in ethanol on boiling to give C4Hs. 
C4H8 undergoes oxidation under certain conditions to give methanol and a 
compound, C3H60. C3H60 gives a silver mirror on warming with Tollens' reagent. 
[4] 
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Question 4 

a) Describe and explain what would happen in each of the following experiments. 
Write balanced equations for any reactions that occur. 
(i) Benzene is gradually added to a cooled mixture of concentrated sulphuric acid 
and the product is then poured into water. [5] 
(ii) Methylbenzene is boiled under reflux with aqueous acidified potassium 
permanganate(VII). [5] 

b )(i) Compare and contrast the behaviours of butan-1-ol , butan-2-ol and 2-
methylpropan-2-ol with acidified aqueous potassium dichromate(VI). [6] 
(ii) Identify the alcohol above that exists as a pair of optical isomers. Explain your 
answer. [4] 

Question 5 

a)(i) Draw the structure of pentanone. [3] 
(ii) Draw the structure of an aldehyde that is isomeric with pentanone. [3] 

(iii) Show one reaction (reagents, conditions and products) that pentanone can 
undergo. [5] 

b )(i) Copy and complete the table below. 

Com ound 2,2-dimeth !butane 2-meth I entane hexane 
Molecular Formula 
Structural Formula 
[6] 

(ii) State with reason which compound in (i) above you expect to have the lowest 
boiling point. [3] 

Question 6 

a) Write equations for the following reactions: 
(i) the complete combustion of hexane. [3] 
(ii) the reaction of ethanoic acid with ethanol in the presence of a catalyst. [3] 

b) Write the structural formulae for: (i) 2.4.5-trimethylheptane (ii) 2-chloro-3-
methylhexane (iii) butanoic acid . [9] 

c) Heating butan-2-ol with excess concentrated sulphuric acid produces two isomeric 
alkene products A and B. (i) Write the structures for A and B. [4] 
(ii) State which will be the major product. [1] 
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