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32 A small section of a polymer produced from two monomers is shown. 
 

–CH2–C(CH3)2–CH(CH3)–CH2– 
 

What are the two monomers? 

A but-1-ene and propene 

B but-2-ene and propene 

C ethene and pent-2-ene 

D methylpropene and propene 
 
 
33 The balanced equation for the reaction of X with an excess of acidified K2Cr2O7 is shown. 
 

X  +  3[O]    Y  +  H2O 
 

Compound Y is the only organic product of the reaction. 
 

Which compound is X? 
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34 Three mixtures are heated under reflux. 
 

Which mixtures will produce sodium propanoate as one product? 
 

1 CH3CH2CHO  +  NaBH4(aq) 

2 CH3CH2CH2OH  +  Na(s) 

3 CH3CH2CN  +  NaOH(aq) 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
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Answer: D

Why

Alkaline hydrolysis of a nitrile gives the sodium salt of the carboxylic acid, so
mixture 3 works.
NaBH4 reduces propanal to propan-1-ol – no acid is formed.
Sodium metal with an alcohol gives the alkoxide, sodium propoxide, not the
propanoate.
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35 Which compound is a product of the hydrolysis of CH3CO2CH2C2H5 using aqueous 
sodium hydroxide? 

A CH3CO2
–Na+ 

B CH3CO2H 

C C2H5CH2O–Na+ 

D C2H5CH2CO2
–Na+ 

 
 
36 Compound Q reacts when heated with HCN in the presence of a catalyst to produce 

compound R. 
 

Molecules of compound R each contain four carbon atoms. 
 

What is compound Q? 
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37 The table shows the reagents and products of three reactions. 
 

 reagents products 

1 ethanoic acid + Na2CO3 CH3CO2Na  +  H2O  +  CO2 

2 ethanoic acid + Mg (CH3CO2)2Mg  +  H2O 

3 ethanoic acid + CH3OH CH3CO2CH3  +  H2O 
 

Which rows are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
38 Seven aldehydes and ketones 
 

● contain only one oxygen atom per molecule 

● have four or fewer carbon atoms in their structures. 
 

Alkaline I2(aq) is added to each of these carbonyl compounds separately. 
 

How many of these carbonyl compounds produce a yellow precipitate with alkaline I2(aq)? 

A 1 B 2 C 3 D 4 
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Answer: C

Why

Reaction 1 is right: a carboxylic acid with a carbonate gives salt, water and
carbon dioxide.
Reaction 2 is wrong: a metal with an acid gives hydrogen, not water.
Reaction 3 is right: acid plus alcohol gives an ester and water.
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31 Which reaction is classified as SN1? 

A the reaction of 1-chloropropane with ammonia in ethanol 

B the reaction of 1-chloropropane with potassium hydroxide in ethanol 

C the reaction of 2-chloro-2-methylpropane with potassium cyanide in ethanol 

D the reaction of 2-chloro-2-methylpropane with potassium hydroxide in ethanol 
 
 
32 Which reaction mixture produces a primary alcohol as the major product? 

A propanone with NaBH4 

B propene with steam in the presence of H3PO4 

C butanoic acid with LiAl H4 

D ethene with hot concentrated acidified KMnO4 
 
 
33 HOCH2CHO is heated under reflux with an excess of acidified K2Cr2O7 until there is no further 

reaction. 
 

What is the final product of this reaction? 

A HOOCCHO 

B HOCH2COOH 

C HOOCCOOH 

D HOOCCH2COOH 
 
 
34 An organometallic lithium compound, RLi, contains the nucleophile R–. 
 

CH3CH2Li reacts with pentan-2-one. The mechanism is nucleophilic addition. The first step 
produces an anion which is then protonated to form the final product. 

 
Which organic product is formed? 
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Answer: C

Why

The molecule has both a primary alcohol group and an aldehyde group.
Excess acidified dichromate oxidises both of them to carboxylic acids.
The final product is therefore ethanedioic acid, HOOCCOOH.
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35 The structure of a naturally occurring compound, Q, is shown. 
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Compound Q is heated under reflux with an excess of acidified KMnO4. 
 

Organic product R is formed. 
 

Which row is correct? 
 

 results of tests with compound Q results of tests with organic product R 

A 
 

orange precipitate with 2,4-DNPH 
and no reaction with alkaline I2(aq) 

yellow precipitate with alkaline I2(aq) 
and no reaction with Fehling’s reagent 

B 
 

red precipitate with Fehling’s reagent 
and no reaction with alkaline I2(aq) 

orange precipitate with 2,4-DNPH 
and no reaction with alkaline I2(aq) 

C 
 

yellow precipitate with alkaline I2(aq) 
and orange precipitate with 2,4-DNPH 

no reaction with alkaline I2(aq) 
and no reaction with Fehling’s reagent 

D 
 

yellow precipitate with alkaline I2(aq) 
and red precipitate with Fehling’s reagent 

yellow precipitate with alkaline I2(aq) 
and orange precipitate with 2,4-DNPH 

 
 
36 Which organic starting material could be used in a single reaction to produce propanoic acid? 

A ethanenitrile 

B propan-2-ol 

C propanal 

D propyl ethanoate 
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Answer: C

Why

Oxidising propanal gives propanoic acid in a single step.
Propan-2-ol is a secondary alcohol, so it would give propanone, not an acid.
Ethanenitrile has only two carbons, and propyl ethanoate hydrolyses to
ethanoic acid.
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37 In four separate reactions, W, X, Y and Z, 1 mol of an organic compound reacts with an excess of 
a reagent. 

 
 organic compound reagent 

W (CH2COOH)2 Na 

X CH3CH(OH)CH2COOH Na2CO3 

Y CH3CH(OH)CH2COOH NaOH 

Z CH(OH)(COOH)CH2COOH Na 
 

The volume of any gas produced is collected and measured. All gas volumes are measured at 
the same temperature and pressure. 

 
What is the order of the reactions from greatest total volume of gas collected to least total volume 
of gas collected? 

 

 greatest 
volume  least 

volume 

A W Y Z X 

B W Z Y X 

C Z W X Y 

D Z X W Y 
 
 
38 Butylamine can be produced by the reaction of butanenitrile with hydrogen in the presence of a 

suitable catalyst. 
 

Which volume of hydrogen, measured at room conditions, is required to react completely with 
0.500 g of butanenitrile? 

A 145 cm3 B 174 cm3 C 289 cm3 D 348 cm3 
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37 In four separate reactions, W, X, Y and Z, 1 mol of an organic compound reacts with an excess of 
a reagent. 
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What is the order of the reactions from greatest total volume of gas collected to least total volume 
of gas collected? 

 

 greatest 
volume  least 

volume 

A W Y Z X 

B W Z Y X 

C Z W X Y 

D Z X W Y 
 
 
38 Butylamine can be produced by the reaction of butanenitrile with hydrogen in the presence of a 

suitable catalyst. 
 

Which volume of hydrogen, measured at room conditions, is required to react completely with 
0.500 g of butanenitrile? 

A 145 cm3 B 174 cm3 C 289 cm3 D 348 cm3 
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Answer: C

Why

Sodium metal reacts with both –OH and –COOH groups, giving 1
2 mol H2 per

group.
A carbonate reacts only with the –COOH, and NaOH gives no gas at all.
Counting groups: Z gives 1.5 mol, W gives 1.0, X gives 0.5 mol CO2 and Y
gives none – so Z, W, X, Y.


