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Instructions:  

(i) Write your full name and registration number on the answer sheet  

(ii) Answer ALL Questions 

Q1.  

(a) Provide the IUPAC name of each of the following compounds. (2 Marks each) 
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(b) Differentiate between the following concepts as they apply to organic chemistry (2 

Marks each) 

(i) Sigma bonds and pi-bonds 

-bonds are covalent bonds formed by axial (head-to-head or head-on) overlap 

between s or p orbitals, while -bonds are covalent bonds formed by lateral 

(side-by-side) overlap of two p orbitals. Sigma bonds are relatively stronger 

compared with pi bonds. 

(ii) Baeyer strain and torsional strain 

Baeyer strain or angle strain is the strain due to expansion or compression of 

bond angles in cycloalkanes from the tetrahedral bond angle of 109.4o, while 

torsional strain or bond strain is the strain due repulsion of electrons in eclipsed 

bonds on neighbouring atoms. 

 (c) Explain why the dipole moment () of dichloromethane (CH2Cl2) ( = 1.47D) is 

higher than that of carbon tetrachloride (CCl4) ( = 0D), although the latter contains 

the greater number of polar bonds. (2 Marks) 

 

Since the dipole moment of a molecule is a vector sum of the individual 

dipole moments of the bonds in the molecule, with both molecules being sp3 

hybridized and therefore of tetrahedral geometry, it is worth noting that the 



 3 

majority of the individual dipoles of the bonds in dichloromethane reinforce 

while those in carbon tetrachloride cancel. 

(Total: 12 Marks) 

 

Q2.   
Complete the following reactions by providing the structure of the principal organic 

product in each reaction (2 Marks each) 

                                   

(Total: 8 Marks) 

Q3. 

(a) Refer to the structure shown below of 1,4-Diisopropyl-2-methylcyclohexane and 

answer the questions that follow. 

 
(i) Draw the two chair conformations (4C1 and 1C4) of the above cyclohexane. (2 

Marks each) 

 
(ii) Giving reasons, identify the most stable chair conformer between the two (2 

Marks) 

The 1C4 conformer is the most stable since it has most of its most bulky 

substituents in equatorial orientation thus reducing the greater 1,3-diaxial 

interactions prevalent in the 4C1 conformer. 
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 (b) Molecules with diverse functionality occur in diverse systems in nature. For 

example, cinnamaldehyde is responsible for the taste of the cinnamon fruit, 

while methyl cinnamate is responsible for the aroma of pineapples. Suggest the 

functional group tests that you would perform to verify the functional groups 

present in these two molecules shown below:  (4 Marks) 

 
Summarize your tests and observations in a table 

Note that for the two compounds, one is an aldehyde and the other is an ester. The 

tests of interest would be those that differentiate an aldehyde from an ester. (1 

Mark for each test and 1 mark for correct observations: One of the tests must be 

with the Bradys reagent)  

 Bradys 

Reagent  

Fehlings 

Reagent 

Schiffs 

Reagent 

NH2OH/FeCl3 

Cinnamaldehyde Yellow 

precipitate 

Red 

precipitate  

Magenta 

complex 

formed  

No colour 

change 

Methyl 

cinnamate 

No precipitate No 

precipitate 

No colour 

change 

Magenta 

complex 

formed  

 (Total: 10 Marks) 


