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water 

rock 

air sand 

lava 

wood 
oil 

What is our world made of ? 

liquid 

solid 

gas 



States of Matter 
•  Every substance 

in the world 
around us exists 
as a solid, liquid 
or gas. 
States of matter 

•  Solid  (S) 
•  Liquid (L) 
•  Gas (G) Liquid Solid Gas 



o  Matter is anything which 
occupies space and which 
has mass 

solid liquid gas 



Properties of Solids 

• Definite shape 
• Definite volume 
• Hard to compress 
• Do not flow 



Properties of Liquids 

• No definite shape 
• Definite volume 
• Flow easily 
• Hard to compress 



Properties of Gases 

• No definite shape 
• No definite volume 
• Easy to compress 
• Spread out to fill all available 

space - diffusion 



Matter:  
The Particle Theory 



What Does the Particle 
Theory Tell Us? 

•  Explains the properties of solids, 
liquids and gases 

•  Imagine solids, liquids and gases 
to be made up of particles 

•  The particles are microscopic 



Particle Theory 
  Solid 

•  Particles arranged 
in regular way 

•  Strong forces 
holding them 
together 

•  Can’t move out of 
position 

•  Can vibrate about 
position 



Particle Theory 
   Liquid 

•  Particles in contact & 
can slide over each 
other 

•  Forces holding them 
together- weaker than 
in solid 

•  No regular arrangement 
of particles 

•  Has no shape of its own 
•  Always takes up the 

shape of the container 



Particle Theory 
   Gas 

•  Particles much farther apart 
from each other than in a solid 
or liquid 

•  Very weak forces between gas 
particles 

•  Complete freedom of movement 
& move quickly into all available 
space 

•  Move about quickly & collide 
with each other and the walls 
of the container 



Questions 
•  Can gases be compressed? 
•  Explain why making reference to 

the particle theory. 



Compression 

Gases can be compressed because of 
the space between the particles 



Change of State 

Energy 



Change of State – Melting Point  

•  Solid is heated – heat energy causes 
particles to vibrate 

• Heating continues – particles move 
faster & faster 

•  Break free from fixed position – 
begin to slide over each other 

•  The temperature at which the solid 
melts – melting point 



Melting Point 

Vibrating 
a little 

Particles 
vibrate 
more 

Solid melted to 
form liquid 



Change of State Definitions 

o  The melting 
point is the 
temperature at 
which the solid 
and liquid states 
of a substance 
exist together 



Change of State – Boiling Point 
•  Liquid heated – particles get more energy 

& move faster & faster 
•  Eventually ALL particles have enough 

energy to overcome forces 
•  Particles break away from liquid and form 

a gas 
•  Liquid – boiling 
•  Particles escaping quickly causes bubbles 

of gas forming inside the liquid (water 
vapour in case of water) – boiling point 



Change of State – Boiling 
Point 

Particles in 
liquid state 

Particles 
move faster 

Particles have 
enough energy to 
escape 



Change of State Definitions 
o  The boiling point is 

the temperature at 
which evaporation 
begins to occur 
throughout the 
liquid, i.e. Bubbles 
of vapour form 
inside the liquid 





Change of State - Evaporation 
•  What happens if there are puddles on 

the road on a sunny day? 
•  Sun gives some particles near surface 

extra energy 
•  Particles have enough energy to 

overcome forces holding them 
together 

•  Break away from liquid & go into the 
air 

•  Some liquid has evaporated to form a 
gas 



Evaporation 



Change of State - Evaporation 

o  Evaporation is 
the changing 
of a liquid to a 
vapour 



Question 

• What are the 
ideal conditions 
when hanging out 
clothes to dry? 

• Why? 



•  Dry, warm and windy 
•  Evaporation is helped 

by the wind 
•  The wind blows away 

the particles that 
have already 
evaporated 

•  This makes room for 
more particles to 
evaporate 



Evaporation VS Boiling Point 

•  Liquid doesn’t have to be heated to 
its boiling point for evaporation to 
occur – evaporation from surface of 
liquid is always taking place 



Sublimation 
•  Some substances when heated 

change directly from solid to gas 
– sublimation 

•  Iodine and solid carbon dioxide 
(dry ice) 

•  Reverse: gas to solid - deposition 



Sublimation and 
Deposition 

SOLID GAS 
 Sublimation 

Deposition 



Change of State - Condensation 

• When gas cools 
•  Particles slow down, become 

closer to each other 
•  Liquid formed eventually 



 
Condensation 



Questions 

•  On a cold morning if 
you breath on the 
window of the car 
what happens? 

•  What happens to the 
mirror in the bath 
room when you have a 
hot shower? 

•  Why do they happen? 

•  Why does butter 
spread more easily if 
it is warmed slightly? 

•  Why do ice cubes 
added to a glass of 
lemonade slowly 
disappear? 



Condensation 
•  Steam (gas) cooled 

when it hits the 
cold mirror 

•  Particles slow 
down, become 
closer to each 
other 

•  Liquid formed 
eventually 



Change of State - Freezing 

•  When liquid cools 
•  Particles slow down, become closer to 

each other 
•  Solid formed eventually 



Practical Work 



Ice 
Cubes 





Temperature Scale For 
Water 



Solids 

•  Particles packed closely 
together in a regular 
manner. 

•  Motion is restricted by 
adjacent particles & 
movement limited to 
vibrations.  

•  Arrangement explains the 
difficulty solids have in 
being compressed, their 
definite shape & volume. 



Liquids 

•  The particles are still 
packed closely together 
but there is more space 
for movement.  

•  The increased movement 
allows liquids to flow. 

•  Particles take the shape of 
their container. 



Gases 
•  Gas particles weakly 

attracted to each other 
so the gas expands to 
fill the container.  

•  The particles are well 
separated, move rapidly 
& randomly about.  

•  The large amount of 
space between gas 
particles explain the 
compressibility of 
gases. 



Solid Liquid Gas 

Particle 
Arrangement 


