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UNIT SHEETS

These pages cover the specific statements you need to know.

Note which topics appear in paper 1 and which are in paper 2.

Key
AQA Labels this as a Key Focus
No colour: Could come up
RP means required practicals
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Specification
code
6.1.1.1
6.1.1.2
6.1.1.3
6.1.1.4
6.1.2.1
6.1.2.2
6.1.3
6.2.1.1
6.2.1.2
6.2.1.3
6.2.1.4
6.2.4.1
6.2.4.2
6.2.4.3
6.3.1.1
6.3.1.2
6.3.3.1
6.4.1.1
6.4.1.2
6.4.1.3
6.4.2.1
6.4.2.2
6.4.2.3
6.4.2.4
6.1.1.3
6.2.1.3
6.2.1.4
6.3.1.1
6.5.1.1
6.5.1.2
6.5.1.3
6.5.1.4
6.5.2
6.5.4.1
6.5.4.2
6.5.5.1
6.5.5.2
6.6.1.1
6.6.1.2
6.6.2.1
6.6.2.2
6.6.2.3
6.6.2.4
6.7.2.1
6.7.2.2
6.7.2.3
6.5.3
6.5.4.2
6.6.1.2
6.6.2.2

Title
Energy stores and systems
Changes in energy
Energy changes in systems
Power
Energy transfers in a system
Efficiency
National and global energy resources
Standard circuit diagram symbols
Electrical charge and current
Current, resistance and potential difference
Resistors
Power
Energy transfers in everyday appliances
The National Grid
Density of materials
Changes of state
Particle motion in gases
The structure of an atom
Mass number, atomic number and isotopes
The development of the model of the atom
Radioactive decay and nuclear radiation
Nuclear equations
Half-lives and the random nature of radioactive decay
Radioactive contamination
RP14: Specific heat capacity
RP15: Resistance
RP16: IV Characteristics
RP17: Density
Scalar and vector quantities
Contact and non-contact forces
Gravity
Resultant forces
Work done and energy transfer
Describing motion along a line
Forces, accelerations and Newton's Laws of motion
Momentum is a property of moving objects
Conservation of momentum
Transverse and longitudinal waves
Properties of waves
Types of electromagnetic waves
Properties of electromagnetic waves 1
Properties of electromagnetic waves 2
Uses and applications of electromagnetic waves
Electromagnetism
Fleming's left-hand rule
Electric motors
RP18: Force and extension
RP19: Force and acceleration
RP20: Investigating waves
RP21: Infrared radiation

Paper 1 topics
- Energy
- Electricity
- Particle model of matter
- Atomic structure
Paper 1 ‘major focus of the content in the exam’
- Energy changes in a system, and the ways energy is stored before
and after such changes
- Energy transfers
- Changes of state and the particle model
- Particle model and pressure
- Atoms and isotopes
- Atoms and nuclear radiation
Paper 1 ‘topics not assessed’
- Series and parallel circuits
- Domestic uses and safety
- Internal energy and energy transfers
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Paper 2 topics
- Forces
- Waves
- Magnetism and electromagnetism

Paper 2 ‘major focus of the content in the exam’
- Forces and their interactions
- Describing motion along a line
- Forces, accelerations and Newton’s Laws of motion
- Momentum
- Electromagnetic waves
- The motor effect
Paper 2 ‘topics not assessed’
- Forces and elasticity
- Forces and braking
- Permanent and induced magnetism, magnetic forces and fields
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POWERFUL KNOWLEDGE
These pages cover the key words and definitions that you should know for physics.
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Key Words

Definitions

1. Energy Transfers

Work

The energy transferred by a force. Work done (joules, J) =
force (newtons, N) x distance moved in the direction of the
force (metres, m).

Power

The energy transformed or transferred per second. The unit
of power is the watt (W).

Conservation of
energy

Energy cannot be created or destroyed.

Dissipated

The energy that is not usefully transferred and ends up being

energy /
Dissipation of

stored in less useful ways.

energy
Input energy

Energy supplied to a device.

Useful energy

Energy transferred to where it is wanted in the way that is
wanted.

Wasted energy

Energy that is not usefully transferred.

Efficiency

Useful energy transferred by a device divided by the total
energy supplied to the device.

Elastic

Energy stored in an elastic object as a result of it being

potential energy deformed. E.g. A stretched spring
Spring constant Force per unit extension of a spring.
Hooke’s Law

The extension of a spring is directly proportional to the force
applied, as long as its limit of proportionality is not exceeded.

Thermal
conductivity

Property of a material that determines the energy transfer
through it by conduction.

Specific heat
capacity

Energy needed to raise the temperature of 1 kg of a
substance by 1 °C.
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Infrared

Electromagnetic waves between visible light and microwaves in

radiation

the electromagnetic spectrum.

Black body

The radiation emitted by a perfect black body (a body that

radiation

absorbs all the radiation that hits it).

2. Energy Resources
Nuclear fuel

Substance used in nuclear reactors that releases energy due
to nuclear fission.

Nucleus

Tiny positively charged object composed of protons and
neutrons at the centre of every atom.

Reactor core

The thick steel vessel used to contain fuel rods, control rods
and the moderator in a nuclear fission reactor.

Carbon-neutral

A biofuel from a living organism that takes in as much carbon
dioxide from the atmosphere as is released when the fuel is
burned.

Renewable
energy

Energy from natural sources that is always being replenished
so it never runs out.

Biofuel

Any fuel taken from living or recently living materials, such as
animal waste.

Geothermal

Energy released by radioactive substances deep within the

energy

Earth.

National grid

The network of cables and transformers used to transfer
electricity from power stations to consumers (i.e., homes,
shops, offices, factories etc.)

3. Domestic Electricity

Step-down

Electrical device used to step-down the size of an alternating

transformers

potential difference.

Step-up

Electrical device used to step-up the size of an alternating

transformers

potential difference.
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4. Atomic Structure

Mass number

The number of proton and neutrons in a nucleus.

Atomic number

The number of protons (which equals the number of electrons)
in an atom. It is sometimes called the proton number.

Activity

The number of unstable atoms that decay per second in a
radioactive source.

Count rate

The number of counts per second detected by a Geiger
counter.

Alpha radiation
(α)

Alpha particles, each composed of two protons and two
neutrons, emitted by unstable nuclei.

Beta radiation
(β)

Beta particles that are high energy electrons created in, and
emitted from, unstable nuclei.

Gamma
radiation (γ)

Electromagnetic radiation emitted from unstable nuclei in
radioactive substances.

Chain reaction

Reactions in which one reaction causes further reactions,
which in turn cause further reactions, etc.

Half-life

Average time taken for the number of nuclei of the isotope
(or mass of the isotope) in a sample to halve.

Ionisation

Any process in which atoms become charged.

Irradiated

An object that has been exposed to ionising radiation.

Isotopes

Atoms with the same number of protons and different
numbers of neutrons.

Moderator

Substance in a nuclear reactor that slows down fission
neutrons.

Nuclear fission

The process in which certain nuclei (uranium-235 and
plutonium-239) split into two fragments, releasing energy and
two or three neutrons as a result.

Nuclear fission
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Reactors that release energy steadily due to the fission of a

reactor

suitable isotope, such as uranium-235.

Nuclear fusion

The process where small nuclei are forced together to fuse
and form a larger nucleus.

Radioactive

The unwanted presence of materials containing radioactive

contamination

atoms on other materials.

Reactor core

The thick steel vessel used to contain fuel rods, control rods
and the moderator in a nuclear fission reactor.

1. Force Basics
Scalar
Vector
Contact force
Non contact
force
Weight
Newton meter
Resultant force

A quantity that has magnitude but no direction.
A quantity that has both magnitude and direction.
The objects are physically touching.
The objects are physically separated.

Directly
proportional
Limit of
proportionality
3. Forces and

As one amount increases the other amount increases at the
same rate.
The limit to the amount of force you can apply to an object
for the extension to keep on increasing proportionally.
Motion

Displacement

The straight-line distance and direction from an objects
starting position to its finishing position.
The speed and direction of an object.
A measure of how quickly velocity is changing.
The tendency of an object to remain stationary or continue
travelling at a constant velocity.

The force acting on an object due to gravity.
Calibrated spring balance used to measure weight.
A single force that can replace all the forces acting on an
object to give the same effect as the original forces acting
together.
Work done
The energy transferred when a force moves an object
through a distance or by a moving change.
Joule
Unit of energy. 1 joule =1 newton- metre.
2. Forces and Their Effects

Velocity
Acceleration
Inertia
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4. Car Safety and Momentum
Momentum

A property of a moving object that is the product of its mass
and velocity.
5. Properties of Waves

Transverse

Waves where the vibrations are at right angles to the
direction of the wave.
Longitudinal
Waves which show areas of compression and rarefaction.
Amplitude
The maximum displacement of a point on a wave away from its
undisturbed position.
Wavelength
The distance from a point on one wave to the equivalent on
the adjacent wave.
6. Electromagnetic Waves
Electromagnetic A continuous spectrum of all the possible wavelengths of
spectrum
electromagnetic waves.
Radiation dose
Measured in sieverts is a measure of the risk of harm from
the body being exposed to radiation.
Transparent
Transmit light in a straight line.
Translucent
Transmit light and scatter it.
7. Magnetism and Electricity
Permanent
A magnetic material that always has its own magnetic field
magnet
around it.
Induced magnet A magnetic material that only has its own magnetic field, and
behaves as a magnet, while it is inside another magnetic field.
Solenoid
A coil of wire often used in the construction of
electromagnets.
Generator
The induction of a potential difference across a conductor
effect
which is experiencing a change in external magnetic field. If
the conductor is part of a complete circuit, this will cause a
current to flow.
Alternator
A device which generates an ac supply using the generator
effect.
Dynamo
A device which generates a dc supply using the generator
effect.
Transformer
A device which can change the potential difference of an ac
supply.
12

POWERFUL KNOWLEDGE
These pages show you the equations sheet you will get in your physics exam.
Take some time to know how to use this sheet so you use the right calculation in
your exam.
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POWERFUL KNOWLEDGE

These next pages contain knowledge mats that help enhance your knowledge on
specific areas in detail.

Use these pages with the Unit Sheet on page 3-6 to make sure you are not revising
something that is not being examined this year
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POWERFUL KNOWLEDGE

These next pages contain the methods for the required practicals you will be
examined on.

Watch the videos by the QR codes on each page.
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POWERFUL KNOWLEDGE

Practical equipment and key vocabulary
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Equipment Lists:
Equipment

Picture

Use

Name
Beaker

Used to measure, mix
and heat liquids.

Wire Gauze

A sheet of thin metal
that has net-like
patterns or a wire
mesh. It is placed on
top of a tripod to
support the beakers,
flasks, or other
glassware during
heating.

Bunsen Burner

Used for heating
solids and liquids in
beakers, flasks or
other glassware.

Tripod

Used to support
flasks, beakers and
other glassware.
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Heat Proof Mat

This is placed under a
Bunsen burner to
prevent damage to the
work surface.

Goggles

Goggles are worn to
shield the wearer's
eyes from impact
hazards such as flying
fragments, objects,
large chips, and
particles.

Splint

A thin long piece of
wood used to light a
Bunsen burner.

Pipette

Used to put liquid into
a test tube.

Stand

Used to support other
pieces of equipment
and glassware such as
burettes, test tubes
and flasks.
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Boss and Clamp

The boss is used to
connect objects, such
as the clamp, to the
stand.

Spatula

A stainless steel
utensil used to
transfer powders to
test tubes, beakers
and other glassware.

Thermometer

Used to measure the
temperature of liquids
in Degrees Celsius.

Measuring

Used to measure the

Cylinder

volume on a liquid.

Conical Flask

Used to mix solutions.

Tongs

Used to grasp a hot
crucible, flasks,
evaporating dishes, or
even small beakers.
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Forceps

Used as pincers or
tongs, for seizing and
holding objects.

Stop Watch

Used to measure time.

Newton Meter

Used to measure
Newtons.

Slotted Mass

Used to measure the
weight of abjects.

Microscope

Used to see objects
that are too small to
be seen by the naked
eye.

Tuning Fork

Used to assess
vibratory sensation
and hearing.
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Magnet

All magnets have
north and south poles.
Opposite poles are
attracted to each
other, while the same
poles repel each other.

Callipers

Used to measure
dimensions of objects
with a high degree of
accuracy.

Mass Balance

A mass balance will
tell you the mass of an
object.

Spirit Burner
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Used to burn alcohol.

Are our results precise or accurate? How to tell…
• Precision – how close two or more measurements are to each other
• Accuracy – how close a measurement is to the true value

Why are my results different? What could be the error…
• Random error – these are unpredictable events that cause readings to be
spread about the true value, due to results varying in an unpredictable way
from one measurement to the next. Examples are spilling a liquid when
measuring it, not stopping a stop watch on time etc. The effect of random
errors can be reduced by making more measurements and calculating a new
mean.
• Systematic error – these are problems in a method that will happen every
time, causing readings to differ from the true value. Examples are using an
incorrect piece of equipment, choosing a poor way of measuring/observing
etc. Systematic errors cannot be dealt with by simple repeats. If a systematic
error is suspected, the data collection should be repeated using a different
technique or a different set of equipment, and the results compared.
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• Hypothesis – a proposal intended to explain certain facts or observations.
• Interval – the quantity between readings, eg a set of 11 readings equally
spaced over a distance of 1 metre would give an interval of 10 centimetres.
• Prediction – a prediction is a statement suggesting what will happen in the
future, based on observation, experience or a hypothesis.
• Range – the maximum and minimum values of the independent or dependent
variables; important in ensuring that any pattern is detected. For example a
range of distances may be quoted as either: 'From 10 cm to 50 cm' or 'From
50 cm to 10 cm'.
• Repeatable – a measurement is repeatable if the original experimenter
repeats the investigation using same method and equipment and obtains the
same results.
• Reproducible – a measurement is reproducible if the investigation is repeated
by another person, or by using different equipment or techniques, and the
same results are obtained.
• Resolution – this is the smallest change in the quantity being measured
(input) of a measuring instrument that gives a perceptible change in the
reading.
• True value – this is the value that would be obtained in an ideal
measurement.
• Uncertainty - the interval within which the true value can be expected to lie.
Whenever a measurement is made, there will always be some uncertainty or
doubt about the result obtained. Uncertainty can be expressed in terms of
spread of values obtained. For example, a length of 56 cm ±2 cm would mean
the true value could be anywhere between 54 cm and 58 cm.
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• Validity – suitability of the investigative procedure to answer the question
being asked. An investigation would not be valid if factors have not been
controlled and there is more than one independent variable.
• Valid conclusion – a conclusion supported by valid data, obtained from an
appropriate experimental design and based on sound reasoning.
• Variables – these are physical, chemical or biological quantities or
characteristics.
o Categoric variables have values that are labels, eg names of plants or
types of material.
o Continuous variables can have values (called a quantity) that can be
given a magnitude either by counting (as in the case of the number of
shrimp) or by measurement (eg light intensity, flow rate etc).
o Control variable is one which may, in addition to the independent
variable, affect the outcome of the investigation and therefore has to be
kept the same.
o Dependent variable is the variable which you measure.
o Independent variable is the variable which you change.

To note!!
NEVER use the word ‘amount’!
• When talking about solids use the word ‘mass’, for example “I need to keep
the mass of solid the same”.
• When talking about liquids use the word ‘volume’, for example “I need to
keep the volume of acid the same”.
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EXAM COMMAND
WORDS

These pages contain the common command words you will come across in an exam
and what you need to do to answer those questions.
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Exam command word

Things to remember!
You should use numbers given in the question to work out
the answer.
You should always show your working, as it may be
possible for the examiner to award some marks for the

Calculate

method even if the final answer is wrong.
You should always give the units – sometimes a mark may
be awarded for the correct units, even if the calculation
is wrong.

This requires you to describe the similarities and/or
differences between things, not just write about one.
Compare

If you are asked to “compare x with y”, you need to write
down something about x and something about y, and
should give a comparison.

Answers should be written in the space provided, e.g. on
Complete

a diagram, in spaces in a sentence or in a table.

You should recall some facts, events or processes in an
Describe

accurate way - for example an experiment you have done.
You may need to give an account of what something
looked like, or what happened, e.g. a trend in some data.
The answer must be based on the information given in the

Use the information

36

question.
Unless the information given in the question is used, no
marks can be given.

You should use the information supplied or your own
knowledge and understanding to consider the evidence
for and against and draw conclusions.
This goes further than “compare”. For example, you
Evaluate

may be given a passage to read and told to “Evaluate
the benefits of using system x and system y”. This
means you will need to write down some of the pros and
cons for both systems, AND then state which one is
better and why.
You should complete your answer with a conclusion.

Explain

You should make something clear, or state the reasons
for something happening.
The points in the answer must be linked logically.
The answer should not be a simple list of reasons.
Only a short answer is required, not an explanation or a
description. Often it can be answered with a single
word, phrase or sentence.

State, give, name,
write down

If the question asks you to state, give, or write down
one (or two etc.) examples, you should write down only
the specified number of answers, or you may lose
marks for any wrong examples given.
Your answers should be short, concise and to the
point!
This term is used in questions where you need to apply

Suggest

your knowledge and understanding to a new situation.
Often there may be more than one correct answer as
you are expected to base your answers on scientific
knowledge and/or principles
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PRACTICE PAGES
These pages contain practice exam questions for you to try and example answers for
you to review and see what a good answer looks like.
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Energy - Questions

1. What are the eight energy stores?
2. What are the four ways energy can be transferred?
3. What is the equation linking kinetic energy, mass and velocity?
4. What are the units for velocity?
5. What are the units for mass?
6. What are the units for energy?
7. The equation for elastic potential energy is Ee = ½ke2. What is the ½?
8. What are the units for the spring constant?
9. What are the units for extension?
10. What is the equation linking gravitational potential energy, mass, gravity and height?
11. What is the value and the units for gravitational field strength?
12. What is specific heat capacity?
13. In the equation for change in thermal energy, Δ E = m c Δ θ, what does Δ mean?
14. What are the units for specific heat capacity?
15. What are the units for change in temperature?
16. What is the equation linking power, energy and time?
17. What are the units of power?
18. What are the units for time?
19. What is the equation linking power, work done and time?
20. What are the units for work done?
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Conservation and dissipation of energy and energy resources - Questions
1. What is the law of conservation of energy?
2. List the four steps of what happens to waste energy.
3. What are two ways we can reduce wasting energy?
4. Give three examples of insulation that can be used in the house.
5. What are three things that affect how efficient an insulator is?
6. Why is a system never 100% efficient?
7. What is the equation for working out efficiency?
8. What are the units for efficiency?
9. Name three things we need energy resources for.
10. Name four renewable energy resources.
11. Name four finite (non-renewable) energy resources.
12. What is finite resource?
13. Name a gas produced by burning fuels.
14. What is a problem this gas contributes to?
15. Name a second gas produced by burning fuels.
16. What is a problem this one contributes to?
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Electricity - Questions

1. Draw the symbol for a cell.
2. Draw the symbol for a battery.
3. What is the difference between a battery and a cell?
4. Draw the symbol for an ammeter.
5. How must an ammeter be placed in a circuit?
6. Draw the symbol for a voltmeter.
7. How must a voltmeter be placed in a circuit?
8. Draw the symbol for a lamp.
9. Draw the symbol for a diode.
10. Draw the symbol for a resistor.
11. Draw the symbol for a LED (light emitting diodes).
12. Draw the symbol for a variable resistor.
13. Draw the symbol for a LDR (light dependent resistor).
14. Draw the symbol for a fuse.
15. Draw the symbol for a thermistor.
16. Draw the symbol for an open switch.
17. Draw the symbol for a closed switch.
18. What is equation taking charge, current and time?
19. What are the units for charge?
20. What are the units for current?
21. What is equation linking potential difference, current and resistance?
22. What are the units of potential difference?
23. What are the units for resistance?
24. Draw the current-potential different graphs for a resistor.
25. Draw the current-potential different graphs for lamp.
26. Draw the current-potential different graphs for a diode.
27. How does resistance of a thermistor change as temperature changes?
28. How does resistance of an LDR change as light intensity changes?
29. What is a use for an LDR?
30. What is a use for a thermistor?
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Safety and domestic uses of electricity - Questions

1. What is equation linking power, current and potential difference?
2. What are the units for power?
3. What is the equation linking power, current and resistance?
4. What is equation linking energy, power and time?
5. What is equation linking energy, charge and potential difference?
6. What is the National Grid?
7. What does step up transformer do?
8. What does a step-down transformer do?

Particle model of matter - Questions

1. Draw the arrangement of particles in a solid.
2. Draw the arrangement of particles in liquid.
3. What state(s) can flow?
4. Put the states in order of the energy their particles have, starting with the highest energy.
5. In which state(s) are the particles close together?
6. What is the equation linking density, mass and volume?
7. What are the units for density?
8. What are units the mass?
9. What are the units for volume?

Atomic structure and nuclear radiation - Questions
1. What is radioactive decay?
2. What four things can be emitted from a nucleus?
3. What are the units for radioactivity?
4. Put alpha, beta and gamma radiation in order of ionising power - greatest to least.
5. Put alpha, beta and gamma radiation in order of range in air - greatest to least.
6. What stops an alpha particle?
7. What stops a beta particle?
8. What stops gamma rays?
9. What is an alpha particle made of?
10. What is a beta particle made of?
11. What are gamma rays?
12. What happens to the atomic number when a nucleus emits a beta particle?
13. What is half-life?
43

TOPIC 5 – forces - 15 questions
1. Given 3 examples of contact and non-contact forces.
2. What is the difference between mass and weight?
3. What is the equation linking weight, mass and gravity?
4. What is equation linking work, force and distance?
5. What is equation linking force, the spring constant and extension?
6. What is equation linking pressure, force and area?
7. What is the equation linking distance, velocity and time?
8. How do you calculate the speed of an object from a distance-time graph?
9. How do you calculate the distance travelled from a velocity-time graph?
10. What is acceleration?
11. How is an object moving if the resultant force is zero?
12. What is the equation linking force, mass and acceleration?

TOPIC 6 – waves - 15 Questions
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
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Draw a transverse wave and add 4 keywords
What is the difference between a longitudinal and transverse wave?
Give an example of a longitudinal and transverse wave
Define amplitude and wavelength of a wave
Using T= 1/f
What is the time period of a wave with frequency 50Hz?
What is the equation for calculating wave speed?
What are the units for speed, wavelength and frequency?
What equipment is used to measure the speed of waves in water?
What speed do Electromagnetic waves travel at?
Write the EM spectrum in order
Select 2 EM waves and give a use and a danger of them
Why are some EM waves dangerous?
(HT only) State 4 properties of EM waves
(HT only) What causes refraction?
(HT only) Draw a wave front diagram to show how refraction occurs.

TOPIC 7 – magnetism and electromagnetism - 15 questions
1.
2.
3.
4.
5.
6.
7.
8.
9.

Which 3 materials are magnetic?
Why do we use soft iron and not use steel for the core of an electromagnet?
In which direction does the magnetic field around a magnet go N to S or S to N?
Which direction does a compass needle point on Earth?
Name 3 ways to change strength of an electromagnet.
What is the coil of wire around a core in an electromagnet set up is called?
What type of field is generated around a wire when a current flows through it?
What is the equation linking force, magnetic flux density, current and length?
Which rule; Fleming’s Left Hand Rule or Fleming’s Right Hand Rule is links the force, field and motion of a
conductor in a magnetic field
10. Name the digits on your hand that represent field, current and force in Fleming’s left hand rule.
11. Why can’t aluminium be sorted in a recycling centre using a magnet?

TOPIC 5 – forces - 15 questions answers
A1. Push, pull, friction, tension AND electrostatic, magnetism, gravity
A2. Mass is the amount of the amount matter and weight is the force produced by mass in a gravitational
field
A3. Weight (N) = mass (kg) x gravitational field strength (N/kg)
A4. Work (J) = force (N) x distance moved (m)
A5. Force = spring constant (k) x extension (m)
A6. Pressure = force (N) ÷ area (m2)
A7. Distance (m) = velocity (m/s) X time (s)
A8. Find the gradient [distance ÷ time] for the particular section you are after
A9. Distance travelled from a velocity-time graph = area under the graph
A10. Change in velocity per second.
A11. The retarding and thrust (or any other pair of) forces are balanced.
A12. Force (N) = mass (kg) X acceleration (m/s2)
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REVISION TOOLS

These pages contain revision clocks so you can make your own questions and ask
someone else to help you test your knowledge.
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REVISION TOOLS

These pages contain planning sheets for the required practicals so you can test
yourself planning on these experiments.
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