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Introduction
Practice Makes Permanent is a series that advocates the benefits of answering  
lots and lots of questions. The more you practise, the more likely you are to  
remember key concepts; practice does make permanent. The aim is to provide you 
with a strong base of knowledge that you can automatically recall and apply when 
approaching more difficult ideas and contexts. 

This book is designed to be a versatile resource that can be used in class, as home-
work, or as a revision tool. The questions may be used in assessments, as extra 
practice, or as part of a SLOP (i.e. Shed Loads of  Practice) teaching approach. 

How to use this book
This book is suitable for the AQA GCSE Chemistry course, both at Higher and  
Foundation levels. It covers all the content that you will be expected to know for 
the final examination. 

The content is arranged topic-by-topic in the order of the AQA specification, so 
areas can be practised as needed. Within each topic there are:

• Quick questions – short questions designed to introduce the topic.

• Exam-style questions – questions that replicate the types, 
wording and structure of real exam questions, but highly-targeted 
to each specification point.

• Topic reviews – sections of exam-style questions that test 
content from across the entirety of each topic more synoptically.

These topic questions are tagged with the following:

p64 page references for the accompanying Hodder Education Student Book: AQA GCSE (9-1) 
Chemistry, 978-1-4718-5134-6. This can be revisited before or after attempting the questions 
in a topic.

4.1.1.1 the AQA specification reference, which can be used if you want to practise specific areas.

indicates Higher-only content. 

MS 5b indicates where questions test Maths skills.

QWC indicates where answers will also be marked on the quality of written communication.  

WS 4.1 indicates where questions require you to work scientifically.

AT 1 indicates where questions ask you to use practical knowledge of apparatus and techniques.

RP 1 indicates where questions test understanding of required practicals.

At the end of the book there is a full set of practice exam papers. These have been 
carefully assembled to  resemble typical AQA question papers in terms of coverage, 
marks and skills tested. We have also  constructed each one to represent the typical 
range of demand in the GCSE Chemistry specification as closely as possible.

Full worked answers are included at the end of the book for quick reference, with 
awarded marks indicated where appropriate.
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 1 Atomic structure and the  
periodic table

A simple model of the atom, symbols, relative 
atomic mass, electronic charge and isotopes

Quick	questions
1 What is the smallest particle of an element that can exist?

2 For each of the following compounds, give their name and state 
what elements they contain: NaCl, MgO, H2S, AlF3, CuI2.

3 Separating mixtures relies on differences in physical properties 
of the components in the mixtures. For each of the following 
mixtures, choose either A or B to describe how the mixture is separated.

 A: differences in solubility; B: differences in boiling points.

• a solid precipitate of lead iodide from a solution of potassium nitrate
• a mixture of cyclohexane (a liquid hydrocarbon) and water
• a solution of ethanol dissolved in water

4 Name one technique used to separate a soluble solid from its solution.

5 Define the terms ‘atomic number’ and ‘mass number’.

6 Give the approximate diameter of a typical atom, in metres, using 
standard form.

7 Give the term for atoms with the same atomic number but 
different mass numbers.

8 Define the term ‘relative atomic mass’.

9 The electronic structure of a sodium atom can be stated as 2.8.1. 
Give the electronic structures of an oxygen atom and a calcium atom.

Exam-style	questions
10 When sodium reacts with water, its products are sodium 

hydroxide and hydrogen gas.

10–1 Write a word equation for the reaction between sodium and water. [1]

10–2 The balanced symbol equation for the reaction between sodium 
and water is:

 2Na + 2H2O → 2NaOH + H2

 Explain why hydrogen, H2, is an element, whilst water, H2O, is a 
compound. [2]

10–3 State the ratio of hydrogen to oxygen atoms in water. [1]

Total: 4

p2 4.1.1.1

p11 & 278 4.1.1.1

p22–4 4.1.1.2 WS2.3

p23–4 4.1.1.2 WS2.3

p3–4 4.1.1.4

p3 4.1.1.5 MS1b
WS4.3

p4 4.1.1.5

p4 4.1.1.6

p5–6 4.1.1.7 MS5b
WS1.2

p11&21 4.1.1.1
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11 Figure 1 shows the apparatus used to separate a mixture of substances.

thermometer

conical flask

pure
water

water out

water in

heat

round-
bottom

flask

sea
water

water-cooled
condenser

Figure 1

11–1 Name the separation process being carried out in Figure 1. [1]

11–2 Describe the role of the water-cooled condenser in this 
separation process. [2]

11–3 Ethanol and water are two liquids that could be separated using 
this technique. When a mixture of these two liquids is separated, 
the ethanol is the first liquid to arrive in the conical flask.

 Explain why this occurs using ideas about boiling points. [2]

Total:5

12 Every element has its own type of atoms. For instance, neon 
atoms are different to magnesium atoms. Use a periodic table to 
answer the following questions.

12–1 Explain, in terms of sub-atomic particles, how neon atoms are 
different to magnesium atoms. [3]

12–2 Explain why a neon atom has no overall charge. [3]

12–3 When magnesium atoms react they lose their two outer-shell 
electrons. Determine the charge on the magnesium ions that 
form. Explain your answer. [2]

Total: 8

13 When magnesium burns in air, a small proportion of the 
magnesium reacts with nitrogen to form magnesium nitride.  
The ratio of magnesium to nitrogen particles in magnesium  
nitride is 3:2.

13–1 Give the chemical formula for magnesium nitride. [1]

13–2 Most nitrogen atoms have an atomic number of 7 and a mass 
number of 14. The nitrogen particle in magnesium nitride is the 
nitride ion, N3−. Draw the electronic configuration of the nitride ion.  [2]

13–3 Give the number of protons, neutrons and electrons in a nitride ion, N3−. [3]

Total: 6

p23 4.1.1.2 AT4

WS2.3

p2–6 4.1.1.4 WS1.2

p278 4.1.1.1

p6 4.1.1.7 MS5b

p6 4.1.1.5
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14 Food colouring is often a mixture of different coloured 
substances dissolved in water. Some students separated a sample 
of brown food colouring. This is the method they used:

1 Draw a pencil line 1 cm from the base of a piece of chromatography 
paper.

2 Place a small spot of the brown food colouring onto the pencil line.
3 Fill a beaker with a 1.5 cm depth of water.
4 Stand the chromatography paper in the beaker.
5 Leave the paper in the beaker until the water has nearly reached  

the top of the paper.
6 Remove the paper and allow it to dry.

14–1 The students’ experiment did not work. Suggest one improvement 
to step 3 that would ensure the experiment does work. [1]

14–2 Using an improved method, the students’ chromatography 
experiment showed that the brown food colouring was made 
up of three different coloured substances. Describe how 
chromatography causes the brown food colouring to be separated 
into its three components. [3]

14–3 In another chromatography experiment, three more food 
colourings (A, B and C) were analysed. The chromatography paper 
is shown in Figure 2.

A B C

chromatography
paper

blue

red

green

purple

pencil line

Figure 2

 Use the information in Figure 2 to compare the three food colourings. [6]

Total: 10

15 The following particles all have the same electronic arrangement of 2.8.8:

• K+

• Ca2+

• Cl−

• Ar

• S2−

 Use a periodic table to answer the following questions.

15–1 Which particle has the same number of protons as electrons? [1]

15–2 Which particle has 20 protons but only 18 electrons? [1]

15–3 Which particle has one more electron than protons? [1]

p24 4.1.1.2 WS2.7,3.5

QWC

p4–8 4.1.1.5
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15–4 Which particle is an atom? [1]

15–5 An atom of phosphorus has an atomic number of 15 and a 
mass number of 31. Give the number of protons, neutrons and 
electrons in an atom of phosphorus. [3]

15–6 Figure 3 shows a representation of an atom. 

Figure 3

 Describe how the work of Ernest Rutherford, Neils Bohr and 
James Chadwick changed the ‘plum pudding’ model of the atom 
to the model of the atom shown in Figure 3. [6]

Total: 13

16 Potassium and fluorine combine in a ratio of 1 : 1 to form 
potassium fluoride.

16–1 Give the chemical formula for potassium fluoride. [1]

16–2 Write a balanced symbol equation for the reaction between 
potassium and fluorine (F2). [2]

16–3 During this reaction, potassium atoms become potassium ions, 
K+. Give the half equation, including electrons for this change. [2] 

16–4 During this reaction fluorine molecules (F2) become fluoride ions, 
F−. Give the half equation, including electrons for this change. [3] 

Total: 8

17 Silicon’s three most stable isotopes are 28Si, 29Si and 30Si. 

17–1 Define the term ‘isotope’. [3]

17–2 Silicon has a relative atomic mass of 28.1. Choose the most 
abundant isotope from the list of silicon’s three most stable 
isotopes. Explain your answer. [3]

17–3 Chlorine has two stable isotopes with mass numbers of 35 and 
37. The relative atomic mass of chlorine is 35.5. Estimate the 
relative abundances of these two isotopes and choose the most 
accurate option from the list below: [1]

A 25% 35Cl and 75% 37Cl

B 50% 35Cl and 50% 37Cl

C 55% 35Cl and 45% 37Cl

D 75% 35Cl and 25% 37Cl

Total: 7

QWC

p16&289 4.1.1.1

p4–5 4.1.1.6 MS1d,2a
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The periodic table

5

18 The three most common isotopes of sulfur, and their relative 
abundance, are shown in Table 1.

Isotope Relative abundance (%)

32S 95.0

33S 0.8

34S 4.2

Table 1

18–1 32S and 34S are the two most common isotopes of sulfur. Describe 
the similarities and differences between these two isotopes. [3]

18–2 Calculate the relative atomic mass of sulfur atoms using the 
information in Table 1. Give your answer to three significant figures. [3]

Total: 6

The periodic table

Quick	questions
1 Element X has an atomic number of 17. 

• Which group of the periodic table will this element belong to? 

• Give the atomic number of the element that would be directly 
above element X in the periodic table.

2 Why did Mendeleev leave gaps in his version of the periodic table? 

3 How did Mendeleev’s version of the periodic table benefit from 
the predictions he made about undiscovered elements? 

4 An element reacts by losing its outer-shell electrons to form 
positively charged ions. Is this element a metal or a non-metal? 

5 What do the Group 0 noble gases all have in common? 

6 Describe the trend in reactivity of the Group 1 metals. 

7 Describe the trend in boiling points of the Group 7 halogens.

p4–5 4.1.1.6 MS1d,2a

p9–12 4.1.2.1 WS1.2

p19–21 4.1.2.1 WS1.1,1.6

p19–21 4.1.2.2 WS1.6

p10 4.1.2.3

p13 4.1.2.4 WS1.2

p14–15 4.1.2.5 WS1.2

p16–17 4.1.2.6 WS1.2
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Exam-style	questions
8 The position of an element in the periodic table is determined by 

the element’s atomic number and electron structure. Carbon has 
an atomic number of 6 and silicon has an atomic number of 14. 
Both elements are in Group 4 of the periodic table. 

8–1 Explain why carbon is positioned in Group 4 of the periodic table. [1]

8–2 Figure 4 shows some electron structures. Choose which diagram, 
A–D, represents a silicon atom. [1]

A B C D

Figure 4

8–3 Carbon reacts with hydrogen to form the compound methane, 
CH4. Predict the formula of the compound formed when silicon 
reacts with hydrogen. Explain your answer in terms of electron structure. [3]

Total: 5

9 The halogens are in Group 7. Astatine is the fifth halogen, but is 
difficult to study because it is highly radioactive. Its properties 
can be predicted from the properties of the first four halogens. 
Table 2 shows the appearances of the first four halogens.

Halogen Appearance at room temperature

Fluorine (F2) pale yellow gas

Chlorine (Cl2) pale green gas

Bromine (Br2) dark brown liquid

Iodine (I2) grey solid

Table 2

9–1 Predict the appearance of astatine at room temperature. [1]

 Figure 5 shows a graph of the boiling points of the halogens 
against their relative molecular mass:

400

300

200

100
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t 
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n
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Relative molecular mass 
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−200
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Figure 5

p9–12 4.1.2.1 WS1.2

p5–6 4.1.1.7 MS5b

p9–12 4.1.2.1 WS1.2

p16–17 4.1.2.6

WS1.2
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The periodic table

7

9–2 Describe the trend in the boiling points of the halogens. [1]

9–3 Use Figure 5 to predict the boiling point of astatine. [1]

9–4 The reactivity of the halogens decreases down the group. Predict 
the products formed when a solution of sodium astatide is mixed 
with a solution of chlorine. [1]

9–5 During the reaction between sodium astatide and bromine, 
astatide ions, At−, would lose electrons to form astatine 
molecules, At2. Show this change by writing the half equation, 
including electrons. [3]

9–6 Explain why chlorine would be more reactive than astatine. [4]

Total: 11

10 Lithium, an alkali metal in Group 1, reacts with chlorine, Cl2, to 
form lithium chloride, LiCl.

10–1 Write a balanced symbol equation for the reaction between 
lithium and chlorine. [2]

10–2 During this reaction lithium atoms lose their outer-shell electron 
to form lithium ions. Show this change by writing and balancing 
the half equation, including electrons. [3]

10–3 Potassium reacts with chlorine in a similar way to lithium, but 
the reaction releases more energy and occurs more rapidly. 
Explain why potassium reacts in a similar way to lithium, but is 
more reactive. Include the electronic arrangements of lithium and 
potassium in your explanation. [6] 

Total: 11

11 Table 3 shows how the boiling points of noble gases change with 
the relative masses of their atoms.

Element Relative mass of atom Boiling point in °C

Helium 4 – 269

Neon 20 – 246

Argon 40 – 190

Krypton 84 X

Xenon 131 – 111

Radon 222 – 62

Table 3

11–1 Describe the trend in the boiling points of the noble gases. [1]

11–2 Use the data to predict the boiling point of krypton. [1]

11–3 The noble gases and the Group 7 halogens are both non-metal 
elements. Use your own knowledge to compare the difference in 
reactivity of the noble gases and halogen elements. Explain the 
difference in terms of the electronic arrangements of the two 
groups of elements. [6]

Total: 8

MS4a

WS3.5

4.1.2.6 MS4a

WS3.2

WS1.2

p16–17 
&283 4.1.1.1

p289– 
90 4.1.1.1

p14–15 4.1.2.5 QWC

WS1.2

p13 4.1.2.4 WS3.5

p13 4.1.2.4 WS3.2

p13& 
16–17

4.1.2. 
4/6 QWC

WS1.2, 
3.5
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Properties of transition metals 

Quick	questions
1 State one chemical property of transition metals that is not 

shared by Group 1 metals. 

2 State one physical property of transition metals that is not 
shared by Group 1 metals.

Exam-style	questions
3 Sodium (Na) is a metal in Group 1 and reacts rapidly with oxygen 

gas at room temperature whilst nickel (Ni) is a transition metal 
which must be heated to high temperatures before it reacts.

3–1 Nickel reacts with oxygen gas to form nickel oxide, NiO. Give the 
balanced symbol equation for this reaction. [2]

3–2 Metal atoms react by losing their outer-shell electrons to form 
positively charged ions. Explain why an atom becomes positively 
charged when it loses an electron. Answer in terms of sub-atomic 
particles. [3]

3–3 Explain why nickel is less reactive than sodium with oxygen. [1]

3–4 When nickel reacts, its atoms form Ni2+ ions. Give the half-
equation, including electrons, to show how a nickel atom forms a 
nickel ion. [2]

Total: 8

4 Manganese and rubidium are both metals. Manganese is a 
transition metal. Rubidium is a Group 1 alkali metal. 

4–1 Manganese and rubidium share several properties with each 
other. Choose one property from the list below that is common 
to both metals. [1]

• magnetism

• shiny when polished

• low reactivity

• catalytic behaviour

4–2 Manganese is often used in glass making. Give one property of 
transition metals that makes manganese useful in glass making. [1]

 Table 4 shows some of the properties of manganese and lithium.

Manganese Lithium

Density in g/cm3 7.21 0.53

Mohs hardness* 6.0 0.6

Formula of oxide MnO
MnO2

Mn2O3

Mn2O7

Li2O

*Mohs hardness is a quantitative scale of hardness. The greater the value, the harder the 
material.

Table 4

p18–19 4.1.3.1/2

p18–19 4.1.3.1/2

p283 4.1.1.1

p6 4.1.2.3, 
4.1.1.4

p15 4.1.2.5, 
4.1.3.1

p289– 
90 4.1.1.1

p18–19 4.1.3.1

p18–19 4.1.3.2
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9

4–3 Use the data in Table 4 and your own knowledge to compare  
the chemical and physical properties of transition metals and 
Group 1 metals. [6]

Total: 8

Atomic structure and the periodic table  
topic review

1 Manganese sulfide is a naturally occurring compound of 
manganese. Figure 6 shows the structure for manganese sulfide.

S

Mn

Figure 6

1–1 Use Figure 6 to determine the formula of manganese sulfide. [1]

1–2 Manganese is found in the central block of the periodic table. It 
has an atomic number of 25 and a mass number of 55. What type 
of metal is manganese? [1]

1–3 Give the number of protons, neutrons and electrons in an atom  
of manganese. [3]

1–4 Give three typical chemical properties of manganese, based on 
its position in the periodic table. [3]

1–5 Sulfur is a non-metal in Group 6 of the periodic table. The atomic 
number of sulfur is 16. Give the electron arrangement for an 
atom of sulfur. [1]

1–6 When sulfur atoms react they tend to gain two electrons to form 
sulfide ions, S2−. Explain why sulfide ions have a 2–  charge. 
Answer in terms of sub-atomic particles. [3]

Total: 12

2 Atomic theory has developed over time from a very simple model 
of the atom to the more complicated one that we use today. 

 The following list of terms are all related to atoms and sub-atomic particles:

• nucleus

• protons

• neutrons

• electrons

• electron shells

p18–19 4.1.3.1/2 QWC

WS3.5

p277–9 4.1.1.1 WS1.2

p18–19 4.1.3.1

p4–6 4.1.1.5 WS1.2

p18–19 4.1.3.2

p5–6 4.1.1.7

p6 4.1.1.4

p7–8 4.1.1.3 WS1.1,1.2
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2–1 Which structure is most associated with the work of Neils Bohr? 
Choose one word from the list. [1]

2–2 Which particle is most associated with the work of James 
Chadwick? Choose one word from the list. [1]

2–3 Which structure is most associated with the work of Ernest 
Rutherford? Choose one word from the list. [1]

2–4 Figure 7 is a representation of the alpha particle scattering 
experiment carried out by Hans Geiger and Ernest Marsden. 

nuclear model (1911, but revised since)plum-pudding model (1897)

path of an alpha particle path of an alpha particle

Figure 7

 Use Figure 7 and your own knowledge to describe how evidence 
from the scattering experiment led to a change in the atomic model. [4]

Total: 7

3 The halogens are elements in Group 7 of the periodic table. 

3–1 Describe the relationship between the relative molecular mass 
and boiling points of the Group 7 elements. [1]

3–2 When bromine reacts with iron, the compound iron bromide, 
FeBr3 is formed. Give the balanced equation for this reaction. [2]

3–3 When iodine reacts with iron the reaction releases less energy 
and occurs much more slowly than the reaction of bromine and 
iron. Compare these two reactions. Use your knowledge to explain 
each of their similarities and differences. [6]

3–4 Name the products formed when chlorine reacts with a solution 
of iron bromide. [1] 

3–5 Name a suitable method for separating soluble iron bromide from 
its solution. [1]

Total: 11

4 The alkali metals make up Group 1 of the periodic table. 

4–1 Explain why the alkali metals are found in Group 1 of the  
periodic table. [1]

p16 4.1.2.6

p283–4 4.1.1.1

p16–17 4.1.2.6 QWC

p17 4.1.2.6

p22–3 4.1.1.2 WS2.3

p14 4.1.2.1 WS1.2
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4–2 Explain how it is possible to know that sodium is a metal and 
chlorine is a non-metal. You should make reference to the 
elements’ positions in the periodic table, as well as the ions 
formed when the elements react. [3]

4–3 The alkali metals react readily with water. Name the two products 
that form when sodium reacts with water. [2]

4–4 Lithium metal reacts less vigorously with water than sodium. 
Explain why lithium is less reactive than sodium. [4]

Total: 10

5 Figure 8 shows part of Newlands’ periodic table.

H

1 2 4 5 6  7 3 Column

F 

Cl K Cr Ti Mn  FeCa 

Na Mg Al Si P S

Li Be B C N O

Figure 8

5–1 Suggest why Newlands grouped the elements into columns. [1]

5–2 Explain why Newlands’ periodic table was not widely accepted by 
other chemists of the time. Use your knowledge and Figure 8. [3]

5–3 Figure 9 shows part of Mendeleev’s periodic table. 

H

Li Be B C N O

S

Cr

F

Cl

Mn

P

V

Al Si

Ti

Mg

Ca

Na

K

Figure 9

 Suggest why the Group 0 elements do not appear in either 
Newlands’ or Mendeleev’s periodic tables. [2]

5–4 Explain how Mendeleev’s periodic table was an improvement upon 
Newlands’ periodic table and why his ideas were more widely accepted. [4]

Total: 10

p10 4.1.2.3

p14–15 4.1.2.5

p14–15 4.1.2.5 WS1.2

p19–21 4.1.2.1

WS1.6
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Practice exam papers
Paper 1

1 Potassium chloride is a soluble salt that can be formed in a variety of chemical reactions.

1–1 Potassium chloride contains the ions K+ and Cl−. Give the formula of potassium 
chloride. [1 mark]

1–2 Give the name of two reactants that can be used to make a sample of potassium 
chloride in a neutralisation reaction. [2 marks]

1–3 Potassium has two common isotopes. Their masses numbers are 39 and 41. The 
percentage abundance of each isotope is 93.3 % of 39K and 6.7 % 41K. Calculate 
the relative atomic mass (Ar) of potassium. Give your answer to three significant 
figures.  [3 marks]

1–4 Describe and explain the properties of potassium chloride. Answer in terms of 
structure and bonding. [5 marks]

Total: 11

2 Early forms of the periodic table arranged the elements in order of their atomic 
weights. Modern periodic tables arrange the elements in order of their atomic numbers.

2–1 Based on atomic weight, argon should be placed after potassium and not before it. 
Explain why Mendeleev placed these two elements in their correct positions in his 
periodic table. [2 marks]

2–2 Explain why lithium, sodium and potassium are in Group 1 of the periodic table. [1 mark]

 Table 1 shows the observations made when three Group 1 metals react with water.

Group 1 metal Observations
Lithium The metal fizzes on the surface of the water.
Sodium The metal melts, fizzes and moves quickly on the surface of the 

water.
Potassium The metal melts, fizzes, and burns with a lilac flame on the surface 

of the water.

Table 1

2–3 Describe the trend in the reactivity of the Group 1 metals. Use Table 1. [1 mark]

2–4 Name the gas produced during the reaction between lithium and water. [1 mark]

2–5 Suggest a value for the pH of the solution formed during the reaction between 
potassium and water. Explain your answer. [2 marks]

2–6 During the reaction between potassium and water, potassium atoms react to form 
potassium ions, K+. Explain why this is an example of oxidation. [2 marks]

2–7 Give the half  equation for the oxidation of potassium atoms. [1 mark]

2–8 The halogens make up Group 7 of the periodic table. Describe the trend in the 
reactivity of the Group 7 elements. Explain your answer. [5 marks]

Total: 15
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3 Hydrazine, N2H4, is a highly reactive compound. Hydrazine can be made in the 
following reaction.

 2NH3 + NaClO → N2H4 + NaCl + H2O

3–1 Calculate the percentage atom economy for this reaction to produce hydrazine.

 Relative formula masses (Mr):

 NH3 = 17, NaClO = 74.5, N2H4 = 32, NaCl = 58.5, H2O = 18

 Give your answer to three significant figures. [3 marks]

3–2 When 1.0 kg of ammonia, NH3, reacts the maximum theoretical mass of hydrazine 
is 0.94 kg. The percentage yield of the reaction is 71%.

 Calculate the actual mass of hydrazine formed in the reaction. [2 marks]

3–3 The reaction between nitrogen and hydrogen to form hydrazine is:

 N2 + 2H2 → N2H4

 This reaction is endothermic.

 Draw a fully labelled reaction profile for this reaction between nitrogen and 
hydrogen. The reaction profile shows how the energy changes during the progress 
of the reaction. [3 marks]

Total: 8

4 Methane, CH4, is a flammable gas that is used in combustion reactions to provide 
heat for cooking and heating.

4–1 State whether the combustion of methane is exothermic or endothermic. Give one 
reason for your answer. [1 mark]

4–2 Explain why methane is a gas at room temperature. Answer in terms of structure 
and bonding. [3 marks]

4–3 Figure 1 shows the displayed formulae for the combustion reaction between 
methane and oxygen.

++H C

H

H

H O C O
O O

O O

O
H H

O
H H

Figure 1 

 Table 2 shows the bond energies in the reaction. Calculate the overall energy 
change for the combustion of methane. Use Figure 1 and Table 2. [4 marks]

C–H O=O C=O H–O
Energy in kJ/mol 413 496 743 463

Table 2

Total: 8
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