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5 Symbols representing four particles are shown. 
 

W40
20           241

20X           Y37
18           Z37

17  
 

The letters are not the chemical symbols. 
 

Which particles have the same number of neutrons? 

A W and X2+ B W and Z C X2+ and Y D Y and Z 
 
 
6 Which statement describes the formation of bonds in lithium bromide? 

A A lithium atom donates one electron to a bromine atom. 

B A bromine atom donates one electron to a lithium atom. 

C A lithium atom shares a pair of electrons with a bromine atom. 

D A bromine atom donates a pair of electrons to a lithium atom. 
 
 
7 Which statement explains why solid magnesium is a good conductor of electricity? 

A Magnesium has delocalised electrons that can move through the lattice. 

B Magnesium has strong attractions between ions. 

C Magnesium consists of a giant lattice of anions in a ‘sea’ of delocalised electrons. 

D Magnesium consists of metal ions that move through the lattice. 
 
 
8 The equation for the reaction between dilute ethanoic acid and aqueous lithium hydroxide is 

shown. 
 

CH3COOH  +  LiOH    CH3COOLi  +  H2O 
 

In an experiment, 20.0 cm3 of 0.050 mol / dm3 aqueous lithium hydroxide is exactly neutralised by 
12.5 cm3 of dilute ethanoic acid. 

 
Which statement is correct? 

A The amount of lithium hydroxide is equal to 0.050  
20

1000 mol. 

B The amount of ethanoic acid reacted is 0.0010 mol. 

C The concentration of the dilute ethanoic acid is 0.16 mol / dm3. 

D The volume of aqueous lithium hydroxide used is 0.20 dm3. 
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6 Which two values are used to calculate the relative atomic mass of a sample of boron? 
 

 value 1 value 2 

A 
 

the total number 
of boron isotopes 

the total number 
of boron atoms 

B 
 

the relative abundance of each 
boron isotope in the sample 

the relative mass 
of each boron isotope 

C 
 

the relative abundance of each 
boron isotope in the sample 

the total number 
of boron atoms 

D 
 

the total number 
of boron isotopes 

the relative mass 
of each boron isotope 

 
 
7 Which statement describes the structure of sodium chloride? 

A a lattice of alternating positive and negative ions 

B a lattice of positive ions surrounded by a ‘sea’ of delocalised electrons 

C a mixture of sodium and chlorine atoms 

D a regular lattice of sodium and chlorine atoms 
 
 
8 Graphite and diamond are both forms of the element carbon. 
 

Which row shows the number of other carbon atoms that each carbon atom is covalently bonded 
to in graphite and in diamond? 

 
 graphite diamond 

A 3 3 

B 3 4 

C 4 3 

D 4 4 
 
 
9 Which row describes the structure and bonding in cobalt? 
 

 structure bonding 

A giant ionic 

B simple ionic 

C giant metallic 

D simple metallic 
 
 

1
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3 This question is about copper and compounds of copper.

 (a) (i) Describe the bonding in a metallic element such as copper.

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

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

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

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

 .....................................................................................................................................  [3]

  (ii) Explain how solid copper conducts electricity.

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

 (b) Copper is in alloys such as brass.

  (i) State one reason why alloys are more useful than pure metals.

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

  (ii) Name the substance that is present in brass, other than copper.

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

 (c) Copper(II) sulfate crystals are made by the reaction between copper(II) carbonate and dilute 

sulfuric acid, using the following steps.

  The sulfuric acid has a concentration of 0.100 mol / dm3.

  step 1  Powdered copper(II) carbonate is added to dilute sulfuric acid. The mixture is 

stirred. A reaction occurs.

  step 2 More copper(II) carbonate is added, with stirring, until the reaction stops.

  step 3  Unreacted copper(II) carbonate is separated from aqueous copper(II) sulfate by 

filtration.

  step 4 Aqueous copper(II) sulfate is heated until some of the water evaporates.

  step 5 The remaining solution is allowed to cool and crystallise.

  step 6 The crystals are removed and dried.

  (i) Give two observations in step 1.

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

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

 [2]
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  (ii) State why the reaction stops in step 2.

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

  (iii) Name the residue in step 3.

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

  (iv) Name a substance, other than copper(II) carbonate, that can be added to dilute sulfuric 

acid to produce aqueous copper(II) sulfate.

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

  (v) The solution at the end of step 4 contains the maximum amount of copper(II) sulfate 

that will dissolve at that temperature.

   State the term used to describe this type of solution.

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

  (vi) Step 1 is repeated using sulfuric acid of concentration 0.200 mol / dm3 instead of 

0.100 mol / dm3.

   All other conditions are the same.

   The rate of reaction increases.

   Explain why the rate of reaction increases. Give your answer in terms of particles.

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

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

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

  (vii) Copper(II) sulfate crystals have the formula CuSO4•5H2O.

   State the term used to describe a substance that is chemically combined with water.

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

 [Total: 15]

* 0000800000007 *

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

3



IGCSE Chemistry: s25 43Name: 6

0620/43/M/J/25© UCLES 2025

3 This question is about zinc and compounds of zinc.

 (a) Zinc is held together by electrostatic forces of attraction between particles.

  (i) Name the type of bonding in zinc.

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

  (ii) Name the two types of particles held together by the bonding in (a)(i).

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

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

 [2]

  (iii) Name the type of particle whose movement allows zinc to conduct electricity.

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

 (b) Zinc is present in alloys such as brass.

  (i) State the meaning of the term alloy.

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

  (ii) Name the substance that is present in brass, other than zinc.

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

 (c) Zinc sulfate crystals are made by the reaction between zinc carbonate and dilute sulfuric 

acid, using the following steps.

  step 1 An excess of powdered zinc carbonate is added to dilute sulfuric acid.

  step 2 Excess zinc carbonate is separated from aqueous zinc sulfate by filtration.

  step 3 Aqueous zinc sulfate is heated until a saturated solution is formed.

  step 4 The saturated solution is allowed to cool and crystallise.

  step 5 The crystals are removed and dried.

  (i) Give two observations which show that the zinc carbonate is in excess in step 1.

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

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

 [2]

  (ii) Name the filtrate in step 2.

 .....................................................................................................................................  [1]
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  (iii) Name a compound, other than zinc carbonate, that can be added to dilute sulfuric acid to 

produce aqueous zinc sulfate in step 1.

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

  (iv) State what is meant by the term saturated solution.

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

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

  (v) Step 1 is repeated using large pieces of zinc carbonate instead of powdered zinc 

carbonate.

   All other conditions are the same.

   The rate of reaction decreases.

   Explain why the rate of reaction decreases. Give your answer in terms of particles.

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

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

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

  (vi) Hydrated crystals form in step 4.

   State what is meant by the term hydrated.

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

 [Total: 15]
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7 For which covalent compound does the dot-and-cross diagram correctly show the outer shell 
electrons? 

 

H Cl

A

H Cl

B C D

N H
H

H N H
H

H

 
 
 
8 Which row identifies the positive and the negative particles present in a giant metallic lattice? 
 

 positive particles negative particles 

A anions cations 

B anions delocalised electrons 

C cations anions 

D cations delocalised electrons 
 
 
9 Which formula for the named compound is correct? 

A calcium oxide, CaO 

B cobalt(II) chloride, Co2Cl 

C sulfur dioxide, S2O2 

D anhydrous copper(II) sulfate, Cu(SO4)2 
 
 
10 The equation for the reaction of magnesium with dilute sulfuric acid is shown. 
 

Mg  +  H2SO4    MgSO4  +  H2 
 

[Mr:  MgSO4, 120] 
 

Which mass of magnesium sulfate is formed when 12 g of magnesium completely reacts with 
dilute sulfuric acid? 

A 5 g B 10 g C 60 g D 120 g 
 
 
11 An organic compound, Q, contains carbon, hydrogen and oxygen only. 
 

Q contains 40.0% carbon and 6.7% hydrogen by mass. 
 

What is the empirical formula of Q? 

A CHO B CH2O C C2HO2 D C3H6O3 
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