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SCH 3152: ORGANIC CHEMISTRY 

DATE: JANUARY 2020           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Define the following terms. 

i. Reaction mechanism 

ii.  Catenation 

iii.  Radical 

iv. Polymerisation 

v.Stereoisomers.         (5 Marks) 

b) Distinguish between  

i.  Hemolytic and heterocydic bond fission.     (2 Marks) 

ii.  Conformations and configurations.      (2 Marks) 

c) Give the IUPAC name(s) of the following structures.    (4 Marks) 

 

( i) H 2C C H  C H 2  O H

O

(ii) C H 3C H C H2C C H3

O H O

(ii i) ( iv ) C H 3C H 2C H C H2C O O H

N O 2  
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d) Predict the hybridization, geometry and bond angles for the central atom in 

  HC C CO CH3.         (4 Marks) 

e) Write the reaction mechanism for the reaction mechanism for the reaction below. (5 Marks) 

CH4 + Cl2
UV CH3Cl + HCl

  

f) An organic monobasic acid analysed as follows. 

i. 0.1935 g gave 0.1320g of CO2 and 0.0270g of water 

ii.  It contains 55.04% of chlorine. 

iii.  0.2709g of the acid dissolved in water neutralized 25.20cm3 of N/12 sodium hydroxide. 

Calculate the empirical and molecular formula of the acid given R.A.M of H =1, C = 12, Cl = 

35.5 and O = 16.         (8 Marks) 

QUESTION TWO (20 MARKS) 

a) Arrange the following in the order of increasing acidity. 

CH4, NH3, H2O and HF.        (4 Marks) 

b) Briefly discuss the following electron displacement in a molecule. 

i. Inductive effect         (3 Marks) 

ii.  Electrometric effect         (3 Marks) 

c) Complete the following chemical equations by providing the conditions, or products formed, 

labelled A to E.         (5 Marks) 

           

A
( i )

( i i ) C H 3  C O O N a  +  N a O H B

( i i i ) C H 3  C H 2  C H 2  C H 2  O H
C o n c .H2 S O 4

1 4 0o
C

( i v ) C H 3 C H  =  C H 2 +  H I D

( v ) C H 2  =  C H 2
EC l 2 , H 2 O
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d) (i) What is the functional group?       (1 Mark) 

(ii) Circle the functional group in the following structures and state to which class (es) of 

compounds. The structure belongs  

i. CH2 CH CH2 COO CH3.       (2 Marks) 

ii.  CH3 CO NH CH2 OH        (2 Marks) 

QUESTION THREE (20 MARKS) 

a) Describe Dumas method of estimating the percentage of nitrogen in organic compounds. 
            (5 Marks) 

b) (i) State Markuwnikoff’s rule.       (1 Mark) 
(ii) Write the product formed in the reactions below.     (2 Marks) 
(I) CH3CH2CH CH2 + HBr

(II) CH3 CH CH2 + HCl
Peroxide

 
c) An organic compound (A) with molecular formula C5H8 when treated with sodium in liquid 

ammonia followed by treatment with n-propyl iodide yields C8H14 (B). When treated with dilute 

H2SO4  containing Mercuric Sulphate A gives the Ketone C5H10O (C). On oxidation with 

alkaline KMnO4 (B) gives two Isomeric acids C4H8O2 (D and E). Identify the compounds A, 

B, C, D and E.         (5 Marks) 

d) Rank the following compounds in order of increasing boiling points. 

i. Explain the reason for your chosen order 

ii.  Name the compounds A to E.       (7 Marks) 

CH3C CH3

CH3

CH3

(a)

OH

(b) (c)

OH

(d) (e)
 

QUESTION FOUR (20 MARKS) 

a) Illustrate using orbital diagrams the difference between sigma � and Pi (II) bond.  

(5 Marks) 
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b) Arrange the following acids in order of increasing acidity. 

CH3 CH2 OH, CH3 COOH, C6H5COOH, C6H5OH.           (5 Marks) 

c) An alkene X on analysis gives CH3 CH2 CHO and HCHO 

i. What is the structure of X?               (2 Marks) 

ii.  What products would it form, if it is oxidized with acidic KMnO4 solution?         (2 Marks) 

d) Ethyne is less reactive than Ethene towards electrophilic reagents: using hydrobromination 

illustrate with a reaction mechanism.              (5 Marks) 

e) Write the conformations of 1; 2 –dichloromethane. Using Newman’s projections.   (4 Marks) 

f) Draw the “boat” and “chair” forms of cydohexane.           (2 Marks)  


