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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. 

  

 
 

 

Downloaded from www.mycourses.co.za

Downloaded from www.mycourses.co.za



(15040015) -3-  

Copyright reserved  Please turn over 

 
 
QUESTION 1: INTRODUCTION TO ORGANIC CHEMISTRY AND ALKANES 
 
1.1 Reaction 1: 

 
Cℓ:Cℓ     →    Cℓ.   + .Cℓ 
             light 
 
Reaction 2: 
                                      ..  -  
CH3O – H  + H2O →   CH3O:       +     H3O:+ 

  

 
 1.1.1 Which reaction involves a homolytic bond cleavage?    (1) 
 
 1.1.2 Name the species formed in reaction 1.    (1) 
 
 1.1.3 

 
Reaction 2 involves the formation of an electrophile and a 
nucleophile. 
 
Which product is the nucleophile? 

 

  (1) 
 
 1.1.4 Briefly define the term electrophile.    (2) 
 
 1.1.5 Write a reaction equation for the chlorination of methane.    (4) 
 
 1.1.6 

 
Classify the reaction mentioned in QUESTION 1.1.5 as a 
substitution or addition reaction. Justify the answer. 

 
  (2) 

 
 1.1.7 Briefly describe heterolytic bond cleavage.    (2) 
 
1.2 CH3CH2CHCH2   
 
 1.2.1 Name the type of hybridisation that occurs at C1 and C4.    (2) 
 
 1.2.2 

 
Is the compound a saturated or unsaturated hydrocarbon? 
Justify the answer. 

 
  (2) 

 
1.3 Give ONE example of each of the following:   
 
 1.3.1 Aliphatic compound   
 
 1.3.2 Aromatic compound   
 
 1.3.3 Heterocyclic compound 

(3 × 1) 
  

  (3) 
   [20] 

 

 

 

 

 
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QUESTION 2: ALKENES, ALKYNES AND AROMATIC COMPOUNDS 
 

2.1 
Compound 

number 

Structural 

formula 

Condensed 
structural formula 

Molecular 

formula 

  

1 CH3 – CH3  C2H6 

2  CH3(CH2)3CH3  

3   C7H16 

 
 2.1.1 Write the general formula of compound 3.    (1) 
 
 2.1.2 Draw the condensed structure of compound 1.    (1) 
 
 2.1.3 

 
Which ONE of the compounds is classified as an unsaturated 
compound?  

  
  (1) 

 
 2.1.4 Briefly discuss the polarity of the THREE compounds.    (2) 
 
 2.1.5 Write the IUPAC name of compound 2.    (2) 
 
 2.1.6 Write the molecular formula of compound 2.    (1) 
 
 2.1.7 Draw the structures of TWO branched isomers of compound 3. 

(2 × 2) 
    

  (4) 
 
2.2 Electrophilic addition of hydrogen bromide to 1-methylcyclohexene produced 

a mixture of two products according to Markovnikov's rule. 
  

 
 2.2.1 State Markovnikov's rule.    (2) 
 
 2.2.2 Use Markovnikov's rule to predict the major and minor products 

formed when 1-methylcyclohexane reacts with hydrogen bromide. 
(2 + 2) 

  
   
  (4) 

 
2.3 Alkynes are easily converted to alkanes by addition of hydrogen over a metal 

catalyst like a Lindlar catalyst. 
  

 
 2.3.1 Briefly describe a Lindlar catalyst.    (3) 
 
 2.3.2 Draw and name the alkane product that is produced when                           

2-pentyne is reduced in the presence of a Lindlar catalyst. 
 

  (2) 
 
2.4 Write a balanced reaction equation for the combustion of 2-butene.    (4) 

 

 

 

 
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2.5 Draw the structures of each of the following compounds:   
 
 2.5.1 Aminobenzene   
 
 2.5.2 Benzoic acid   
 
 2.5.3 p-bromotoluene 

(3 × 1) 
  

  (3) 
    [30] 
 
 
QUESTION 3: ALCOHOLS, ALDEHYDES AND KETONES 
 
3.1 Alcohols are organic derivatives of water with the same geometry as water 

and a bond with an approximate tetrahedral value of 109°. 
  

 
 3.1.1 

 
Alcohols, like water, are weak proton donors. 
 
Write a reaction equation for the dissociation of methanol in water. 

 

  (3) 
 
 3.1.2 Write the equilibrium expression (Ka) for the reaction.    (2) 
 
 3.1.3 Will the Ka value be big or small?    (1) 
 
 3.1.4 Briefly account for the high boiling points of alcohols.    (3) 
 
 3.1.5 Which reagent is used to convert compound alcohols to alkenes?    (2) 
 
 3.1.6 Give TWO uses of methanol.    (2) 
 
3.2 Chlorine is added to ethene in the presence of water to yield a halohydrin.   
 
 3.2.1 Write a reaction equation for the formation of the halohydrin.    (4) 
 
 3.2.2 Name the product formed in QUESTION 3.2.1.    (2) 
 
3.3                                                        O 

                                                       II 
Alcohol   oxidation    CH3 – CH2 – C – H    oxidation    carboxylic acid 

  

 
 3.3.1 Name the alcohol used for the reaction.    (1) 
 
 3.3.2 

 
Classify the alcohol as primary, secondary or primary alcohol. 
Justify the answer. 

 
  (2) 

 
 3.3.3 Write the formula of the reagent used during the reaction.    (1) 
 
 3.3.4 Write the general formula of carboxylic acids.    (1) 
 
 3.3.5 Draw the structure of a carboxylic acid.    (2) 
 

 

 

 

 
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 3.3.6 What is the IUPAC name of the aldehyde produced during the 

reaction? 
 

  (1) 
 
 3.3.7 Briefly explain how to distinguish aldehydes from ketones.    (3) 
    [30] 
 
 
QUESTION 4: CARBOXYLIC ACIDS, ESTERS AND AMINES 
 
4.1 Give ONE term for each of the following descriptions. Write only the term next 

to the question number (4.1.1–4.1.5) in the ANSWER BOOK. 
  

 
 4.1.1 Common name of a carboxylic acid with two carbon atoms   
 
 4.1.2 Amine with two carbon atoms   
 
 4.1.3 Common name of methanamide   
 
 4.1.4 Major animal waste product found in urine   
 
 4.1.5 IUPAC name of a simple aromatic amine 

(5 × 2) 
  

(10) 
 
4.2 Alcohol  +   carboxylic acid        acid               methylbutanoate   
 
 4.2.1 

 
Draw and name the structure of the carboxylic acid used to prepare 
the product. 

 
  (4) 

 
 4.2.2 Name the alcohol used in the reaction.    (2) 
 
 4.2.3 

 
Carboxylic acids are weak proton donors. 
 
Write a reaction equation for the dissociation of acetic acid in 
water. 

 

  (4)    
   [20] 
 
 TOTAL:  100 

 

 

 
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