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 ● Answer all questions.
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 ● Write your answer to each question in the space provided.
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 ● You may use a calculator.
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 ● The Periodic Table is printed in the question paper.

*
8

3
1

7
5

3
1

9
8

3
*

* 0000800000001 *



2

0620/32/F/M/25© UCLES 2025

1 A list of symbols and formulae is shown.

Ba2+

C

Cl 2
Cl  –

CO

CO2

CuO

H2

H2O

K+

Na+

O2–

 Answer the following questions using only these symbols and formulae.

 Each symbol or formula may be used once, more than once or not at all.

 (a) State which symbol or formula represents:

  (i) an element used as an inert electrode for electrolysis

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

  (ii) an ion formed when an atom gains two electrons

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

  (iii) a basic oxide

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

  (iv) an ion that gives a yellow colour in a flame test

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

  (v) a toxic gas formed during the incomplete combustion of methane

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

  (vi) an element used as a reactant in a fuel cell.

 .....................................................................................................................................  [1]
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 (b) Water, H2O, is a simple covalent molecule.

  Complete Fig. 1.1 to show the dot‑and‑cross diagram for a molecule of water.

  Show outer shell electrons only.

HH

O

Fig. 1.1

 [2]

 [Total: 8]
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2 This question is about metals and alloys.

 (a) Table 2.1 shows information about the reactions of four different metals with oxygen.

Table 2.1

metal reaction with oxygen

calcium burns rapidly to form an oxide

cobalt burns slowly to form an oxide

platinum no reaction

tin forms an oxide but does not burn

  Put the four metals in order of their reactivity.

  Put the most reactive metal first.

least reactivemost reactive

 [2]

 (b) Cobalt is a transition element. Lithium is an element in Group I of the Periodic Table.

  Describe two differences in the physical properties of cobalt compared to lithium.

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

2  ................................................................................................................................................

 [2]

 (c) Brass and stainless steel are alloys.

  (i) Describe what is meant by the term alloy.

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

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

  (ii) Name the two metals in brass.

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

  (iii) Give one use for stainless steel.

 .....................................................................................................................................  [1]
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 (d) (i) Deduce the number of protons, neutrons and electrons in the cobalt ion shown.

6
2
0
7Co3+

number of protons  .............................................................................................................

number of neutrons ............................................................................................................

number of electrons ...........................................................................................................

 [3]

  (ii) State the charge on a neutron.

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

 [Total: 12]
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3 A student investigates the reaction of magnesium with dilute sulfuric acid.

 (a) Complete the word equation for the reaction of magnesium with dilute sulfuric acid.

magnesium sulfuric acid
.......................

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

hydrogen+ +

 [1]

 (b) The student sets up an experiment to investigate the rate of this chemical reaction.

  The student:

• carries out the experiment at 25 °C using 2.00 g of magnesium ribbon and 25 cm3 of 

dilute sulfuric acid

• measures the total volume of gas produced at regular time intervals

• plots a graph of the results.

  Fig. 3.1 shows the graph of the student’s results.

0
0 100 200

time / s

300 400 500

20

40

total volume of

hydrogen gas

produced / cm3

60

80

100

Fig. 3.1
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  (i) Draw a labelled diagram of the apparatus the student should use to carry out this 

investigation.

 [3]

  (ii) Deduce the total volume of hydrogen gas produced in the first 100 s of this reaction.

 volume of hydrogen = .............................. cm3 [1]

  (iii) Suggest why the reaction stops at 300 s. 

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

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

  (iv) The experiment is repeated at a higher temperature.

   All other conditions stay the same.

   Draw a line on the grid in Fig. 3.1 to show how the volume of hydrogen gas produced 

changes at a higher temperature. [3]
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  (v) The student repeats the experiment using sulfuric acid of a lower concentration.

   All other conditions stay the same.

   Describe how the rate of the reaction differs when sulfuric acid of a lower concentration 

is used.

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

  (vi) The student repeats the experiment using a catalyst.

   All other conditions stay the same.

   Describe how the rate of the reaction differs when a catalyst is used.

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

 (c) Describe a test for hydrogen.

test  ............................................................................................................................................

observations  .............................................................................................................................

 [1]

 [Total: 12]

* 0000800000008 *

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



9

0620/32/F/M/25© UCLES 2025 [Turn over

Question 4 starts on the next page.

* 0000800000009 *
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4 (a) Fig. 4.1 shows the displayed formula of compound B.

H

H

H

O

O C C

H

C

H

C C

O

H

H

C O H

H

H

Fig. 4.1

  (i) On Fig. 4.1, draw a circle around the carboxylic acid functional group. [1]

  (ii) Deduce the molecular formula of compound B.

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

  (iii) Explain why compound B is unsaturated.

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

  (iv) Describe a test for an unsaturated compound.

test  ....................................................................................................................................

observations  ......................................................................................................................

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

 [2]

 (b) Alkanes are hydrocarbons.

  (i) State the type of bonding in an alkane molecule.

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

  (ii) Ethane reacts with chlorine in a substitution reaction.

   Draw the displayed formula of the organic product of this reaction.

 [1]
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  (iii) State the meaning of the term hydrocarbon.

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

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

 (c) Petroleum contains hydrocarbons.

  Name the process used to separate petroleum into its useful components.

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

 (d) Complete Table 4.1 to show the name and use for some of the components in petroleum.

Table 4.1

name use

gasoline / petrol
.......................................................

.......................................................
jet fuel

bitumen
.......................................................

 [3]

 [Total: 12]
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5 This question is about iron and its compounds.

 (a) Fig. 5.1 shows the changes of the physical states of iron.

solid liquid

melting

D condensing

C

gas

Fig. 5.1

  Name the changes of physical states C and D.

C  ...............................................................................................................................................

D  ...............................................................................................................................................

 [2]

 (b) Use the kinetic particle model to describe the arrangement and motion of the particles in 

liquid iron.

arrangement  .............................................................................................................................

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

motion  .......................................................................................................................................

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

 [2]

 (c) Complete the symbol equation for the reaction of iron with oxygen.

    .....Fe  +  .....O2    Fe3O4 [2]

 (d) Iron can be obtained from iron ore in the blast furnace.

  (i) Name the main ore of iron used in the blast furnace.

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

  (ii) State one reason why carbon is burned in the blast furnace.

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

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

  (iii) Name the solid compound that forms when limestone undergoes thermal decomposition.

 .....................................................................................................................................  [1]
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 (e) Iron is used as a catalyst in the reaction shown.

N2  +  3H2    2NH3

  State the meaning of the symbol .

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

 (f) Iron rusts when in contact with air and water.

  Name one barrier method used to prevent iron from rusting.

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

 [Total: 11]
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6 This question is about acids and bases.

 (a) Dilute hydrochloric acid reacts with calcium carbonate powder.

  Name the three products formed in this reaction.

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

2  ................................................................................................................................................

3  ................................................................................................................................................

 [3]

 (b) State the colour of methyl orange when it is added to dilute hydrochloric acid.

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

 (c) For the test for halide ions, a dilute acid and aqueous silver nitrate are required.

  (i) Explain why the acid used must not be hydrochloric acid.

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

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

  (ii) Suggest a suitable dilute acid that can be used for the test for halide ions.

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

 (d) Barium carbonate is insoluble in water.

  Choose from the list one other compound that is insoluble in water.

  Tick (3) one box.

   ammonium carbonate 

   lead(II) sulfate 

   potassium hydroxide 

   sodium nitrate 

 [1]

 (e) Write the formula of the carbonate ion.

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

 [Total: 8]
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7 (a) A list of common air and water pollutants is shown.

methane

nitrates

oxides of nitrogen

particulates

plastics

sewage

  Answer the following questions using only these pollutants.

  Each pollutant may be used once, more than once or not at all.

  State which pollutant:

  (i) contains harmful microbes that can cause disease

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

  (ii) can be produced by the incomplete combustion of carbon‑containing fuels

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

  (iii) is a gas formed from the decomposition of vegetation.

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

 (b) A 250 cm3 sample of polluted water contains 3.5 mg of particulates.

  Calculate the mass of particulates present in 100 cm3 of this polluted water.

 mass of particulates = .............................. mg [1]

 (c) Sulfur dioxide in the atmosphere causes acid rain.

  State one method of reducing the emissions of sulfur dioxide to the atmosphere.

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

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

 (d) Sulfur dioxide is a simple molecular compound.

  State two physical properties of simple molecular compounds.

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

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

 [Total: 7]
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8 (a) Molten potassium chloride is electrolysed using inert electrodes.

  (i) Name the product formed at each electrode.

product at positive electrode  .............................................................................................

product at negative electrode  ............................................................................................

 [2]

  (ii) State the general name of the negative electrode used in electrolysis.

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

 (b) Potassium forms a salt when added to ethanoic acid.

  Name the salt formed.

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

 (c) Dilute ethanoic acid gives a yellow colour when tested with universal indicator.

  Choose from the list the pH value for dilute ethanoic acid.

  Draw a circle around your chosen answer.

    pH 1   pH 5   pH 7   pH 13 [1]

 (d) Ethanoic acid has the formula CH3COOH.

  Complete Table 8.1 to calculate the relative molecular mass of CH3COOH.

Table 8.1

type of atom number of atoms
relative 

atomic mass

carbon 2 12 2 × 12 = 24

hydrogen 1

oxygen 16

 relative molecular mass = .............................. [2]

* 0000800000016 *

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



17

0620/32/F/M/25© UCLES 2025

 (e) A molecule of ethanol also contains two carbon atoms.

  (i) Ethanol can be manufactured by the addition of steam to ethene.

   In this process, a pressure of 60 atm is used.

   State two other conditions used in this process.

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

2  ........................................................................................................................................

 [2]

  (ii) State one use of ethanol.

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

 [Total: 10]
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