


Introduction to Organic Chemistry - 4 

1. 
(a) 

Initiation step 
Cl2 → 2Cl• 

 (1) 

(b) 
Overalll equation for the formation of CHCl3 

CH2Cl2 + Cl2 → CHCl3 +HCl 

(2) 

(c) 

Equations for the two propagation steps: 

CH2Cl2 + Cl• → CHCl2• +HCl  

CHCl2• +Cl2 → CHCl3 + Cl•  

(2) 

(d) 
Effect on rate: increases 
Explaination:This is because higher UV intensity results in more chlorine 
radicals (Cl·) being formed. These radicals play a key role in initiating the 
reaction, breaking chlorine molecules into free radicals, and subsequently 
enhancing the rate of methane-chlorine reaction. 

(3) 

2. C
(1) 
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3. 
(a) 

Name of the mechanism: 
Free radical substitution 

(1) 

(b) 
State: initiation 
Essential condition: An essential condition for the first step in the 
mechanism for this reaction is presence of ultra-violet light OR sunlight 

(1) 

(c) 
Equation for a termination step: 

2•CH3 → C2H6 
(2) 

(d) 
An overall equation for the reaction between bromomethane and bromine 
in which dibromomethane is formed an be represented as: 

CH3Br + Br2 → CH2Br2 + HBr 

 (2) 

4. A
(1) 

5. 
The large charge on the carbonyl carbon atom in ethanoyl chloride (CH3COCl) 
is due to the highly electronegative oxygen (O) and chlorine (Cl) atoms that 
are bonded to it.  
The oxygen and chlorine atoms withdraw electron density from the carbonyl 
carbon, making it electrophilic and highly reactive. 
Nucleophiles possess electron pairs that can be donated, and they are 
attracted to electron-deficient sites, such as the carbonyl carbon in ethanoyl 
chloride.  
The nucleophile donates its electron pair to the carbonyl carbon, initiating the 
nucleophilic attack. 

The equation for one nucleophilic addition–elimination reaction can be 
represented as follows: 

CH3COCl+Nu−→CH3CONu+HCl 
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In this equation: 
 CH3COClCH3COCl is ethanoyl chloride. 
 Nu−Nu− represents a nucleophile. 
 CH3CONu is the acylated product. 
 HCl is hydrochloric acid, which is eliminated during the reaction. 

(4) 
 

6. B 
(1) 

 
7.  

(a)  
Name of compound (Cetrimide): Quaternary (alkyl) ammonium salt / 
bromide 
Reagent to Make Cetrimide from CH3(CH2)15NH2: 
Reagent: CH3Br or bromomethane 
Reaction Conditions:  
Use excess of (CH3Br or bromomethane) 
Name the type of mechanism: Nucleophilic substitution (SN2) 
 

(4) 
  

(b)  
Benzene 

 
Reagent: bromine water Observation: no visible change 
Reagent: Acidified KMnO4 Observation: no reaction no (visible) change 

 
Cyclohexene 

 
Reagent: bromine water Observation: decolourises 
Reagent: Acidified KMnO4 Observation: decolourises 

 
(3) 

 
8. 3 

(1) 
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9.  
(a)  

The molecular formula gives the actual number of atoms of each element 
or type in a molecule, hydrocarbon, compound, or chemical formula. e.g. 

methane CH₄  
 

(1) 
  

(b)   
Molecular formula of the alkane which contains 14 carbon atoms is as: 
C14H30 
 

(1) 
 

(c)  
An equation for the incomplete combustion of decane is as: 

C10H22 + 5½O2 → 10C + 11H2O 
 
 

(2) 
 

10. C  
(1) 
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