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INSTRUCTIONS AND INFORMATION 
 
1. 
 
2. 
 
3. 
 
 
4. 

Answer ALL the questions. 
 
Read ALL the questions carefully. 
 
Number the answers according to the numbering system used in this question 
paper. 
 
Write neatly and legibly. 
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QUESTION 1: INTRODUCTION TO ORGANIC CHEMISTRY AND ALKANES 
 
1.1 Consider the following compound and answer the questions: 

 
                CH3 
                   I 
     CH2 – C – CH2 – CH3 
               I 
             CH3 

  

 
 1.1.1 

 
1.1.2 
 
1.1.3 
 
 
1.1.4 
 
 
1.1.5 

Indicate the type of hybridisation that occurs at C2 and C3. 
 
What is the general formula of the compound? 
 
Classify the compound as either a saturated or an unsaturated 
hydrocarbon. Explain your answer. 
 
Name the type of reactive species that are formed when the 
compound above is reacted with chlorine in the presence of light. 
 
Briefly describe a homolytic bond cleavage and give an example. 

   (2) 
 
  (1) 
 
 
  (2) 
 
 
  (1) 
 
  (5) 

 
1.2 Draw ONE structure of the following:   
 
 1.2.1 Aliphatic compound   
 
 1.2.2 Aromatic compound   
 
 1.2.3 Heterocyclic compound   

(3 × 2)    (6) 
 
1.3 Classify the following as either nucleophiles or electrophiles:   
 
 1.3.1 

 
1.3.2 
 
1.3.3 

H3O+ 

 
Cℓ- 

 
NH3 

  

(3 × 1)    (3) 
  [20] 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
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QUESTION 2: ALKENES, ALKYNES AND AROMATIC COMPOUNDS 
 
2.1  

                                                        CH3 
 
 
 

  

 
 2.1.1 

 
2.1.2 
 
2.1.3 
 
2.1.4 
 
2.1.5 
 
 
 
2.1.6 

Write the molecular formula of the compound shown above. 
 
To what homologous series does the compound belong? 
 
Write the IUPAC name of the compound. 
 
Briefly discuss the solubility of the above compound in water. 
 
Use Markovnikov's rule to predict names of a major and a minor 
product when the compound reacts with hydrogen bromide. 

(2 × 2) 
 
State Markovnikov's rule. 

   (2) 
 
  (2) 
 
  (2) 
 
  (2) 
 
 
 
  (4) 
 
  (2) 

 
2.2 2-Chlorobutane is used to prepare an alkene through an elimination reaction.   
 
 2.2.1 

 
Apply the Zaitsev's rule and name both the major and the minor 
products that are formed from the reaction.  

  

 
 2.2.2 State the Zaitsev's rule.   

(2 × 2)    (4) 
 
2.3 Alkynes are easily reduced to alkanes by addition of hydrogen over a metal 

catalyst.  
 
Draw and name a product that is formed when 2-pentyne is reduced in the 
presence of a Lindlar catalyst. 

 

  (2) 
 
2.4 A conjugate polyene has SIX carbon atoms.   
 
 2.4.1 Draw the structure for the above conjugate polyene.   
 
 2.4.2 Give the IUPAC name of the above conjugate polyene.   

(2 × 3)    (6) 
 
2.5 Draw the structures of the following aromatic compounds:   
 
 2.5.1 Phenol   
 
 2.5.2 Toluene   

(2 × 2)    (4) 
  [30] 
 
 

 

 

 

 
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QUESTION 3: ALCOHOLS, ALDEHYDES AND KETONES 
 
3.1 Throughout history, ethanol has been made by the fermentation of sugars and 

carbohydrates. Beer and wine are still made in this way. 
  

 
 3.1.1 

 
 
 
 
3.1.2 
 
3.1.3 
 
 
3.1.4 
 

Complete and balance the following equation: 
 
C6H12O6          Yeast 
 
 
State THREE physical properties of alcohols. 
 
Write a balanced equation of the industrial preparation of methanol 
through the catalytic reduction of carbon monoxide with hydrogen.  
 
Alcohols are weak proton donors.  
 
Write a reaction equation for the dissociation of ethanol in water. 

  
 
 
  (3) 
 
  (3) 
 
 
  (3) 
 
 
 
  (2) 

 
3.2 Consider the following compound and answer the questions: 

 
CH3CHOCH2CH3 

  

 
 3.2.1 

 
3.2.2 
 
 
3.2.3 

Name the compound. 
 
Classify the compound as primary, secondary or tertiary alcohol 
and briefly explain your choice. 
 
Give the IUPAC name of a product that is obtained when the 
compound above is dehydrated with sulphuric acid. 

  

(3 × 2)    (6) 
 
3.3 2-Butanone is reacted with methyl magnesium bromide to form an alcohol. 

 
Write a reaction equation for this reaction. 

 

  (4) 
 
3.4 CH3(CH2)2CH2OH    Oxidation     Carbonyl compound   

 
  

 
 3.4.1 

 
3.4.2 
 
 
3.4.3 
 
3.4.4 

Draw the structure of the carbonyl compound. 
 
Name TWO reagents that are used during the oxidation of alcohols 
to form carbonyl compounds. 
 
Write the IUPAC name of a carbonyl compound. 
 
To which homologous series does the carbonyl compound belong? 

   (3) 
 
 
  (2) 
 
  (2) 
 
  (1) 

 
3.5 Name the reagent that is used to distinguish aldehydes from ketones.    (1) 
  [30] 
 

 
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QUESTION 4: CARBOXYLIC ACIDS, ESTERS AND AMINES 
 
4.1 A    +  CH3CH2CH2OH   →  CH3COOCH2CH2CH3   +    D 

                           B                             C                                 
  

 
 4.1.1 

 
4.1.2 
 
4.1.3 
 
4.1.4 
 
4.1.5 

Give the homologous series to which compounds A and C belong. 
 
Give the IUPAC name of compound A. 
 
Give the IUPAC name of compound B. 
 
Give the IUPAC name of compound D. 
 
With the aid of a reaction equation, indicate how compound A is 
prepared from a primary alcohol. 

   (2) 
 
  (1) 
 
  (1) 
 
  (1) 
 
 
  (5) 

 
4.2 Amines are compounds that are derived from ammonia and like ammonia 

they are weak bases. 
  

 
 4.2.1 

 
 
 
4.2.2 
 
4.2.3 

Complete the following equation: 
 
CH3OH(aq)   +  NH3(g)   →  
 
Draw the structure of a simple aniline. 
 
State TWO properties of amines. 

  

(3 × 2)    (6) 
 
4.3 Draw the structure of:   
 
 4.3.1 

 
4.3.2 

Formic acid 
 
Ethanamide 

  

(2 × 2)    (4) 
  [20] 
 

TOTAL:  100 
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