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Student book answers 
Chapter 3 

C1 

C1 3.1 Chemical reactions 
 

In-text questions A Atoms are rearranged. 

B Any three from: flames/sparks, smells, chemicals getting hotter or colder, 
bands/fizzing. 

C paracetamol, polyester, cement 
D dissolving and changes of state 

Activity Reaction, reaction, reaction 

Possible points include: 

 Some reactions cause bangs. 

 Some reactions produce gases with bad smells. 

 Many reactions do not cause bangs or produce gases with bad smells, for example, 
cooking foods, reactions in humans, burning gas in cooking. 

Summary 
questions 

1 atoms, always, are, always, state, are (6 marks) 
2 a chemical (1 mark) b physical (1 mark)  
c physical (1 mark) d chemical (1 mark) 
3 QWC question (6 marks). Example answers: 
Chemical changes make new substances. 
Physical changes do not make new substances. 
Chemical changes are not reversible. 
Physical changes are reversible. 
Chemical changes include burning reactions. 
Physical changes include changes of state, dissolving, and mixing. 

C1 3.2 Word equations 
 

In-text questions A carbon and oxygen 

B Reactants: carbon and oxygen; Product: carbon dioxide 

C iron + sulfur → iron sulfide 

Activity Risky reaction 

Control risk from hazard of bright flame damaging eyesight by not staring directly at the 
flame. 

Control risk from hazard of flame being difficult to put out by burning only small quantities 
of magnesium. 

Summary 
questions 

1 Reactants are the starting substances in chemical reactions. 
Products are the substances made in chemical reactions. 
Hazards are possible sources of danger. 
Risks are the chances of damage or injury from hazards. (4 marks) 
2a Reactants: aluminium and iodine; Product: aluminium iodide (2 marks) 
b Reactants: sodium and chlorine; Product: sodium chloride (2 marks) 
c Reactants: lithium and bromine; Product: lithium bromide (2 marks) 
3a sulfur + oxygen → sulfur dioxide (2 marks) 
b potassium + chlorine → potassium chloride (2 marks) 

4 QWC question (6 marks). Example answers: 
Both react with oxygen in the air. 
carbon + oxygen → carbon dioxide  
magnesium + oxygen → magnesium oxide 

Magnesium burns with a bright white light and produces a white powder that remains 
in the container. 
Carbon glows red as it burns, and the product is carbon dioxide gas, which 
escapes into the atmosphere. 

http://www.oxfordsecondary.co.uk/acknowledgements


 

 

© Oxford University Press 2014  www.oxfordsecondary.co.uk/acknowledgements 
This resource sheet may have been changed from the original. 

Student book answers 
Chapter 3 

C1 

C1 3.3 Burning fuels 
 

In-text questions A A fuel is a material that burns to transfer energy by heating. 

B carbon and hydrogen 

C hydrogen and oxygen 

D Useful: burning fuel; Not useful: rusting iron 

Activity Fuels for the future 

Possible points to include: 

 Petrol and diesel produce carbon dioxide on burning. This is a greenhouse gas. 

 Burning cooking oil also produces carbon dioxide on burning, but the plants from 
which the oil was produced removed carbon dioxide from the atmosphere while they 
were growing. 

 Burning hydrogen produces just one harmless product, water. 

 Petrol and diesel are non-renewable. 

 Used cooking oil and hydrogen are renewable. 

Summary 
questions 

1 useful, burning, oxygen, compound, water (5 marks) 
2 carbon dioxide and water (2 marks) 
3 Suggested comments (Nathan) – burning fuels such as petrol and methane 
produces carbon dioxide gas, which contributes to climate change. 
Suggested comments (Riana) – burning hydrogen produces one product, water, which 
does not contribute to climate change. (6 marks) 

C1 3.4 Thermal decomposition 
 

In-text questions A A decomposition reaction is a reaction in which a compound breaks down into simpler 
compounds or elements. 

B lead oxide and carbon dioxide 

C A discrete variable is described by words or by numbers that can only have certain 
values, for example, shoe sizes. 

Activity All’s fair? 

Edward changes the compound he heats. He measures the time for the limewater to 
start to look milky. To make sure the investigation is fair he needs to keep the 
amount of compound he heats constant, as well as the size of the Bunsen flame, the 
amount that the Bunsen air hole is open, and the distance from the Bunsen flame to 
the test tube. The bar chart shows that copper carbonate is the fastest to decompose 
and zinc carbonate is the slowest. 

Summary 
questions 

1 compound, simpler, copper, carbon, limewater (5 marks) 
2 Equations b and c are decomposition reactions because a compound (zinc carbonate 
and hydrogen peroxide) breaks down to make two simpler compounds. (4 marks) 
3 QWC question (6 marks). Example answers: 
In combustion reactions an element or compound reacts with oxygen from the air. 
This means that there are two or more reactants in combustion reactions. 
A more complex product is made in a combustion reaction. 
In decomposition reactions a compound breaks down to form at least two products. 
In a decomposition reaction there is just one reactant. 
Simpler products are made in a decomposition reaction. 
In both combustion and decomposition reactions new substances are made. 
Both combustion and decomposition reactions are not reversible. 

C1 3.5 Conservation of mass 
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In-text questions A In a chemical reaction or physical change, the total mass of starting substances 

is the same as the total mass of substances at the end of the change. 

B Balanced symbol equations show the formulae of reactants and products, how 

the atoms are rearranged, and the relative amounts of reactants and products. 

Activity Mass matters 

Since the mass of magnesium has doubled, the masses of the other reactant and the 

product will also double. So the mass of oxygen = (0.56 g) × 2 = 1.12 g and the 

mass of magnesium oxide = (0.80 g) × 2 = 1.60 g 

Summary 
questions 

1 is equal to, conservation (2 marks) 

2 12.5 g – 8.1 g = 4.4 g of carbon dioxide (2 marks) 

3 CuCO3 → CuO + CO2 (already balanced) (3 marks) 

4 Credit labelled diagrams of suitable models. Ensure that the atoms of different 

elements are shown as different entities, and that atoms in molecules are joined to 

show they are chemically bonded. (6 marks) 

C1 3.6 Exothermic and endothermic 

In-text questions A A change that transfers energy from the surroundings. 

Summary 
questions 

1 energy, exothermic, endothermic, endothermic (4 marks) 
2 Calcium chloride and sodium carbonate dissolve exothermically. The data show this 
because the temperature increases during dissolving. (3 marks) 
3 QWC question (6 marks). Example answers: 
Both endothermic and exothermic changes involve energy transfers between the reacting 
mixture and the surroundings. 
In an exothermic change energy is transferred to the surroundings. 
In an endothermic change energy is transferred from the surroundings to the reaction 
mixture. 
During an exothermic change the temperature of the reaction mixture increases. 
During an endothermic change the temperature of the reaction mixture decreases. 
Credit suitable examples taken from the spread or the practical sheet. 
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C1 Chapter 3 Summary 

End-of-chapter 
questions 

 

1a The appearance of the product is different from the appearance of the reactants 
(suggesting new materials are 

formed). There is a flame (showing energy is transferred to the surroundings). (2 
marks) 

b Atoms are rearranged. (1 mark) 

2a Burning reactions are exothermic – they transfer energy to the surroundings. (2 
marks) 

b fuel type/ethanol or propanol (1 mark) 

c amount of water and distance from flame to water (2 marks) 

d ensure results are fair (1 mark) 

3a thermal decomposition (1 mark) 

b calcium oxide and carbon dioxide (2 marks) 

c 100 g – 56 g = 44 g (2 marks) 

4a All the representations show a new substance is made. Diagram Z shows how 
atoms are rearranged. (2 marks) 

b This is a QWC question. Students should be marked on the use of good English, 
organisation of information, spelling and grammar, and correct use of specialist terms. 
The best answers will be organised in a clear manner, presenting well-reasoned 
advantages and disadvantages of the different methods of representing the reaction 
(maximum of 6 marks). 

Examples of correct scientific points: 

All three representations show the reactants and products. 

Equation X gives the names of the reactants and products. 

Equation Y shows the formulae of the reactants and products, and partially indicates 
how the reactants and products are rearranged. 

Equation Y and diagram Z show the relative amounts of each reactant and product. 
Diagram Z shows how the atoms are rearranged. 

 
Answer guide for Big Write 

 

Developing Secure Extending 

1–2 marks 3–4 marks 5–6 marks 

 Students plan a talk in which 

they give one reason for the 

importance of chemistry. 

 The talk includes just one or two 
examples. 

 Students plan a talk in 

which they explain why 

chemistry is important. 

 The talk includes a few examples. 

 The talk includes some 

persuasive elements. 

 Students plan a talk in which 

they explain in detail why 

chemistry is important. 

 The talk includes a range of 

examples, including the use of 

chemical reactions to make new 

products and transfer energy. 

 The talk is persuasive and well 
organised. 

 

http://www.oxfordsecondary.co.uk/acknowledgements

