
Matter Unit
What is matter?

How can we describe matter?



What is matter?

• How would you classify the following images?



What is matter? 

• Everything that has mass and volume.

• Mass is the amount of matter in a substance or object.

• Volume is the amount of space matter takes up.

• What isn’t matter?



What isn't matter?

• What isn’t matter? ENERGY has no mass and no volume

• Eg. Light, heat, sound.



Matter exists in different STATES or PHASES

States of Matter:



States of Matter

• A Bose-Einstein condensate  is a dilute gas of bosons cooled to 
temperatures very close to absolute zero (-273.15). 

• Plasma: Ionized gas at very low pressure or very high temperature



SOLIDS

• solids hold their shape (because their molecules are tightly packed 
together)

• can be hard like a rock, soft like fur, a big rock like an asteroid, or 
small rocks like grains of sand. 



Liquids

• are fluidy, and can move around a little

• can fill the shape of any container they are in

• atoms are spread out a little more than in solids.

• shape depends on gravity. 

• Eg. water (H2O), blood, honey

• Is baby powder a solid? Or liquid?



GASES

• Gases can fill a container of any size or shape.

• Gas molecules are spread out more than in liquid

• Gas molecules have the MOST energy when 
compared to solids and liquids 

• Not dependent on gravity

• Eg. Atmosphere, oxygen



Kinetic Energy

• Energy makes particles move.

• Kinetic energy is the energy due to motion. 

• The more energy the particles have, the faster they move and further 
apart they get.

• The Kinetic Molecular Theory (KMT) explains what happens to 
matter when the kinetic energy of the particles changes.

• A theory provides a scientific explanation based on the results of 
experimentation.



Theory of Kinetic Molecular Theory:

1. All matter is made of very small particles.

2. There is empty space between particles.

3. Particles are constantly moving.



KMT Explains States of Matter

Solid Liquid Gas

Particles are so tightly 
packed together they 
cannot move freely. 
They can only 
vibrate. 

Particles are farther 
apart and they can 
move by sliding past 
each other

Particles are very far 
apart and move .                    
around quickly.



Demonstrating Particle Theory



Homework: KMT Worksheet

• Use KMT to describe the different states of matter.



Changing States of Matter

• The state of matter can be changed by adding or subtracting energy
(like increasing the temperature or freezing something)



Changing States of Matter

• As molecules move from one state to another (phase change), they 
do not change their basic chemical structure.

• Eg. As water (H2O) moves from a liquid state to a frozen state, its 
chemical structure does not change, it is still H2O.



What are the Terms for Changing States of 
Matter?



Come up with Examples of each

•



Boiling Point and Melting point

• Boiling Point is the temperature at which a liquid turns into a gas 

• Melting point - temperature for when a solid becomes liquid. 

• Each substance has it’s own characteristic boiling and melting points.

• What is the melting point for water?

• Do salt, sugar, or rock have higher or lower melting point than water?



What’s happening here?
What do these have in common?
•



Thermal Expansion

• Thermal expansion is the term for when a substance increases in size
or volume due to the increase in kinetic energy (heat).

• Hot air rises because its volume increases, which causes the hot air’s 
density to be smaller than the density of surrounding air, causing a 
buoyant (upward) force on the hot air. 



Use KMT to explain

• Thermometers measure the amount of heat. 

• As the heat increases, the particles in the 
liquid get more energy, causing them to more 
faster and farther apart. 

• As they move farther apart, they take up more 
space, causing the liquid to expand, moving 
further up the scale.



Thermal Expansion

• An increase in temperature implies an increase in the kinetic energy 
of the individual atoms. 

• In a solid, unlike in a gas, the atoms or molecules are closely packed 
together, but their kinetic energy (in the form of small, rapid 
vibrations) pushes neighboring atoms or molecules apart from each 
other. 

• This neighbor-to-neighbor pushing results in a slightly greater 
distance, on average, between neighbors, and adds up to a larger size 
for the whole body. 



Do solids undergo Thermal Expansion?

• Solids also undergo thermal expansion:

• Railroad tracks, bridges, sidewalks have 
expansion joints to allow them to freely 
expand and contract with temperature 
changes.



Demo

• Ball and ring



Most solids contract when cooled

• Except ice!



Recognize this? How does this happen?

•



Frost Wedging





Water EXPANDS when frozen



How water can make cracks in rock



Activity

• Does water expand when heated?



Homework



• The heat lamp heats the water in the flask, causing 
the water to expand slightly.

• As the water expands, the level of the water goes up 
in the small tube, visually showing the expansion of 
the water.

• As the Earth warms, its waters will also expand 
slightly.

• As Earth’s atmospheric temperature rises from global 
warming, the oceans will warm and sea levels will rise 
from the expansion of the water, as well as from the 
addition of water from melted land-based glaciers.

Sea Level Rise



Other demos

• Can crush

• Place the hard boiled egg on top of the bottle immediately. Make sure 
that the egg is sitting upright.

• Wait for the burning paper to heat the air inside the bottle increasing 
the air pressure. When the fire goes out the air will cool, reducing the 
pressure and creating a vacuum. This vacuum will pull the egg 
through the neck and into the bottle.


