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SECTION A         [40 MARKS] 
 

1. DEFINITIONS AND RULES        [10 marks] 

Definition of terms; 

a. Briefly define the following terms:      [5 marks] 

I. Hybridization        [1 mark] 

II. Hydrocarbon       [1 mark] 

III. dipole –dipole interaction     [1 mark] 

IV. Isomers        [1 mark] 

V.   Enynes        [1 mark] 

b. State the following rules; 

I. Aufbau principle       [1 mark] 

II.  Pauli Exclusion principle      [1 mark] 

III. Hunds rule        [1 mark]  

c. Apply the above rules to predict the electronic configuration of carbon atom [2 

marks] 

 

2. HYBRIDIZATION         [10 marks] 

Using Ethene (C2H4) and Methane (CH4); 

a. write short notes about SP3 and SP2 hybridization    [3 marks each] 

b.  draw the appropriate types of hybridization for the compounds given above [2 

marks each] 

 

3. ELIMINATION AND SUBSTITUTION REACTIONS [ 12 marks] 

Write the difference between the following terms [4 marks] and give examples to support 

your answer [4 marks] 

I. Nucleophile vs Electrophile        [4 marks] 

II. Elimination reaction 1 (E1) vs Elimination reaction-2 (E2)  [4 marks] 

III. Substitution nucleophilic rxn-1 (SN1) vs Substitution nucleophilic rxn-2 (SN2) [4 

marks] 

 

4. HYDROCARBONS FUNCTIONAL GROUPS     [ 8 marks] 

Identify the functional groups present in each of the following compound types 

I.                 II.              III.               IV.         

V.                   VI.            VII.             VIII.      
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SECTION B          [60 MARKS] 

1. ALKANES, ALKENES AND ALKYNES                     [25 marks] 

a. Draw the reaction mechanisms for the following reactions:  [3 marks each] 

I.  

II.   
 

III. .  

 

IV.    

 

b. Give the IUPAC name for the following compounds.   [1 mark each] 

I.     II.    III.         IV.      V.          

 

c. Draw the following compounds       [2 mark each] 

I. 1 -cyclopropylbutane 

II. 1- ethyl- 3-methylcyclohexane 

III. 1,3,5,7-Cyclooctatetraene 

IV. 4-methylnon-7-en-1-yne       

                         

2. ALKYL HALIDES        [ 5 marks] 

a. Classify the following reactions as "Substitutions" or "Eliminations"  [ 1 mark each] 

I.       
 

II.      
 

b. State the Zaitsev rule [ 1 mark] and draw the reaction mechanism predicting the major 

product (Zaitsev product) for the following reaction [ 2 marks]: 

      



3 
 

3. ALCOHOLS AND ETHERS        [8 MARKS] 

a. Complete the following reaction [1 mark each] 

I.               
 

II.  
 

b. Explain why does the oxidation of isopropyl alcohol give a ketone, whereas the oxidation 

of isobutyl alcohol gives an aldehyde?       [2 marks] 

 

c. Write the reaction mechanism for Williamson Ether synthesis that takes place between 

reaction of 1-propanol (CH3CH2CH2OH) with iodomethane (CH3-I) in the presence of 

sodium hydride (NaH)         [2 marks]  

 

d.  Give the IUPAC names for the following compounds    [ 1 mark each]  

I.   
 

II.   
 

 

4. ALDEHYDES AND KETONES                 [ 10 marks] 

 

a. Compare [1 mark] and contrast [2 marks] between aldehyde and ketones = [3 marks] 
 

b. Provide a reason why the following reaction below cannot occur [2 marks]: 

    
 

c.  Give the IUPAC name of the product listed below;     [ 1 mark] 

        
 

d. Draw the following compounds      [4 marks] 
I. 3-hydroxy-2,4-pentanedione       [2 marks] 

II. 3-bromo-2-methylpropanal       [2 marks] 
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5. AMINES, CARBOXYLIC ACID AND CARBOXYLIC ACID DERIVATIVES [ 12 marks] 

a. Give IUPAC name for the following compounds;    [1 mark each] 

I .   
 

I I .   
 

I I I .   
 

I V .    
 

V .     
 

b. Provide a reason why methanamide (an amide) is less basic than methylamine (an 
amine) below;         [ 2 marks] 
 

                     vs         
 

c. Write down the complete reaction mechanism for the aldol condensation reaction   

below starting with the production of aldol product [3 marks] and followed by 

condensation of 2 aldol products to form α, β-unsaturated aldehyde or ketone [ 2 

marks] 
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APPENDIX   1 

 

 


