
Year 10 Revision booklet
Physics

Easter holidays Revision
Instructions:

Use the knowledge organizer to help you answer the 
questions on the revision sheets. 



There are 8 main stores of
energy:
• magnetic
• internal (thermal)
• chemical
• kinetic
• electrostatic
• elastic potential
• gravitational

potential
• nuclear.

Types of Energy

In each of these examples, energy is transferred by one of the 
following four types of energy transfer:
• mechanical work - a force moving an object through a 

distance
• electrical work - charges moving due to a potential 

difference
• heating - due to temperature difference caused electrically 

or by chemical reaction
• radiation - energy tranferred as a wave, eg light and 

infrared - light radiation and infrared radiation are emitted 
from the sun

Transferring Energy by conduction

The amount of energy stays
the same or is said to be
conserved. This fact is known
as the Principle of
Conservation of Energy.
Principle of Conservation of
Energy: Energy can neither be
created nor destroyed, but
can be changed from one
form to another.

Conservation of
Energy

Calculating Kinetic Energy

Calculating elastic potential energy

Calculating GPE

Calculating Work Done

Calculating Power

Calculating Efficiency

Calculating SHC

All metals are good conductors. When one end 
of a metal rod is put into a fire, the energy 
from the flame makes the ions in the rod 
vibrate faster. Since the ions in the solid metal 
are close together, this increased vibration 
means that they collide with neighbouring ions 
more frequently. Energy is passed on through 
the metal by these collisions, transmitting the 
energy. More frequent collisions increase the 
rate of transfer.

Transferring Heat Energy

1. Place a small beaker into a larger beaker.
2. Fill the small beaker with hot water from a kettle.
3. Put a piece of cardboard over the beakers as a lid. The lid

should have a hole suitable for a thermometer.
4. Place a thermometer into the smaller beaker through the

hole.
5. Record the temperature of the water in the small beaker and

start the stopwatch.
6. Record the temperature of the water every 2 minutes for 20

minutes.
7. Repeat steps 1-6, each time packing the space between the

large beaker and small beaker with the chosen insulating
material.

Insulation Required Practical

1. Place the immersion heater into the central hole at the top of the block.
2. Place the thermometer into the smaller hole and put a couple of drops of oil

into the hole to make sure the thermometer is surrounded by hot material.
3. Fully insulate the block by wrapping it loosely with cotton wool.
4. Record the temperature of the block.
5. Connect the heater to the power supply and turn it off after ten minutes.
6. After ten minutes the temperature will still rise even though the heater has

been turned off and then it will begin to cool. Record the highest
temperature that it reaches and calculate the temperature rise during the
experiment.

SHC Required Practical

Radiation is a method of heat transfer that does not
rely upon any contact between the heat source and
the heated object as is the case with conduction and
convection. Heat can be transmitted through empty
space by thermal radiation often called infrared
radiation. This is a type electromagnetic radiation .

Radiation

When a fluid, such as air or a liquid, is heated and then
travels away from the source, it carries the thermal
energy along. This type of heat transfer is called
convection. The fluid above a hot surface expands,
becomes less dense, and rises

Convection

The energy stored when like poles 
are pushed closer together or when 
unlike poles are pulled further 
apart. 

Energy Stores A thermal insulator is something that prevents
heat from moving from one place to another.
There are 3 main ways that heat can travel:
convection, conduction, and radiation. Typically
the phrase 'thermal insulator' refers to a
material that blocks conduction.

Insulation



How does the thermos flask
work? A thermos then goes
one step further. The glass
is silvered (like a mirror) to
reduce infrared radiation.
The combination of a
vacuum and the silvering
greatly reduces heat
transfer by convection,
conduction and radiation. ...
All the thermos is doing is
limiting heat transfer
through the walls of the
thermos.

Thermos Flask

Wind is produced as a result of giant
convection currents in the Earth's atmosphere,
which are driven by heat energy from the Sun.
This means that the kinetic energy in wind is a
renewable energy resource - as long as the
Sun exists, the wind will too.
Wind turbines use the wind to drive turbines
directly. They have huge blades mounted on a
tall tower. The blades are connected to a
'nacelle', or housing, which contains gears
linked to a generator. As the wind blows, it
transfers some of its kinetic energy to the
blades, which turn and drive the generator.
Several wind turbines may be grouped
together in windy locations to form wind
farms.

Wind Power

Like tidal barrages, hydroelectric power
(HEP) stations use the kinetic energy in
moving water. Often, the water comes
from behind a dam built across a river
valley. The water high up behind the dam
contains gravitational potential energy.
This is transferred to kinetic energy as the
water rushes down through tubes inside
the dam. The moving water drives
electrical generators, which may be built
inside the dam.

Hydroelectricity

Huge amounts of water move in and out of
river mouths each day because of the tides.
A tidal barrage is a barrier built over a river
estuary to make use of the kinetic energy in
the moving water. The barrage contains
electricity generators, which are driven by
the water rushing through tubes in the
barrage.

Tidal Power

The water in the sea rises and falls because
of waves on the surface. Wave machines use
the kinetic energy in this movement to drive
electricity generators.

Wave Power
In some places, the rocks are hot, but no
hot water or steam rises to the surface. In
this situation, deep wells can be drilled
down to the hot rocks and cold water
pumped down. The water runs through
fractures in the rocks and is heated up. It
returns to the surface as hot water and
steam, where its energy can be used to
drive turbines and electricity generators.
The diagram shows how this works.

Geothermal Energy

Solar panels do not generate electricity, but
rather they heat up water. They are often
located on the roofs of buildings where they
can receive heat energy from the Sun.
• Cold water is pumped up to the solar

panel, it heats up and is transferred to a
storage tank.

• A pump pushes cold water from the
storage tank through pipes in the solar
panel. The water is heated by heat
energy from the Sun and returns to the
tank. In some systems, a conventional
boiler may be used to increase the
temperature of the water.

Solar Heating

We can use the process of anaerobic
decay or decomposition to provide us
with fuel. Together the methane and
carbon dioxide produced are called
biogas. This is a source of renewable
energy. Biogas generators are large
vessels in which animal waste or specially
grown crops such as maize are allowed to
anaerobically digest. If domestic waste is
used as a source of methane, this also
reduces the volume of domestic waste
added to landfill sites.

Biogas

The main nuclear fuels are uranium and plutonium. In a nuclear
power station, nuclear fuel undergoes a controlled chain
reaction in the reactor to produce heat - nuclear energy is
converted to heat energy:
• heat is used to change water into steam in the boiler
• the steam drives the turbine (heat to kinetic energy)
• this drives the generator to produce electricity - kinetic to

electrical energy

Nuclear Power

A fossil fuel power station is a thermal power station which burns a
fossil fuel, such as coal or natural gas, to produce electricity. Fossil
fuel power stations have machinery to convert the heat energy of
combustion into mechanical energy, which then operates an
electrical generator.

Generating Electricity from Fossil Fuels



P1 Energy
AQA Trilogy

An object with a mass of 5kg is dropped from 
a height of 10m, work out the speed with 
which it hits the ground

(GPE = KE)

Calculate the kinetic energy of an object with 
mass of 50kg and is moving at a speed of 
10m/s

Write the equation for calculating kinetic
energy

What does each letter stand for?

Describe the  energy transfers:
• Bringing water to a boil in an electric 

kettle

• An object being propelled upwards

• A car braking

Work out the GPE of an object that has a 
mass of 2kg lifted though a height of 1.5m 
with a gravitational field strength of 9.8N/kg

Write the equation used to working out GPE 
(gravitational potential energy)

What does each letter stand for?

Write the equation for calculating work done

What does each letter stand for?

Calculate the work done when a force of 10N 
moves an object 2m

Calculate the energy stored in a spring when 
it is extended by 6cm. The spring has a 
constant of 150N/m

Check your units!

Write the equation for working out elastic 
potential

What does each letter stand for?

Write the two  equations for working out 
power

What does each letter stand for?

Machine A lifts a load of 100N through a 
height of 4m in 10s
Machine B lifts a load of 150N through a 
height of 3m in 15s
Which has more power?

Show your workings

RPA 14: Determining SHC
Calculate the energy change when a 
hot water bottle containing 1kg of water 
cools from 80°C to 30°C ( the SHC of water is 
4200J/kg°C)

Write the equation for calculating the 
change in thermal energy

What does each letter stand for?

The 8 energy 
stores



P1 Energy
AQA Trilogy

Describe conduction

What is meant by thermal conductivity?

Describe convection List how energy resources can be used

Define the term Watt

Calculate the energy transfer if a 60W 
lightbulb is on for 100s

Write the  2 equations for calculating energy 
efficiency

What is a renewable energy resource?

Can you name 7?
•

•

•

•

•

•

•

What is a non-renewable energy resource?

Name 3:
•

•

•

Describe the law of conservation in a closed 
system

A motor in a remote controlled car transfers 
300J of energy to the cars energy stores. 
225J are transferred to the cars kinetic 
energy stores. Calculate the efficiency of the 
motor

Describe how global warming occurs

Describe how acid rain forms

Give examples of other environmental 
problems associated with using non-
renewable fuels

Describe ways of reducing unwanted energy 
transfers

A blender is 70% efficient. If has a total input 
power of 600W. Calculate the useful power 
output

Describe ways to increase the efficiency of 
an energy transfer

Give examples of ways you can insulate your 
house



Some circuit symbols used in schematic diagrams are
shown below. A straight line is used to represent a
connecting wire between any two components of the
circuit. An electrical device that offers resistance to the
flow of charge is generically referred to as a resistor and
is represented by a zigzag line.

Circuit Diagrams Calculating Power

Calculating Energy

Calculating Charge

Calculating Resistance

A series circuit is a
closed circuit in which
the current follows
one path, as opposed
to a parallel circuit
where the circuit is
divided into two or
more paths. In a series
circuit, the current
through each load is
the same and the total
voltage across the
circuit is the sum of
the voltages across
each load.

Series Circuit

A parallel
circuit is a
closed circuit in
which the
current divides
into two or
more paths
before
recombining to
complete the
circuit. Each
load connected
in a separate
path receives
the full circuit
voltage, and
the total circuit
current is equal
to the sum of
the individual
branch
currents.

Parallel Circuit

If the current flows in only one direction it is called direct current, or d.c. Batteries and cells
supply d.c. electricity, with a typical battery supplying maybe 1.5V. The diagram shows an

oscilloscope screen displaying the signal from a d.c. supply.
If the current constantly changes direction, it is called alternating current, or a.c.. Mains
electricity is an a.c. supply, with the UK mains supply being about 230V. It has
a frequency of 50Hz (50 hertz), which means it changes direction, and back again, 50
times a second. The diagram shows an oscilloscope screen displaying the signal from an
a.c. supply.

ACDC

A fuse provides a built-in fail-safe to the electrical circuit
for a device. The fuse contains a thin wire that will melt
if the current gets too high. If there is a fault that causes
the casing of the device to become live, a large current
will flow through the low-resistance earth wire. This
high current will cause the fuse to melt.

Fuses

Features of 
a plug

Function

Outer 
insulation

All three wires in the cable are bundled together and there is extra plastic insulation 
wrapped round them all for safety

Cable grip This holds the cable tightly in place so that wires do not become loose

Live wire Copper wire coated with brown plastic along which the current enters the device

Fuse
A glass or ceramic canister containing a thin wire that melts if the current gets too 
high

Neutral 
wire

Copper wire coated with blue plastic that also connects to the cable in the wall and 
completes the circuit

Earth wire
Copper wire coated in striped plastic that provides a path for current to flow from 
the case of the device to the ground if there is a fault

Electricity is transferred from power
stations to consumers through the wires
and cables of the National Grid. When a
current flows through a wire some energy is
lost as heat. The higher the current, the
more heat is lost. To reduce these
losses, the National Grid transmits
electricity at a low current. This needs a
high voltage. However, this is unsafe for
domestic use so it goes through a step-
down transformer before it reaches our
homes to 230V.

National Grid

The Plug

The plug contains 3 main wires: Live,
neutral and Earth. The Earth has a
really low resistance and only carries a
current when the device is faulty. It
leads to the fuse.

Current, Potential difference and resistance

Current, measured in Amps (A), is the flow of electrons. It is always the same in series,
however, in parallel it divides across the branches. Potential different, measured in Volts (V), it
the difference in the ‘push’ the electrons have at two different points. It is the same in parallel,
however, it divides across components in series. Resistance is slowing the flow of electrons, in
series the sum of all resistors equals the total resistance. However in parallel, the sum of the
total resistance is less than the lowest resistor.



P2 Electricity
AQA Trilogy

Write the equation for calculating charge 
flow

What do the letters stand for?

A battery charger passes a current of 2.0 A 
through a cell over a period of 2.5 hours. 
How much charge is transferred to the cell?

RPA 15: Resistance
How does increasing a length of wire 
affect the resistance in a circuit?

Draw the symbols for the following:

Lamp                              Voltmeter

Ammeter                      Fuse

Diode                            LED

Write the equation for calculating potential 
difference

What do the letters stand for?

A 4 Ω resistor in a circuit has a potential 
difference of 6.0V across it. What is the 
current through the resistor?

You’ll need to rearrange the equation

RPA 15: Resistance
Describe  the difference between 
resistance in a series and parallel circuit.

Draw the symbols for the following:

Resistor

Variable resistor

Thermistor

LDR

How does the resistance of a thermistor 
change as temperature increases?

Give a use of a thermistor

How does the resistance of an LDR change as 
light intensity increases?

Give a use of an LDR

RPA 16: I-V characteristics
Describe the resistance through an 
ohmic conductor

Define the term electric current Draw a series  circuit diagram that consists of 
2 cells and a lamp and show the set up to 
measure current going through the circuit 
and voltage across the lamp

RPA 16: I-V characteristics
Describe the resistance through a 
diode

RPA 16: I-V characteristics
Describe the resistance through a 
filament lamp



P2 Electricity
AQA Trilogy

For components connected in series:
The current through each component is the 
_________

The total potential difference of the power 
supply is ___________ between the 
components

The total resistance of two components is 
the _______ of each  component

Rtotal= R1 + R2

For components connected in parallel:
The total current through  the whole circuit 
is the _______ of the currents through the 
separate components

The potential difference  across each 
component is  the ________

The total resistance of two components is  
_______ than  the resistance of the smallest 
individual resistor

A 600W microwave is used for 5 minutes. 
How long would a 750W microwave take to 
do the same amount of work?

Energy transfer (J) = Power (W) x time (s)

Draw a parallel circuit with 2 cells and 3 
lamps that can be switched on and off 
independently

Series circuit Parallel circuit The motor in an electric toothbrush is 
attached to a 3 V battery. 140 C of charge 
passes through the circuit as it is used. 
Calculate the energy transferred. 

Energy transferred (J) = Charge flow (Q) x pd (V)

For the circuit diagram, calculate the 
current passing through the circuit.

Two 12V cells are connected in series with 
three resistors. 2Ω, 5Ω and 7Ω. Calculate the 
current through the circuit.

Write the two equations to work out power Why is the national grid an efficient way to 
transfer energy?

Mains electricity
Is it ac or dc?

What is the frequency?

What is the voltage?

Describe the difference between ac and dc 

Write the colour  and function of the wires 
below:

Live wire

Neutral wire

Earth wire

Label the diagram of a 3 pin plug Describe the role of:
Step up transformers

Step down transformers


