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Answers can be found in the accompanying teacher book and also online at
www.hoddereducation.co.uk/AQAGCSELabBook
We have carried out a health and safety check of this text and have attempted to identify all recognised hazards
and suggest appropriate cautions. However, the Publishers and the authors accept no legal responsibility on any
issue arising from this check; whilst every effort has been made to carefully check the instructions for practical work
described in this book, 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. Suitable blank and model risk assessments
are publicly available and can be found readily online.
The text has not been through the AQA endorsement process.
For further health and safety information (e.g. Hazcards) please refer to CLEAPSS at www.cleapss.org.uk.
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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) Physics (separate science) specification.
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)
Physics Student Book.
The aim of each practical is laid out, with a list of equipment needed. Your
teacher will inform you if all equipment is available, and if the method needs to
be adapted as a result.
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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 if 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.

Questions

sa
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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 practicals 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.
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 pages 66–67, with
details of which are provided in the exam and which are not.
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3
Maths opportunities
2 +1
Opportunities to cover mathematic skills. These usually only list those skills
most relevant to the practical, but additional minor skills may also be covered.

Tip
Guidance about, for example, the recommended way to complete a practical
or answer certain questions.
Note
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.
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How you will be assessed
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In AQA GCSE (9–1) Physics, 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 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.
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Required practical 3: Investigating the factors affecting the resistance of
electrical circuits
Resistance is simply a measure of how difficult it is for an electric current to
flow through a component or circuit. The more difficult it is for the electrons
to pass through the circuit, the higher the resistance will be. It is important to
understand the resistance of a circuit and its components as it ensures each
part is getting the correct amount of potential difference and current for their
purpose. Get it wrong, and components might not work or could break.
Resistance can be calculated using Ohm’s law:
V
R=
I
where
• R is resistance, measured in ohms, Ω
• V is voltage (potential difference), measured in volts, V
• I is current, measured in amps, A

Further information can be found in
AQA GCSE (9–1) Physics Student
Book on these pages:
• 39–41: Current and charge
• 41: Ammeters and voltmeters
• 41–42: Resistance.

Key terms

Health and safety

Current: a ﬂow of electrical charge; the size of the electric current is the rate of ﬂow of
electrical charge; it is measured in amperes (A).
Ohm’s law: the current flowing through a resistor at a constant temperature is directly
proportional to the voltage across the resistor.
Potential difference (p.d.): a measure of the work done, or energy transferred to
a component, by each coulomb of charge that passes through it; it is measured in
volts (V).
Series: in a series circuit, components are connected one after another in a complete
circuit loop.
Parallel: in a parallel circuit, two or more components are connected to the same
points in the circuit.

•
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Ensure that wires are properly
insulated and do not use multiple
batteries if you are using low-voltage
lamps, as this could cause them
to blow.
Wires may get hot with larger currents.

Maths opportunities

•
•
•
•
•
•

3
2 +1

Recognising and using expressions in standard form
Using an appropriate number of significant figures
Finding arithmetic means
Plotting two variables from experimental or other data
Changing the subject of an equation
Substituting numerical values into algebraic equations using appropriate units for
physical quantities

Aim

•

Key equations
Ohm’s law: R =

V
I

Investigate the factors affecting the resistance of electrical circuits including the
length of a wire at constant temperature (Part A) and combinations of resistors
in series and parallel (Part B).

Equipment

• Length of wire mounted on a metre • Two resistors
rule (e.g. 0.5 mm in diameter)
• Voltmeter
Wires
•
• Ammeter
• Crocodile clips
• Battery

12
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Required practical 3: Investigating the factors affecting the resistance of electrical circuits

Method

In Part A, you will be investigating how the length of a wire affects its
resistance.
In Part B, you will be investigating how the arrangement of components (such
as resistors) in series and parallel affects the resistance of the circuit.

Part A: Length of a wire

1 Set your equipment up as shown in this diagram.
+

A

V

Tip

6V

Make sure your ammeter is in series and
your voltmeter is in parallel on either side
of the wire.

insulating tape

wire

crocodile
clip connections

metre rule

2 Attach one crocodile clip to the end of the wire that is mounted on the
metre rule. Attach the other crocodile clip 0.1 m along the wire.
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Tip

If no values show on your ammeter
and/or voltmeter, check that you have
set it up correctly and that none of the
components are broken.

3 There should now be a reading on both your ammeter and voltmeter. Add
both these values to your results table in the observations section.
4 Move the second crocodile clip along the wire and take measurements
every 0.1 m, up to 1 m. You should complete the results table.

sa
m

Part B: Resistors in series and parallel

1 Set up your circuit for a single resistor, as shown in the first circuit diagram.
If the circuit is set up correctly, there will be readings on both the voltmeter
and ammeter.
One resistor

Two resistors in series

A

Two resistors in parallel

A

A

V
V

V

2 Record these reading in the results table in the observations section.
3 Calculate the resistance of the circuit using Ohm’s law.
4 Add in a second resistor, in series, as shown in the second circuit diagram.
Take readings and add them to the results table.

Key equation
Ohm’s law: R = V

I

5 Move the second resistor so that it is now in parallel, as shown in the third
circuit diagram. Take a final set of readings and add to the results table.

13
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Observations
Part A
Length / m

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Current / A
Potential difference / V
Resistance / Ω

Part B
Arrangement

Potential
difference / V

Current / A

Resistance / Ω

One resistor

Two resistors in parallel

Conclusions
Part A

pl
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Two resistors in series

sa
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1 Plot a graph of length (x-axis) against resistance (y-axis). Draw a line of best fit.

2 Look at your graph. What pattern do you notice? Suggest a reason why your graph has this pattern.

14
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Required practical 3: Investigating the factors affecting the resistance of electrical circuits
3 Suggest why your line of best fit does not pass through the origin.

Part B
4 How, and why, does the current change as you add resistors in series?
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5 What happens to the current as you add resistors in parallel? Give a reason for your answer.
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6 Suggest what would happen if you added a third resistor in series.

7 Suggest what would happen if you added a third resistor in parallel.

Evaluation
Part A

8 Describe two ways you could improve the accuracy of your experiment.

Part B
9 Why does the voltage of the circuit stay the same for each arrangement? How would you increase or decrease it?

15
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Exam-style questions
1 A student set up a circuit as shown in this diagram. They used three lamps of identical resistance.
V

P

Q

pl
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a) The voltmeter across the power supply measures 6.0 V. Calculate the potential difference reading at P.
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b) The current in the circuit is 0.5 A. Calculate the resistance of one of the lamps.

[1]

[3]

c) Calculate the power of one of the lamps.

[2]

d) Calculate the total energy transferred to all three lamps over the course of 3 minutes.

[3]

e) The voltmeter reading at Q actually reads 2.20 V. Identify the measurement error.

[1]

f) Give a possible reason for this error.

[1]

[Total =     / 11 marks]
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Required practical 3: Investigating the factors affecting the resistance of electrical circuits

Further application
1 This equation shows the relationship between resistance of a metal wire and three factors: resistivity, length and
cross sectional area.
resistivity × length
T resistance =
cross sectional area
where
resistance is measured in ohms, Ω
Key term
resistivity is measured in ohm metres, Ωm
Cross sectional area: the twodimensional area you would see when
length is measured in metres, m
you cut into a wire.
cross sectional area is measured in square metres, m2
Rearrange the equation to make resistivity the subject.
[1]
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2 A student wishes to measure the resistivity of a cylindrical copper wire.
They have an ammeter, a battery, a switch, a variable resistor and a voltmeter.

[2]
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a) Complete a circuit diagram, using the equipment listed, which will enable the student to determine the
resistivity of the copper wire. The diagram has been started for you.

+

b) The student plans to use a metre ruler to measure the length of the copper wire.
Suggest why this would not be suitable for measuring the cross sectional area of the wire. Suggest an
alternative measuring device.

[2]
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c) The radius of the wire is measured as 7.4 × 10−5 m. Calculate the cross-sectional area.

[2]

Key equation
area of a circle = π × r 2
where

r is the radius measured in metres, m

[5]
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d) When a potential difference of 2.0 V is put across a 50 cm length of the copper wire, a current of 4.0 A is
measured. Calculate the resistivity of copper.
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[Total =     / 12 marks]
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