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How to use this book
This book will help you keep a record of the required practicals you have 
completed, as well as your results and conclusions. It covers the AQA GCSE 
(9–1) Chemistry (separate science) specifcation.

Practical structure

Completing the practical
At the start of each practical, there is a brief context to help explain how the 
science behind the practical ties into the wider course. There are also page 
references for further information that will direct you to the AQA GCSE (9–1) 
Chemistry Student Book.
The aim of each practical is laid out, with a list of equipment needed. Your 
teacher will inform you whether or not all equipment is available, and if the 
method needs to be adapted as a result.
Before you begin, you must read and understand the health and safety 
notes and take precautions as necessary. Once you have carried out a risk 
assessment, you should check with your teacher whether or not you can start 
working through the method.
The method provides step-by-step instructions for the practical; read it at 
least once before you start. Once you have understood everything, you can 
follow the steps to complete the practical. Tips may be provided to help.

Observations and questions
Each practical has an observations section to record your results; you may 
wish to use separate sheets of paper for additional workings. Scaffolded 
questions are provided to help you with conclusions and evaluations for the 
practical.
There are exam-style questions related to each practical. Your teacher may 
decide to set these as part of the lesson or at a later date. The exam-style 
questions are followed by a further application section, which provides 
questions that apply the scientific theory from the practical to different 
contexts. This will help to consolidate your understanding.

Other features to help you through the practical include:

Health and safety
Each practical includes health and safety guidance to help you carry out the 
experiment safely. However, it is still the duty and legal obligation of schools 
to carry out their own risk assessments for each practical in accordance with 
local health and safety requirements.

Key terms
Key terms and definitions that will help you understand vocabulary relevant to 
the practical. A full list of key terms is provided on page 64.

Key equations
Equations that are required in the practical’s results or questions. Some 
of the more commonly known equations may have been omitted to mimic 
examination papers. A full list of equations is provided on page 63.
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Maths opportunities
Opportunities to cover mathematic skills. These usually list only those skills 
most relevant to the practical, but additional minor skills may also be covered.

Tips
Guidance about, for example, the recommended way to complete a practical 
or answer certain questions.

Notes
Key points to help if, for example, there are alternatives to the given method or 
equipment.

Answers to all questions are provided in the teacher book and can be found 
online here: www.hoddereducation.co.uk/AQAGCSELabBook

The accompanying teacher book is available at www.hoddereducation.
co.uk/AQATeacherLabBook and can also be bought as part of a classroom 
pack at www.hoddereducation.co.uk/AQASingleSciLabClassroomPack.

How you will be assessed
In AQA GCSE (9-1) Chemistry, you are not assessed on the required practicals 
independently. However, you are expected to complete these experiments as 
part of the wider science course in the exam.
In AQA, questions on these (or similar) practicals count for at least 15% of  
the overall marks. It is important to note that the exams are not restricted to 
asking questions on these specific practicals, and instead are designed to 
focus on investigative skills. This means they are likely to test how well you can 
apply your practical knowledge to unfamiliar contexts. It is for this reason that 
we have included Further application within this lab book. 
You should be sure to keep this book safe as it may prove a useful resource 
when it comes to revising for your exams. 

2 +13
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Required practical 4: Investigating the variables that affect temperature 
changes in reacting solutions

Further information can be found 
in AQA GCSE (9–1) Chemistry 
Student Book on these pages:
129–130: Exothermic and 
endothermic reactions
63–96: Quantitative chemistry
101: Reaction with dilute acids

Exothermic reactions are reactions that release heat energy into the 
surroundings. This energy release is often the reason for performing the 
reactions – during cooking or generating electrical energy with steam, for 
example. There are numerous factors that affect how much energy is released 
during a reaction. This practical investigates how changing the mass of the 
reactants affects the change in temperature.

Health and safety
• Wear eye protection. 
• Tell your teacher about any spills, do not try to clean them up yourself.
• Hydrochloric acid solution is an irritant – you must wear eye protection and avoid 

getting the acid (hot or cold) on your skin. Rinse hands if this occurs.
• Magnesium powder is flammable and an irritant. Keep the magnesium away from 

sources of flame.
• Hydrogen gas is flammable. Keep the gas produced by the reaction away from 

sources of flame and perform the experiment in a well-ventilated area.

Aim
Investigate the variables that affect temperature changes in reacting solutions 
such as: acid plus metals; acid plus carbonates; neutralisations; displacement 
of metals.

Note
In this practical we are looking at a neutralisation reaction of a metal with an acid, but 
it covers the techniques involved when measuring heat release by any experiment that 
causes a water-based solution to heat up.

Equipment and reagents
• 250 cm3 beaker
• 25 cm3 measuring cylinder
• Expanded polystyrene cup
• Thermometer (ideally measuring 

from −10 °C to 100 °C)
• Weighing boat

• Spatula
• Mass balance (ideally measuring to 

2 decimal places)
• 1.0 mol/dm3 hydrochloric acid 

solution
• Magnesium powder

Method
1 Place the expanded polystyrene cup into the beaker to keep it stable.
2 Use a measuring cylinder to measure out 25 cm3 of hydrochloric acid 

solution. Pour this into the polystyrene cup.
3 Place the thermometer into the acid.
4 Use a mass balance to carefully weigh out 0.1 g of magnesium powder into 

a weighing boat.
5 Record the starting temperature of the solution.
6 Add the magnesium to the solution quickly. Stir the mixture carefully with 

the thermometer.
7 Check the temperature regularly until the temperature stops rising. Record 

the maximum temperature reached in the observations section.
8 Clean out the polystyrene cup and repeat steps 1–7 for a second set of results.
9 Clean out the polystyrene cup and repeat steps 1–8, using up to four 

different masses of magnesium (0.2 g, 0.3 g, 0.4 g and 0.5 g).

Note
There are a number of alternative reactions that can be used in this experiment. The 
masses and volumes and use will change for different reactions and your teacher will 
provide you with alternative quantities.

Tip
If you are using a long thermometer, 
use a clamp and stand to ensure the 
thermometer is secure.

Maths opportunities
• Addition and subtraction
• Calculating mean values
• Plotting and interpreting graphs
• Calculating moles from mass and from 

concentration
• Measuring volumes, masses and 

temperatures

2 +13

Key terms
Endothermic reaction: a reaction that 
absorbs heat energy (and so causes a 
decrease in temperature).
Exothermic reaction: a reaction that 
releases heat energy (and so causes an 
increase in temperature).
Neutralisation: the reaction between an 
acid and an alkali, base, carbonate  
or metal that produces a salt with  
a pH of 7.
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Observations
1 Record the temperature changes that you observe during the reaction between your chosen reagents (magnesium 

and hydrochloric acid, for example).

Repeat 1 Repeat 2

Mass / g Starting 
temperature / °C

Maximum 
temperature / °C

Temperature 
rise / °C

Starting 
temperature / °C

Maximum 
temperature / °C

Temperature 
rise / °C

Mean 
temperature  
rise / °C

Conclusions
2 a) Plot a graph of your results.
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b) Describe the trend in your results.

3 Explain the trend shown in your results in terms of limiting reagents.

Evaluation 
4  The theoretical maximum temperature rise is 55.5°C for this specific reaction.
 Compare this with the result that you obtained, and evaluate the experiment.
 Suggest any improvements that could be made to the experiment based on your evaluation.

Tip
You can choose to use moles 
calculations in your answer to support 
your explanation.

451483_AQA_01_GCSE_(9-1)_Chem_St_Lab_Bk_001-068.indd   27 30/11/18   9:27 PM



sa
mple

AQA GCSE (9–1) Chemistry Required Practicals Lab Book

28

AQA GCSE (9–1) Chemistry Required Practicals Lab Book

Exam-style questions
1 25 cm3 of 1.0 mol/dm3 sodium hydroxide reacts with 25 cm3 of 1.0 mol/dm3 hydrochloric acid in a 

neutralisation reaction.
 The temperature of the reaction changed from 21°C to 29°C.

a) Identify whether this reaction is exothermic or endothermic. [1]

b) Draw a reaction profile for this type of reaction. Include labelled arrows to show:
• reactants
• products
• activation energy
• overall energy change. [4]

En
er

g
y

Progress of reaction

c) Calculate the temperature rise during the reaction. [1]

d) Explaining your answer in both cases, predict what the temperature rise would be if:

i) the concentration of one of the reactants was doubled [2]

ii) the concentration of both of the reactants was doubled. [2]
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2 a) The neutralisation of sulfuric acid with calcium carbonate is a reaction used to neutralise acidic soil.
 The products of this reaction are calcium sulfate, carbon dioxide and water.
 Write the symbol equation for this reaction. [1]

In a laboratory test, 50 cm3 of 1.0 mol/dm3 was added to different masses of calcium carbonate. The results are 
shown in this table.

Mass of calcium carbonate / g Starting temperature / °C Final temperature / °C Temperature rise / °C

1 22 24

2 21 25

3 22 28

4 21 29

5 21 31

6 21 31

b) Complete the table. [2]

c) Describe and explain the trend in the results. [2]

d) Explain, in terms of the moles of acid and the moles of calcium carbonate, why this reaction reaches its 
maximum temperature rise at 5 g. [3]

e) Use the following equation to calculate the heat energy released when 5 g of calcium carbonate reacts with 
the sulfuric acid.

 Assume 1 cm3 of the acid weighs 1 g. [2]
 heat energy (J) = mass of acid (g) × 4.2 × temperature rise (°C)

[Total =     / 20 marks]
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Further application
1 A group of students wanted to see if they could determine the order of reactivity of different metals.
 They planned to measure the change in temperature when reacting different metals with a solution of copper(II) 

sulfate.
 The metals they wanted to test were iron, zinc and magnesium.

a) Write a method that the students could use to determine the heat released during these reactions. 
 You should include:

• a brief method
• independent, dependent and control variables
• an explanation of how the test will be made fair. [6]
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b)  Each metal is added to 50 cm3 of highly concentrated copper(II) sulfate. The temperature rise per gram of metal 
is shown in this table.

Metal Temperature rise per gram / °C/g

Zinc 18

Iron 7

Magnesium 35

 Using the formula below, calculate the energy released by 1 g of each metal.
 Assume 1 cm3 of copper sulfate has a mass of 1 g. [3]

heat energy (J) = mass of acid (g) × 4.2 × temperature rise (°C)

c) Based on this set of results, put the metals in order of reactivity. Give your reasons. [2]

d) Using your knowledge of the relationship between mass, moles and Mr, calculate the energy released by one 
mole of each metal. [3]

[Total =     / 14 marks]
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