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This paper consists of five questions. Answer question ONE (Compulsory) and any other TWO questions. 

Do not write on the question paper. 

 

Question ONE 

(a) Define the following terms:                                                                                                                (6 marks) 

i) Cracking   

ii) Isomerism 

iii) Octane number 

 

(b) Provide the correct structures for the following names                                  (4 marks) 

 (i)  1-bromo-2-methylhexan-2-ol 

            (ii) 2-methylbutanal 

(iii) 3-methylhexanoic acid 

(iv) Propyl pentanoate 
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(c) Provide the correct IUPAC names for the following structures                                             (4 marks) 

  
 

(d) i) Write down the chain initiation, propagation and termination for the following reaction:               (6 marks) 

           
 

(e) (i)  Classify the following alkyl halides as primary, secondary or tertiary.                                 (3 marks) 

    
     (ii) Give the chemical structure of the product when cholesterol (shown below) reacts with:            (6 marks) 

i) Br2/H2O                  ii)  H2/Pd                    iii)  CH3COOH 

 

 
 

(f)  Name the monomer in Polystyrene.                                                                                                      (1 mark) 

  

Question TWO 

(a) i) Label the following molecules as as the cis and trans isomer                                                          (2 marks) 

 
      ii)  Define the term functional group isomerism. Give ONE example                        (3 marks) 

     iii) Draw the three isomers of C4H8 and name them                                    (6 marks) 

(b)   Complete the following condensation reaction used in the manufacture of Dacron (polyester) and name the    

        starting materials.                                                                                                                               (4 marks) 
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(b) Give FIVE physical properties of alkyl halides.                                                                                (5 marks) 

 

Question THREE 

(a) Draw the structure of the aldehyde or ketone formed from the oxidation of each of the following alcohols.     

     (Assume that reaction conditions are sufficiently mild that any aldehyde produced are not oxidized further   

      to carboxylic acids.)                                                                                                                              (6 marks)             

            i) 2-methylpropan-1-ol                ii. 2-butanol        iii.  2-methylcyclohexanol 

 

(b) i) Indicate the chiral carbon atoms in these compounds:                                                                      (3 marks) 

    
 

      ii) List the following carbocations in order of decreasing stability:                                                     (2 marks) 

 
 i) State any ONE use in each of the following fractions of petroleum:                                           (5 marks) 

i) Natural gas 

ii) Light petrol 

iii) Gasoline 

iv) Greases, Vaseline, Petroleum 

v) Paraffin wax 

        

      ii) State THREE ways of increasing octane number and ONE way to decrease octane number.        (4 marks)     

 

Question FOUR 

(a) Draw the structure of the product for the following transformations (R = Alkyl, Aryl or H)      (10 marks)            
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(b) Provide the reagents and conditions necessary to effect the following conversions:        (10 marks) 

 

 
Question FIVE 

(a) Describe briefly the Fischer-Tropsch Process used to manufacture synthetic petroleum.               (10 marks) 

 

(b) Write down the SN
1 mechanism for the following reaction:                                                                 (6 marks) 

  
 (c) With a reason, arrange the following compounds in order of increasing boiling points.                    (4 marks)

 


