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Key word Definition

Heat Thermal energy – measured in Joules (J)

Tempera
ture

How hot or cold something is. 

thermom
eter

A piece of equipment used to measure 
the temperature of something

Conducti
on

Heat transfer by particles colliding with 
each other. This is the primary method 

of heat transfer in solids.

Convecti
on

Heat transfer in fluids (l iquids and 
gasses). As the hotter parts of the fluid 

spread and become less dense they 
‘float’ on top of cooler fluid creating a 

convection current

Insulatio
n

Material to reduced conduction. 
Typically a non-metal or a material with 

air pockets such as fibreglass. 

Specific 
heat 

capacity

The amount of energy required to raise 
the temperature of 1kg of a material by 

1 degree.

Internal
energy 

The internal energy is the total amount 
of kinetic energy. and potential energy. 

of all  the particles in the system. 

Conduction
Non-metal:
In a  non-metal the atoms which are being heated 
start to vibrate more, this causes them to bump 
into the atoms around them passing the energy on. 
This  process i s relatively s low meaning non-metals 
are typically poor conductors. This is why saucepan 
handles are often made of wood or plastic, they 
don’t get hot quickly!

Metals
In a  metal there are free electrons which can move 
around in the material. This means that when 
those electrons gain energy by being heated they 
can move much more quickly through the material. 
This  makes metals good conductors of heat. The 
body of a  saucepan is made of metal as i t can 
conduct the heat quickly from the heat source 
underneath into the food.

States of matter

Sol id Particles held in fixed positions. Strong 
forces  between particles. Particles 
vibrating but not moving position. Less 

energy than liquids.

Liquid Particles able to slide past each other. 
More energy than solids. Forces between 

particles weaker than in solids.

Gas Particles moving randomly. Particles are 
far apart. Forces between particles are less 
than l iquids. Particles have more energy 

than l iquids.

Convection
Liquids and gases are fluids because they can be 
made to flow. The particles in these fluids can 
move from place to place. Convection occurs when 
particles with a lot of heat energy in a  liquid or gas 
move and take the place of particles with less heat 
energy.
Heat energy is transferred from hot places to 
cooler places by convection.
Liquids and gases expand when they are heated.
his  is because the particles in liquids and gases 
move faster when they are heated than they do 
when they are cold.
As  a  result, the particles take up more volume. This 
i s  because the gap between particles widens, while 
the particles themselves stay the same size.

The l iquid or gas in hot areas is less dense than the 
l iquid or gas in cold areas, so it ri ses into the cold 
areas.

Radiation
Heat can be transferred by infrared radiation. Unlike 
conduction and convection - which need particles -
infrared radiation is a type of electromagnetic radiation 
that involves waves.
Because no particles are involved, radiation can even 
work through the vacuum of space. This is why we can 
sti ll feel the heat of the Sun even though it is 150 mi llion 
km away from the Earth.

Internal energy: 

When a  material is heated or cooled, two changes may 
happen to the particles within the material:
Chemical bonds between the particles may form, break or 
s tretch. There is a  change in the chemical potential store 
of energy in the material.
The material will heat up or cool down as the particles 
within it gain or lose speed. There is a  change in the 
thermal store of energy within the material.
When energy is given to raise the temperature, particles 
speed up so they ga in kinetic energy.

When the substance melts or boils, energy i s put in to 
breaking the bonds that are holding particles together, 
which increases the potential energy.

Heating and 
cooling
Big idea: 
Energy is 
conserved
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Specific heat capacity
All materials store heat, the specific heat capacity of a material 
tells you about how much heat that material can store. It is an 
intrinsic property of a material, similar to how density is an 
intrinsic property.
The specific heat capacity of a material tells you how much 
energy you would need to raise the temperature of 1kg of a 
material by 1 °C. the Specific heat capacity can be calculated 
using the equation below. This equation is given you on the 
equation sheet in the exam.

Conservation of energy
The law of Conservation of Energy states that energy cannot be created or destroyed -
it can only be transferred from one type to another.
The conservation of energy means that, assuming no energy is lost to the environment, 
any energy transferred to a material will be distributed between the chemical store 
and the thermal store of the internal energy.
Whether the energy breaks bonds, increases the speed of the particles to stretch 
bonds, or just increases the speed of the particles depends on the temperature and 
state of the material.

Gravitational potential energy 
On Earth we always  have the force of gravi ty acting on us. When we are 
above the Earth's surface we have potential (stored) energy. This i s called 

gravi tational potential energy (GPE).
The amount of GPE an object on Earth has depends on i ts:
• mass
• height above the ground

where:
GPE is  the gravitational potential energy in joules, J
m is  the mass in kilograms, kg
g is  the gravitational field s trength in newtons per kilogram, N/kg

h is  the change in height in metres, m

Kinetic energy 
Al l  moving objects have kinetic energy (KE). The KE an object has depends on 
i ts :
• mass
• speed
Calculating kinetic energy
KE = ½ mv2 or  KE = ½ × m × v2
Where:
KE i s  the kinetic energy in joules, J
m is  the mass in kilograms, kg
v i s  the speed in metres per second, m/s

Required practical – Specific heat capacity
In this practical you are asked to find the specific heat capacity (SHC) of a  metal. We typically 
use 1kg aluminium cyl inder.

1. The metal block will have two holes in, one for the heater and one for the thermometer. 
Make sure you put a  drop of oil into each hole to improve the heat transfer

2. Insert the thermometer and wait a couple of minutes for the thermometer reading to 
settle before taking the initial temperature

3. Turn on the heater and wait for i t to heat up before inserting i t into the metal block and 
turning on the joulemeter.

4. Once the temperature of the block has risen 10 degrees record the energy added on the 
joulemeter.

5. You now have the energy added, mass of the block, and the temperature change and can 
use the equation overleaf to calculate the specific heat capacity for the material  the block 
i s  made from.

6. To reduce errors in the experiment you can cover the block in insulation to reduce heat 
los t to the surroundings.

Heating and cooling
Big idea: Energy is 
conserved
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Latent Heat
This could be the energy to cause a 
change of state as a substance is 
heated
Or the energy released as a 
substances cools down changing 
state
When energy is transferred as a 
substances changes state. Flat part of 
the graph.
Energy = mass x specific latent heat

=  m      x   L
(J)     = (kg)   x (J/kg)
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