There is energy in the chemical
stores associated with food and
fuel. Energy is measure in joules
(J). You need different amounts
of energy for different activities.

Energy can neither be created
nor destroyed. It can only be
transferred between stores.
This is known as the law of
conservation of energy.

Light, sound, and electricity are
ways of transferring energy
between stores

Temperature is measured using
a thermometer. The
temperature does not depend
upon on the amount of material,
but the amount of energy in the
thermal store does.

When a hot object is in contact
with a colder one energy is
transferred from the hot object
to the colder one. Energy will be
transferred and the temperature
difference will decrease until the
objects are in equilibrium.

Energy is transferred by
conduction in solids, by
convection in liquids and gases.
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Key points to learn

Fossil fuels such as coal, oil and
gas were formed over millions of
years and are non-renewable.
They can be used to drive a
generator in a thermal power
station.
Wind, water and solar sources are
known as renewable energy
resources
Power = energy/time and
electrical power = potential
difference x current. You can
work out the energy transferred
by appliances in your home using
the unit kilowatt hours.
You calculate work by multiplying
a force by a distance. Simple
machines like levers and gears
can make it easier to do work but
you do not get more energy out
than you put in.

Renewable
energy
resources
Power

Work

If the energy transferred to an
object is less that the energy
transferred from it the object will
cool down

Cooling

Fossil fuels

Energy transfer by radiation does
not need a medium to travel
through. All objects emit
radiation. Infrared radiation can
be detected by your skin or a
thermal imaging camera.

Radiation

Key points to learn

Additional Information

When you make popcorn you are boiling
water. The water inside the popcorn
kernel turns to steam and it explodes.

Fantastic fact!
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Lesson
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I can compare the energy
in food and fuels with the
energy needed for different
activities.
I can describe energy
before and after a change.
I can explain what brings
about transfers in energy.
I can state the difference
between energy and
temperature.
I can describe what
happens when you heat up
solids, liquids, and gases.
I can explain what is meant
by equilibrium.
I can describe how energy
is transferred by particles in
conduction and convection.
I can describe how an
insulator can reduce energy
transfer.

I can describe energy
requirements in different
situations.

I can state the definition of the
conservation of energy.

I can state how energy is
transferred.

I can state how energy and
temperature are measured.

I can describe how energy is
transferred through solids,
liquids, and in air.

I can state what is meant by the
term ‘equilibrium’.

I can describe simply what
happens in conduction and
convection.
I can state that insulators
reduce heat loss compared
to conductors.

Secure

I can identify energy values for
food and fuels.

Developing
I can compare the energy
values of food and fuels.

Checklist

I can explain why certain
materials are good insulators.

I can explain in detail the
processes involved during heat
transfers.

I can give examples of
equilibrium.

I can explain, in terms of
particles, how energy is
transferred.

I can compare energy
transfers to energy
conservation.
I can give an example to show
that energy and temperature
are different.

I can account for energy
dissipation during transfers.

I can suggest different foods
needed in various situations,
considering diet and exercise.

I can calculate energy
requirements for various
situations, considering diet
and exercise.
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Developing

I can explain the difference
between energy and power.
I can describe the link
between power, fuel use,
and cost of using domestic
appliances.
I can calculate work done.
I can apply the
conservation of energy to
simple machines.

I can state that power, fuel
used, and cost are linked.

I can state how work is
calculated.

I can state machines conserve
energy.

I can describe some
sources of infrared
radiation.
I can explain how energy is
transferred by radiation.
I can describe the
difference between a
renewable and a nonrenewable energy resource.
I can describe how
electricity is generated in a
power station.

Secure

I can state the definitions of
energy and power.

I can state one advantage and
one disadvantage of fossil fuels.

I can name renewable and
non-renewable resources.

I can state some properties of
infrared radiation.

I can state some sources of
infrared radiation.

Checklist

I can compare work done in
different scenarios and by
different machines.
I can explain how conservation
of energy applies in one
example.

I can calculate and compare
energy costs in different
scenarios.

I can explain why some
objects radiate more energy.
I can compare the advantages
and disadvantages of using
renewable and non-renewable
energy resources.
I can explain how a range of
resources generate electricity,
drawing on scientific concepts.
I can compare the power
consumption of different
activities.

I can explain how thermal
equilibrium can be established.

Extending

Chapter 2 Glossary

Key word

Definition

chemical store

Energy stored in food and fuels.

conduction

A way in which energy is transferred through solids, and
to a much lesser extent in liquids and gases.

conductor

A material that conducts charge or energy well, such as a
metal or graphite.

convection

The transfer of energy by the movement of gases or
liquids.

convection current

The movement of heated liquids or gasses.

dissipated

Energy that has become spread out or ‘wasted’ by heating
the environment.

elastic store

Energy stored when objects change shape

energy

Associated with changes in temperature or with work.

energy resources

Materials or mechanisms for heating or generating
electricity.

energy store

Something such as a food or hot object that enables you
to account for the energy at the start and end of a
transfer.

equilibrium

Objects are at thermal equilibrium when they are at the
same temperature.

fossil fuel

Coal, oil, and gas made from the remains of trees and sea
creatures over millions of years.

gear

A rotating lever that reduces the force required to do
work.

gravitational potential store

Energy due to the position of an object in a gravitational
field.

infrared radiation

Radiation given off by the Sun and other objects that
brings about energy transfer.

insulator

A material that does not conduct electricity or transfer
energy well.

joules

The unit of energy, symbol J.

kilojoules

1 kilojoule = 1000 J, symbol kJ.

kilowatt hours

The unit of energy used by electricity companies, symbol
kWh.

kilowatts

1 kilowatt = 1000 W, symbol kW.

kinetic store

Energy of moving objects.
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law of conservation of energy

Energy cannot be created or destroyed, only transferred.

lever

A simple machine that multiplies the force.

non-renewable

Energy resources that have a limited supply.

power rating

The number in watts or kilowatts that tells you the rate at
which an appliance transfers energy.

radiation

The transfer of energy as a wave.

renewable

Energy resources whose supply will not run out.

simple machine

Lever or gear that reduces the force required to do
something, but increases the distance.

temperature

A measure of how hot or cold something is, measured in
degrees Celsius.

thermal imaging camera

A camera that absorbs infrared and produces a (falsecolour) image.

thermal power station

A power station that uses fossil fuels to generate
electricity.

thermal store

Energy in objects as a result of the motion of their
particles.

thermometer

Instrument used to measure temperature.

watt

The unit of power, symbol W.

work

A way of transferring energy that does not involve
heating.
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Work
Working out work
Not all energy transfers are to do with heating and cooling. You can transfer
energy by doing work.
In physics the word ‘work’ has a special meaning. For example, when you
lift a book you do work against gravity.
work done (J) = force (N) × distance (m)
For example, the work done when lifting a book of weight 2N through a
distance of 1 m can be calculated as:
work done = force × distance
=2N×1m
=2J
Quick question
State the equation for calculating work.

Making life easier
A simple machine makes it easier to lift things, move things, or turn
things.
A lever is an example of a simple machine. People use a lever when they
put a screwdriver between the lid and the rim of the tin. You can open the
tin with a much smaller force using a lever. The force applied to the lid by
the lever is bigger than the force that you apply with just your hand. A lever
is a force multiplier.
The gear system on a bicycle is another example of a
simple machine. Gears are a bit like levers that are
rotating. You can use a gear system to increase the
force, change direction, or go faster.
When the cog at the back is smaller it takes less
force to turn it. It is a force multiplier.

Quick question
Name two types of simple machine.
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Energy transfer
Energy can be transferred by conduction, convection, or radiation.

Conduction
In conduction particles transfer energy by colliding with other particles
when they vibrate.
Energy transfer happens until the two surfaces are at the same
temperature. If you keep one surface warm by heating it then you will
maintain the temperature difference. The solid will continue to conduct.

Conductors and insulators
A metal is a good conductor of energy. Energy is transferred through it
very quickly.
Energy is not transferred very easily through materials like wood. Wood and
many non-metals are poor conductors. They are insulators. This does not
mean that they do not conduct at all but that energy is transferred very
slowly through them.
Liquids are poor conductors.
Gases do not conduct well at all because their particles are much further
apart than the particles in a solid.
Quick question
State what an insulator is.
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Convection
When you heat soup in a pan it all heats up, not just the layer in contact
with the bottom of the saucepan. This is what happens:


The soup that is in contact with the bottom of the pan gets hotter so the
particles there move faster.



The particles in the hotter soup move further apart, so the soup
becomes less dense.



The hotter soup rises (floats up) and cooler, denser soup takes its place.

This is called a convection current. Convection also happens in gases.

Radiation
Very hot things give out light as well as infrared radiation. Some people
call infrared ‘thermal radiation’ or ‘heat’.
The Sun emits lots of different types of radiation, including light and
infrared. Both light and infrared radiation travel as waves.
You need particles to transfer energy by conduction and convection. You
don’t need particles to transfer energy by radiation. Light and infrared reach
the Earth from the Sun by travelling through space. Space is a vacuum.
There are no particles in a vacuum.
Radiation can be transmitted, absorbed, or reflected, just like light.
Dark colours absorb infrared, and light-coloured and shiny surfaces reflect
infrared.
Quick question
State what happens when infrared hits a shiny surface.
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Power
How can I calculate power?
Microwave ovens have a power rating in watts (W). The power rating tells
you how much energy is transferred per second, or the rate of transfer of
energy.
You can calculate power using this equation:
power (W) =

energy (J)
time (s)

Quick question
State the unit of power.

What are you paying for?
When you pay an electricity bill, you are charged for the number of hours
that you use each appliance, and for the power of the appliance.
You can calculate energy use in kilowatt hours (kWh). For example,
suppose you use a 12 kW (12 000 W) oven for 1 hour (3600 seconds):
energy used
in kWh

= 12 kWh × 1 hour
= 12 kWh

energy used
in J

= 12 000 J/s × 3600 s
= 43 200 000 J

Quick question
State the unit of energy that electricity companies use.
To reduce your energy bills, you could use fewer appliances, or appliances
that require less power to produce the same output. You can also use
appliances for fewer hours. Insulation reduces the rate at which energy is
transferred to the surroundings, so it reduces the rate at which you need to
supply energy to heat the house.
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Temperature
You use a thermometer to measure temperature. We measure
temperature in degrees Celsius (°C).
Quick question
State the unit of temperature.
There is a difference between energy and temperature.
You can have a swimming pool and a beaker of water at exactly the same
temperature.
Even though they are at the same temperature, the swimming pool
represents a much bigger thermal store of energy than the beaker of water.

What happens when you heat things up?
Heating changes the movement of particles. If you heat a solid the particles
vibrate more. If you heat a liquid or a gas the particles move faster and
vibrate more.

Individual particles in a solid, liquid, or gas do not get hotter. They move or
vibrate faster. The energy that you need to increase the temperature of a
material depends on:


the mass of material



what the material is made of



the temperature rise that you want.

Quick question
State what happens to the particles in a liquid when you
heat it up.
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Cooling things down
Hot objects cool down. Energy is never transferred from a cold object to a
hot object, only from a hot object to a cooler object. The temperature
difference is reduced and eventually both objects will end up at the same
temperature. They will be in equilibrium. No more energy is transferred
between their thermal stores.
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