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Questions in this set

0620/21 N25 Q34 • 1 mark
0620/23 N25 Q31 • 1 mark
0620/42 N25 Q5 • 12 marks
0620/21 J25 Q34 • 1 mark
0620/22 J25 Q35 • 1 mark
0620/23 J25 Q35 • 1 mark
0620/23 J25 Q36 • 1 mark
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Reading the mark scheme

B1 a mark that stands on its own – the point is either made or not.
M1 a method mark: the right approach, even if the number is wrong.
A1 an answer mark, and it usually needs its M mark first.
C1 a working mark on the way to the answer.

// separates answers the examiner accepts equally.
ecf = error carried forward: a later part is marked on your own earlier answer.
owtte = “or words to that effect” – the wording need not match.
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Question 34
0620/21 N25 • Q34 • 1 mark

12 

© UCLES 2025 0620/21/O/N/25  

31 Some gases are present in clean, dry air, while other gases are only present in polluted air. 
 

Which row is correct? 
 

 a gas present 
in clean, dry air 

a gas only present 
in polluted air 

A argon carbon dioxide 

B argon nitrogen dioxide 

C sulfur dioxide carbon dioxide 

D sulfur dioxide nitrogen dioxide 
 
 
32 Petroleum is separated by fractional distillation. 
 

Which statement about the fractions produced is correct? 

A Bottled gas for heating and cooking is obtained from the naphtha fraction. 

B Diesel oil is used as a fuel for jet aircraft. 

C Substances used to make polishes are obtained from the lubricating fraction. 

D The kerosene fraction contains many useful waxes. 
 
 
33 Which structure represents a compound in the alcohol homologous series? 
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34 Ethane reacts with chlorine. 
 

Which row identifies the type of reaction and the formulae of the products formed? 
 

 reaction products 

A addition CH3CH2Cl  +  H2 

B addition CH3CH2Cl  +  HCl 

C substitution CH3CH2Cl  +  HCl 

D substitution CH3CH2Cl  +  H2 
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Solution 34

Answer: C

Why

Ethane is saturated, so it cannot add anything – it can only substitute.
One hydrogen is replaced by one chlorine atom.
So the products are chloroethane and hydrogen chloride.



Past-paper walk-through

Question 31

0620/23 N25 • Q31 • 1 mark
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31 Which type of reaction takes place when methane reacts with chlorine in the presence of 
ultraviolet light? 

A addition 

B cracking 

C polymerisation 

D substitution 
 
 
32 Iron is extracted from iron(III) oxide in the blast furnace. 
 

Three steps in the process are listed. 
 

1 Carbon (coke) is completely oxidised. 

2 Iron(III) oxide is reduced. 

3 Carbon dioxide is reduced to carbon monoxide. 
 

What is the correct order of the steps in the extraction of iron? 

A 1  2  3 B 1  3  2 C 2  1  3 D 3  1  2 
 
 
33 Three different reactions that occur during the extraction of aluminium from purified bauxite are 

listed. 
 

1 Al 3+  +  3e–    Al 

2 C  +  O2    CO2 

3 2O2–    O2  +  4e– 
 

Which reactions occur at the anode? 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
 
 
34 Which statement about aqueous ethanoic acid is correct? 

A It reacts with magnesium to form oxygen gas. 

B It reacts with sodium carbonate to form carbon dioxide gas. 

C It turns red litmus paper blue. 

D It turns methyl orange yellow. 
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Solution 31

Answer: D

Why

Ultraviolet light starts a free-radical reaction.
Methane is saturated, so nothing can be added to it.
One hydrogen is replaced by one chlorine, which makes it a substitution.
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Question 5

0620/42 N25 • Q5 • 12 marks
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0620/42/O/N/25© UCLES 2025

5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
• they have similar chemical properties.

 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]

 (c) State why alkanes are described as saturated.

 .............................................................................................................................................  [1]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]
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5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
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 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................
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 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]
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 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2
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 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1
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  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.
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 .............................................................................................................................................  [1]

* 0000800000010 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD

11

0620/42/O/N/25© UCLES 2025 [Turn over

 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]
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5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
• they have similar chemical properties.

 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]

 (c) State why alkanes are described as saturated.

 .............................................................................................................................................  [1]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]
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5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
• they have similar chemical properties.

 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]

 (c) State why alkanes are described as saturated.

 .............................................................................................................................................  [1]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]
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5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
• they have similar chemical properties.

 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]

 (c) State why alkanes are described as saturated.

 .............................................................................................................................................  [1]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]

* 0000800000011 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD



Question 5

10

0620/42/O/N/25© UCLES 2025

5 This question is about the homologous series of alkanes.

 Three general characteristics of alkanes are:

• they are generally unreactive because they do not have a functional group
• they show trends in their physical properties, such as melting points and boiling points
• they have similar chemical properties.

 (a) Describe two other general characteristics of the homologous series of alkanes.

1 .................................................................................................................................................

2 .................................................................................................................................................
 [2]

 (b) (i) State the trend in the boiling points of the alkanes as the carbon chain length increases.

 .....................................................................................................................................  [1]

  (ii) Name one other physical property of alkanes that shows a trend, other than melting 
points and boiling points.

   Describe this trend as the carbon chain length of alkanes increases.

name ..................................................................................................................................

description ..........................................................................................................................
 [2]

 (c) State why alkanes are described as saturated.

 .............................................................................................................................................  [1]
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 (d) Propane has the structural formula CH3CH2CH3 .

  When propane undergoes a monosubstitution reaction with chlorine at room temperature, 
two organic products can be formed.

  (i) State one condition needed for this substitution reaction to take place.

 .....................................................................................................................................  [1]

  (ii) Give the structural formula and state the name of each organic product formed.

• structural formula of product 1

name of product 1 .......................................................................................................

• structural formula of product 2

name of product 2 .......................................................................................................
 [4]
  (iii) The two products formed are structural isomers of each other. 

   Define the term structural isomers.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

 [Total: 12]

* 0000800000011 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD



Past-paper walk-through

Solution 5

(a)

Mark scheme
M1 (have a) general formula of CnH2n+2 M2

differ from one member to the next by a –CH2– unit
2
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(b)(i)

Mark scheme
increases
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(b)(ii)

Mark scheme
M1 physical property M2

change as chain length increases
2
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(c)

Mark scheme
all carbon–carbon bonds are single (bonds)
1
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(d)(i)

Mark scheme
ultraviolet light
1
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(d)(ii)

Mark scheme
M1 CH3CH2CH2Cl M3

1-chloropropane M2

CH3CHClCH3 M4

2-chloropropane
4
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(d)(iii)

Mark scheme
(compounds with) the same molecular formula but different structural
formulae or structure
1
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33 The structural formula of methyl ethanoate is CH3COOCH3. 
 

Which compounds are structural isomers of methyl ethanoate? 
 

1 HCOOCH2CH3 

2 CH3CH2COOH 

3 HOCH2CH2CH2OH 
 

A 1, 2 and 3 B 1 and 2 only C 2 and 3 only D 3 only 
 
 
34 What is the total number of covalent bonds in one molecule of propane? 

A 8 B 9 C 10 D 11 
 
 
35 Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam. 
 

Which row is correct? 
 

 fermentation ethene + steam 

A uses a temperature of 100 °C uses a temperature of 350 °C 

B needs the presence of yeast does not need a catalyst 

C slow reaction fast reaction 

D high yield of ethanol low yield of ethanol 
 
 
36 Some properties of an organic compound, J, are listed. 
 

● It is a liquid at room temperature. 

● It is soluble in water. 

● A solution of J reacts with calcium carbonate to form carbon dioxide. 

● A solution of J has a pH of 3. 
 

In which homologous series does J belong? 

A alkane 

B alkene 

C alcohol 

D carboxylic acid 
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Solution 34

Answer: C

Why

Propane is CH3CH2CH3.
There are 2 carbon–carbon bonds and 8 carbon–hydrogen bonds.
Total = 10 covalent bonds.



Past-paper walk-through

Question 35
0620/22 J25 • Q35 • 1 mark

11  
 

© UCLES 2025 0620/22/M/J/25 [Turn over 

33 Methanol reacts with ethanoic acid to form an ester. 
 

What is the displayed formula for this ester? 
 

H C

O

O

A

C

H

H

H H C

O

O

B

C

H

H

C

H

H

H

C C

O

O

C

C

H

H

H

H

H

CH

H

H

H C

O

O

D

C

H

H

C

H

H

H

 
 
 
34 Petroleum can be separated into useful fractions by fractional distillation. 
 

Which row shows a correct use of the named fraction? 
 

 fraction use 

A bitumen lubricant 

B naphtha fuel for home heating 

C kerosene jet fuel 

D refinery gas making chemicals 
 
 
35 Ethane reacts with chlorine in the presence of ultraviolet light. 
 

Which products are formed? 

A Cl CH2CH2Cl and H2 

B 2CH3Cl and H2 

C C2H5Cl and HCl 

D CH2=CH2 and 2HCl 
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Solution 35

Answer: C

Why

Ultraviolet light starts a free-radical substitution, not an addition.
One hydrogen of the ethane is replaced by one chlorine atom.
The displaced hydrogen leaves with the other chlorine as HCl: C2H5Cl + HCl.
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33 The displayed formula of but-2-ene is shown. 
 

C C

H

C

H

C H

H

H

H

H

H  
 

Which displayed formulae represent structural isomers of but-2-ene? 
 

2

C

H

C

C

H

H
H

C H

H

H
H

H

H

3

C C

C

H

C

H

H H

H HH

H

1

C

H

C H

H

H H

C

H

C

H

H

 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
34 Which row describes two characteristics of members of the same homologous series? 
 

 characteristic 1 characteristic 2 

A same functional group trend in physical properties 

B same physical properties same functional group 

C same general formula different chemical properties 

D 
 

differing from one member 
to the next by a CH3 unit 

similar chemical properties 
 

 
 
35 Compound W is a hydrocarbon that contains single bonds only. 
 

Which homologous series contains W? 

A alkenes 

B alkanes 

C carboxylic acids 

D alcohols 
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Solution 35

Answer: B

Why

A hydrocarbon contains only carbon and hydrogen, which rules out carboxylic
acids and alcohols.
Single bonds only means it is saturated.
Saturated hydrocarbons are the alkanes.
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36 Methane forms chloromethane in a photochemical reaction using ultraviolet light. 
 

Which statement about this reaction is correct? 

A Methane is mixed with hydrogen chloride gas, and ultraviolet light prevents a combustion 
reaction. 

B Methane is mixed with hydrogen chloride gas, and ultraviolet light provides the activation 
energy for the reaction. 

C Methane is mixed with chlorine gas, and ultraviolet light prevents a combustion reaction. 

D Methane is mixed with chlorine gas, and ultraviolet light provides the activation energy for the 
reaction. 

 
 
37 Which statement about polymers is correct? 

A Nylon contains the                        linkage. 

B Nylon is a polyester. 

C Propane can be polymerised by addition polymerisation. 

D The linkage in PET contains a carbon–carbon double bond. 
 
 
38 The steps used to separate a mixture of a soluble solid and an insoluble solid are listed. 
 

● A solution is made by adding the mixture to a suitable ......1...... . 

● The mixture is stirred and then poured through a filter funnel lined with filter paper. 

● The insoluble solid is collected on the filter paper as the ......2...... . 
 

Which words complete gaps 1 and 2? 
 

 1 2 

A solute filtrate 

B solute residue 

C solvent filtrate 

D solvent residue 
 
 

C

O

N

H
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Solution 36

Answer: D

Why

Ultraviolet light provides the energy to start a free-radical substitution.
A chlorine atom replaces one hydrogen of the methane.
The products are chloromethane and hydrogen chloride – methane reacts with
chlorine, not with HCl.
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36 The structural formula of methyl propane is CH3CH(CH3)CH3. 
 

The equation represents the reaction of methyl propane with chlorine. 
 

C4H10  +  Cl 2    C4H9Cl  +  HCl 
 

How many structural isomers with the molecular formula C4H9Cl can be formed from this 
reaction? 

A 1 B 2 C 3 D 4 
 
 
37 Which statements describe disadvantages of manufacturing ethanol by fermentation? 
 

1 The process uses a renewable resource. 

2 The process produces impure ethanol. 

3 The process requires a high temperature. 

4 The process is slow. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
38 Nylon is made in a polymerisation reaction. 
 

Which row describes the type of polymerisation and identifies the other product of the reaction? 
 

 type of 
polymerisation other product 

A addition water 

B addition none 

C condensation water 

D condensation none 
 
 
39 Which ion forms a green precipitate with aqueous sodium hydroxide that dissolves in an excess 

of aqueous sodium hydroxide? 

A Ca2+ B Cr3+ C Cu2+ D Fe2+ 
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Solution 36

Answer: B

Why

Methylpropane has only two kinds of hydrogen: the nine on the methyl groups
and the one on the central carbon.
Replacing a methyl hydrogen gives 1-chloro-2-methylpropane.
Replacing the central hydrogen gives 2-chloro-2-methylpropane – so two
isomers.


