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SCH 3151: ORGANIC CHEMISTRY FOR ENGINEERS 
  
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)  Kekul  structures       (1 Mark) 

(ii)  sp3 hybrid orbitals       (1 Mark) 

(iii) Sigma bond        (1 Mark) 

(iv)  Hydrocarbons        (1 Mark) 

b) Draw a molecule of chloroform, CHCl3, 

(i)  Using electron-dot structures      (1 Mark) 

(ii)  Using line-bond structures      (2 Marks) 

(iii) Using solid, wedged, and dashed lines to show its tetrahedral geometry(2 Marks) 

c) Identify the functional groups in each of the following molecules  (6 Marks) 

(i) CH3SHCH2CH2CHCOH

NH2

O

(ii)

CH3

CO2H
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d) Use the δ+/δ- convention to indicate the direction of expected polarity for each of the 

bonds indicated. 

(i) H3C-Cl (1 Mark)

(ii) H3C-NH2

(1 Mark)

(iii) H3C-MgBr

(1 Mark)

 

e) Using curved arrows, show how acetaldehyde, CH3CHO, can act as a Lewis base in the 

following reaction.        (4 Marks) 

H3C H

O
+ H A

 

f) Complete the following radical reaction.     (4 Marks) 

g) Group the following compounds according to their solubility in water. Note that all 

members in each group must be correct to earn marks.   (4 Marks) 

CH3CHCOH

O

NH2

CH3CHCHCH3

CH3

Br

HO

HO

CH3CH2CCH3

CH3

CH3

N

N

CH3

 

QUESTION TWO (20 MARKS) 

a)  Explain the following terms giving one example for each.   (6 Marks) 

(i)  Alcohols  
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(ii) Alkyl group  

(iii)Carbonyl group  

b) Draw a line-bond structure for propene, , indicate the hybridization of the 

orbitals on each carbon, and predict the value of each bond angle.  (4 Marks) 

c) Draw the complete mechanism for each polar reaction below.  (6 Marks) 

HCl

Cl

(i)

(ii) HBr

Br

 

d) Draw at least two isomers that fit each of the following descriptions; 

(i) Bromoalkanes with the formula C4H9Br   (2 Marks) 

(ii) Amines with the formula C2H7N    (2 Marks) 

QUESTION THREE (20 MARKS) 

a) Tell how many hydrogens are bonded to each carbon in the following compound, and 
give the molecular formula of the substance.     (4 Marks) 

NHCH3

OH

HO

HO  
b) Draw all the staggered and eclipsed conformers that result from rotation about the  

C-2 C-3bond of pentane.       (6 Marks) 

c) Explain the difference between constitutional isomers and conformational isomers, for 

each explanation provide an example.     (4 Marks) 

d) Explain the following terms as used in petroleum  industry; 

(i)  Octane number       (2 Marks) 
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(ii)  Catalytic cracking        (2 Marks) 

QUESTION FOUR (20 MARKS) 

a) Define what is a radical and name any three examples of radicals.  (5 Marks) 

b) What does the term halogenations of alkanes mean?    (3  Marks) 

c) Add curved arrows to the following polar reaction to show the flow of electrons(2 Marks) 

C
C

H3C

O

H

H

+
C

Br

HH

H
C

C
H3C

O

CH3

+

H H

Br-

 
d) Draw the structural formulas for each of the following compounds;  (6 Marks) 

(i)  2, 3, 3, 4-tetramethylheptane 

(ii) 1, 3-dimethylcyclohexane 

e) Complete the following reactions by giving the product(s)   (4 Marks) 
O

C H 3

H 2

Pd/ C  in  ethanol

(i)

(ii)
1. H g(O A c)2 H 2O /TH F

2. N aB H 4  


