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26 The skeletal formulas of two compounds are shown. 
 

progesterone

O

O

testosterone

OH

O  
 

Which statements about progesterone and testosterone are correct? 

A They both contain a ketone group, and they both have geometrical isomers due to the C=C 
bond. 

B They have the same molecular formula, and they both have geometrical isomers. 

C They have the same number of chiral carbons, and they have the same molecular formula. 

D They have the same number of chiral carbons, and they both contain a ketone group. 
 
 
27 Which intermediate ion forms in the greatest amount during the addition of HBr to propene? 

A CH3CH+CH3 

B CH3CH2CH2
+ 

C CH3CH–CH2Br 

D CH3CHBrCH2
– 

 
 
28 Two hydrocarbons, R–CH3 and R'–CH3, react separately with bromine in the presence of 

ultraviolet light. One of these hydrocarbons is unsaturated. 
 

In each case, free radical substitution reactions occur. 
 

R is CH3CHC(CH3). 
 

R' is CH3CH(CH3)CH2. 
 

Which row is correct? 
 

 a propagation stage for 
the saturated hydrocarbon 

a termination stage for 
the unsaturated hydrocarbon 

A R–CH2•  +  Br•    R–CH2Br R'–CH2•  +  Br•    R'–CH2Br 

B R–CH2•  +  Br2    R–CH2Br  +  Br• R'–CH2•  +  Br2    R'–CH2Br  +  Br• 

C R'–CH3  +  Br•    R'–CH2•  +  HBr 2R–CH2•    R–CH2CH2–R 

D 2R'–CH2•    R'–CH2CH2–R' R–CH3  +  Br•    R–CH2•  +  HBr 
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29 The fumes from the exhausts of petrol-burning cars contain the following pollutants. 
 

1 unburnt hydrocarbons 

2 nitrogen dioxide 

3 carbon monoxide 
 

Which pollutants are removed by oxidation in a catalytic converter? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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24 Four reaction mixtures are listed. 
 

1 (NH4)2SO4(aq) and NaOH 

2 NH4Cl (aq) and Ba(OH)2 

3 NH4Cl (aq) and Na2O 

4 (NH4)3PO4(aq) and HCl 
 

Which reaction mixtures produce ammonia as a product? 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 and 4 only 
 
 
25 Two statements about a molecule of methanal are given. 
 

1 It is planar. 

2 It contains three  bonds. 
 

Which statements are correct? 

A both 1 and 2 

B 1 only 

C 2 only 

D neither 1 nor 2 
 
 
26 The structure of disodium cromoglycate is shown. 
 

O OCH

OH

O ONaO2C

OCH2 CH2O

CO2Na

disodium cromoglycate

 
 

How many chiral centres are there in this molecule? 

A 0 B 1 C 2 D 3 
 
 
27 What is the major product when 2-methylpent-2-ene reacts with hydrogen bromide? 

A 1-bromo-2-methylpentane 

B 2-bromo-2-methylpentane 

C 3-bromo-2-methylpentane 

D 4-bromo-2-methylpentane 
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28 Pent-2-ene is reacted with cold, dilute, acidified manganate(VII) ions. 
 

What is the major product? 

A CH3CH2CH(OH)CH(OH)CH3 

B CH3CH2COCOCH3 

C a mixture of CH3CH2CH(OH)CH2CH3 and CH3CH2CH2CH(OH)CH3 

D CH3CH2COOH and CH3COOH 
 
 
29 Limonene is an oil formed in the peel of citrus fruits. 
 

C
CH2CH3

CH3

limonene

 
 

Which product is formed when an excess of bromine, Br2(l), reacts with limonene at room 
temperature in the dark? 

 

C
CH2CH3

CH3

A

Br
C

CH2CH3

CH3

B

Br
Br

C CH2Br

CH3

CH3

C

Br

CH2BrCH3

Br

C

CH3

D

Br
Br

 
 
 
30 Which reaction mixture produces a nitrile? 

A halogenoalkane with KCN in ethanol 

B halogenoalkane with NH3 in ethanol 

C ketone with 2,4-DNPH 

D carboxylic acid with NH3 in water 
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23 The oxides of nitrogen, NO and NO2, act as pollutants in the Earth’s atmosphere in a number of 
different ways. 

 
Three statements about the oxides of nitrogen are listed. 

 
1 They react with oxygen and water vapour to form nitric acid, a constituent of  

acid rain. 

2 They react with carbon monoxide to form photochemical smog. 

3 They catalyse the oxidation of sulfur dioxide in the formation of sulfuric acid, another 
constituent of acid rain. 

 
Which statements are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
24 Which reagent, when mixed with ammonium sulfate and then heated, liberates ammonia? 

A aqueous bromine 

B dilute hydrochloric acid 

C aqueous calcium hydroxide 

D potassium dichromate(VI) in acidic solution 
 
 
25 Two hydrocarbons, CH3CHC(CH3)CH3 and CH3CH(CH3)CH2CH3, react separately with chlorine in 

the presence of ultraviolet light. 
 

In each reaction, free-radical substitution occurs. 
 

Which row is correct? 
 

 
identity of the hydrocarbon 

that can also undergo 
electrophilic addition 

a termination stage of the free-radical 
substitution of the saturated hydrocarbon 

A CH3CHC(CH3)CH3 CH3CH(CH3)CH2CH2•  +  Cl •    CH3CH(CH3)CH2CH2Cl 

B CH3CHC(CH3)CH3 CH3CHC(CH3)CH2•  +  Cl •    CH3CHC(CH3)CH2Cl 

C CH3CH(CH3)CH2CH3 CH3CH(CH3)CH2CH2•  +  Cl •    CH3CH(CH3)CH2CH2Cl 

D CH3CH(CH3)CH2CH3 CH3CHC(CH3)CH2•  +  Cl •    CH2CHC(CH3)CH2Cl 
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29 Pinenes are unsaturated compounds. The structures of two pinenes are shown. 
 

�-pinene �-pinene

 
 

A mixture of these two pinenes reacts with hot concentrated acidified KMnO4. 
 

What are the molecular formulae of the organic products? 

A C9H14O and C10H16O3 

B C9H14O and C10H14O4 

C C9H16O2 and C10H16O3 

D C9H16O2 and C10H14O4 
 
 
30 An organic ion containing a carbon atom with a negative charge is called a carbanion. 
 

An organic ion containing a carbon atom with a positive charge is called a carbocation. 
 

The reaction between NaOH(aq) and 1-bromobutane proceeds by an SN2 mechanism. 
 

What is the first step in the mechanism? 

A attack by a nucleophile on a carbon atom with a partial positive charge 

B heterolytic bond fission followed by attack by an electrophile on a carbanion 

C heterolytic bond fission followed by attack by a nucleophile on a carbocation 

D homolytic bond fission followed by attack by a nucleophile on a carbocation 
 
 
31 2-chloropropane and 2-bromopropane react separately with aqueous NaOH. 
 

Which row is correct? 
 

 comparison of 
rates of reaction 

explanation of the 
difference in reaction rates 

A 
 

2-chloropropane 
reacts faster 

chlorine is more 
reactive than bromine 

B 
 

2-chloropropane 
reacts faster 

the C–Cl bond is more 
polar than the C–Br bond 

C 
 

2-bromopropane 
reacts faster 

the first ionisation energy of 
bromine is lower than chlorine’s 

D 
 

2-bromopropane 
reacts faster 

the C–Br bond is 
weaker than the C–Cl bond 
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