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 States of 
Matter 

 Particles in 
gases 

 Particles in 
solids 

 Particles in 
liquids 

 Diffusion 

Materials come in three different 
forms: solids, liquids and gases. 
These are called the Three States 
of Matter and they are made of 
particles.  

Particle:  an incredibly small, 
round object that all materials 
(matter) are made from.  Single 
particles are also called atoms 
(which we will use more often as 
we get closer to GCSE. 
Spacing: the distance that is 
between next door neighbour 
particles or atoms. 
Arrangement: a description 
of how the particles or atoms are 
laid out in the space they are in.   
Movement: a description of 
how much the particles and/or 
how fast they are moving. 
Force: the attraction that each 
particle or atom feels to stay 
close to its next-door neighbour 
particle or atom. 

The particles in a gas have the 
most energy. 
There are very weak forces 
of attraction between the 
particles. 
The particles are far apart and 
free to move quickly in all 
directions. 
The particles move fast, and so 
collide with each other and the 
container. 
Gases don't keep a definite shape 
or volume and will always 
expand to fill any container. 
Gases can be compressed 
easily because there's a lot of 
free space between the particles. 
Gases all have very low 
densities, because there are 
not many particles in a large 
volume. The particles in gases 
are far apart and have lots of 
energy. 

The particles in a solid have the 
least energy. 
There are strong forces of 
attraction between particles. 
The particles are held closely 
in fixed positions in a very regular 
arrangement. But they do 
vibrate backwards and 
forwards around a fixed point. 
The particles don't move from 
their positions, so all solids keep 
a definite shape and 
volume, and can't flow like 
liquids. 
Solids can't easily be 
compressed because the 
particles are already packed very 
closely together. 
Solids are usually dense, as 
there are lots of particles in a 
small volume. 

The particles in a liquid have 
more energy. 
There are some forces of 
attraction between the particles. 
The particles are close, but 
free to move past each other 
— and they do stick together. 
The particles are constantly 
moving in all directions. 
Liquids don't keep a definite 
shape and can form puddles. 
They flow and fill the bottom of a 
container. 
They keep the same volume. 
Liquids won't compress easily 
because the particles are packed 
closely together. 
Liquids are quite dense, as 
there are quite a lot of particles 
in a small volume. 

Diffusion is the name we use in 
science when we are talking 
about particles moving from 
one location in a container to 
another.  In other words, it is just 
particles spreading out. 

Particles tend to spread out — 
this is called diffusion.  

 Smells spreading out 
A  smell spreads slowly through a 
room. The smell particles move 
from an area of high 
concentration (i.e. where 
there are lots of them) to an area 
of low concentration (where 
there's only a few of them). 

Diffusion is slow because the 
smell particles keep bumping 
into air particles, which stops 
them making forward progress 
and often sends them off in a 
completely different direction.  
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 Density   Density   Physical 
changes 

  Conduction   Convection 

The density of an object or 
substance is its mass divided 
by its volume:  
 
𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫𝑫 = 𝑴𝑴𝑴𝑴𝑫𝑫𝑫𝑫 ÷ 𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑽𝑫𝑫. 

 
The units of density depend on 
the units used for mass and 
volume but are usually: g/cm³ (if 
mass is measured in g and 
volume in cm³). 
The denser a substance is, the 
heavier it feels for its size.   
 

 

 Regular objects   
1. Measure the length, width, 

height.  
2. Multiply to get volume.   
3. Measure mass with a 

balance. 
4. Calculate density = mass ÷ 

volume". 
 
Irregular objects   
1. Measure the mass of the 

object with a balance. 
2. Fill a eureka can with some 

water past its spout. 
3. Let excess water run out. 
4. Submerge the object under 

the water. 
5. Measure all the water that 

comes out of the spout with 
a measuring cylinder. 

6. This is the object’s volume.  
7. Calculate density = mass  ÷ 

Volume 

 
 

 Sometimes solids change into 
liquids and liquids change into 
gases. Gases can turn back into 
liquids and liquids can turn back 
into solids. 
These changes do not affect 
the number or type of 
particles, just their 
arrangement or how fast they 
are moving (‘energy’).  
 
Physical changes can be changes 
of state i.e. changing from one 
state of matter to another.  
 

 Melting Ice 
Water ice cubes melting is a 
change of state (from solid to 
liquid) and it is also an example 
of a physical change. A change of 
state does not involve a change 
in mass, only a change in 
energy. 
 

 Learn these names 
Melting: solid  liquid 
Freezing: liquid  solid 
Evaporating: liquid  gas 
Condensing: gas  liquid 
Sublimation: solid  gas 
 

 Definition of Conduction: 
Conduction is the movement of 
heat energy from a hotter region 
through a solid to a colder 
region.   

 Conduction theory: 

Conduction in non-metals 
happens by particles simply 
vibrating and starting their 
neighbouring particles 
vibrating because they are 
touching. 

 
Conduction in metals 
happens in two ways.  The first 
way is just like non-metals.  The 
second way is that free 
electrons (“delocalised 
electrons”) in the metal move 
through the gaps in between 
particles to start other particles 
vibrating. 

 
Good conductors are solids 
and the best conductors are 
metals. 
 

 Definition of Convection: 
The movement of heat through a 
liquid or gas because hotter 
regions rise and cooler regions 
fall to create a continuous 
convection current. 
 
When regions in liquids or 
gases get hotter the density 
in that region gets smaller and 
that region will rise upwards.  
 
When regions in liquids or 
gases get cooler the density 
in that region gets higher and 
that region will fall 
downwards.  
 
 
Heating water in a pan 
The bottom of the pan gets 
heated.  The metal conducts the 
heat to the water. 
This water rises and is replaced 
by cooler water, which rises, 
which is replaced by cooler water 
and so on. 
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