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Everything in the universe is made up of matter. Chemistry is the science of 
examining the physical and chemical changes that matter undergoes. 
 
Matter may be defined as anything that occupies space. Anything you can see, 
feel, taste or smell is matter. Everything around you is matter. 
 
Matter comes in different forms. Properties identify different types and states of 
matter. We can describe matter as being a solid, liquid or a gas. It can have 
colour, smell or taste. It can be hard or soft. 
 
Water, plants, rocks, wood and metals are different from heat, light and 
electricity. Water, plants, rocks, wood and metals are examples of matter. The 
food that you eat, the water that you drink and the air that you breathe are all 
matter. Heat, light and electricity are not matter. They are different forms of 
energy. 
 
Matter cannot move by itself. A force must be applied to it to make it move or 
change its position. 
 
The terms energy and matter were once thought to be interchangeable.  
 
In the late 17th century the German chemists, Johann Becher and Georg Stahl 
came up with the “Phlogiston theory” to explain combustion. They reasoned that 
because a substance gave off heat when burnt, it gave up its phlogiston. They 
had observed that mercury became heavier during combustion and concluded 
that phlogiston must have a negative mass. By the 1800’s it was recognised that 
oxygen in the air combined with flammable substances during combustion and 
that matter and energy were separate identities. 
 
Complete and learn: 
 
 

1.  Everything in the Universe is made up of _____________. 
 
2.  _____________ is the science of examining the _____________ and  
 

 ___________changes that matter undergoes. 
 
3.  Matter is anything that _____________   ______________. 
 
4.  _______________ identify different types of state and matter. 
 
5.  We can describe matter as a _____________, _____________ or _____________.  
 

 It can have _____________, _____________ or _____________. 
 

 It can be _____________ or _____________. 

Matter and Energy 
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6.  Heat, light and electricity are ______________________________. 
 
7.  Matter cannot ________________________________. 

 

Matter may be living or non-living. Matter may also be solid, liquid or gas. There is 
a fourth state called plasma, which occurs when gases are heated above 
10,000°C. The plasma state occurs naturally in stars like our sun. The plasma state 
has only been produced on Earth in the laboratory or in hydrogen bombs. 
 
Matter is anything that has weight and volume. All solids have weight. Weight 
varies with the object. For example, 1 kg tub of margarine weighs less than a 2 kg 
tub of margarine.  
 
Most solids have volume, weight, colour, odour, shape and hardness. All solids 
take up space, some more than others. The amount of space that an object 
takes up is called volume. Everywhere you look in the room you will see solids 
taking up space. 
 
Change of State 
 

melting  boiling 
freezing  condensation 

 

 

 
sublimation 

 sublimation 
 
The most abundant compound on earth is water. The three states of water we 
know by the common names of ice, water and steam. At room temperature, 
water is a liquid. 
 
When the temperature drops below 0°C, water becomes solid, which we call ice. 
We call 0°C the freezing point of water. At 100°C, water turns to a colourless, 
odourless gas we call steam. 
 
Ice occupies slightly more volume than water. This is why 90% 
of an iceberg is below the water. If we put a full glass of 
water in the freezer and leave it until the water turns to ice, 
the glass will crack. This occurs because the ice, which now 
occupies a larger space, cannot fit into the glass. (This is an 
example only. Don't try it!)  
 
Steam, on the other hand expands to 540 times the volume of water. This effect is 
used in steam engines to drive a piston forward and provide motive power. 

liquid 

solid gas 

Matter and its States 
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The three states of solid, liquid and gas may co-exist at the same time under 
certain conditions. The chemical composition of water does not change with a 
change in state, only the physical properties. When a lake freezes over, it 
becomes ice. Early in the morning a fog may appear over the ice as the sun's rays 
heat the ice, forming steam. 
 
Experiment 1 
 
 

Aim  
To examine the three states of water 
 
Apparatus 
ice cube  
beaker 
heat source 
source of refrigeration 
 
Method 
1.  Place an ice cube in a beaker. Record the physical characteristics of the 

ice, e.g., hardness colour, malleability, etc. 
 ________________________________________________________________________ 
 

 ________________________________________________________________________ 
 
2.  Record these physical characteristics an hour later. 
 
 ________________________________________________________________________ 
 
3.  Heat the contents of the beaker until they boil. Condense the vapour on a 

plate as in the diagram. Be careful not to burn yourself on the steam.  
 
4.  Record the physical characteristics of the vapour.  
 

 ________________________________________________________________________ 
 
5.  Collect the condensate (liquid formed from the condensation process).  
 Place the condensate in the freezer overnight.  
 
6.  Record the results. 
 

 ________________________________________________________________________ 
 
Conclusions 
What you have observed in the experiment is the change of state of water 
from solid, to a liquid, to a gas and back again. You may have recorded the 
colour of the steam as white, like clouds in the sky. Steam is colourless. When 
the water boils it immediately turns back to liquid again at atmospheric 
pressure. What you in fact are seeing is water vapour, not steam, which only 
exits above 100°C. The steam cools very quickly back to liquid water as soon 
as it comes in contact with the cooler air.  
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Complete 
 
 

1.  The most abundant compound on earth is  _____________. 
 
2.  Matter may be _____________  or __________________. It may also be a  
 

 _____________, _____________ or _____________. 
 
3.  Matter is anything that has _____________ or _____________. 
 
4.  The three states of water are _____________, _____________ and ____________. 
 
5.  _____________ occupies slightly more space than _____________. 
 
6.  _____________ expands to 540 times that of _____________. 
 
7.  The __________________________ of water does not change with a change 
 

  in state, only the ______________________________. 
 

 
Answer these questions 

 
 

8.  What is the fourth state of matter? Where does it occur naturally? 
 

 ________________________________________________________________________ 
 

 ________________________________________________________________________ 
 
9.  What is volume? 
 

 ________________________________________________________________________ 
 

10.  What is the freezing point of water? __________. 
 
11.  What is the boiling point of water? ___________. 

 

 
 

Not all substances exist in all three states 

This does not happen for all substances nor do all substances exist in all three 
states. For example, the element iodine does not exist as a liquid, only as a solid or 
a gas. If a solid piece of iodine is heated, it will vaporize into a gas without passing 
through the liquid phase. Iodine sold in pharmacies is not a liquid; it is the solid 
form of the substance dissolved in alcohol. 
 
Carbon dioxide exists only as a solid or a gas. This change of state is called     
sublimation. That means there is no intermediate liquid state between solid and 
gas. A solid block of carbon dioxide, when heated, will evaporate directly into a 
gas without going through the liquid stage. This quality makes it ideal for keeping 
food cold when refrigeration is not available because, unlike solid ice, which 
changes to wet liquid water that may contaminate the food, carbon dioxide 
evaporates into a harmless, odourless, colourless gas. 

© Frank Marett 
Coroneos Publications

Australian Homeschooling Series 
#543 Matter and Energy 8A

5 

Complete 
 
 

1.  The most abundant compound on earth is  _____________. 
 
2.  Matter may be _____________  or __________________. It may also be a  
 

 _____________, _____________ or _____________. 
 
3.  Matter is anything that has _____________ or _____________. 
 
4.  The three states of water are _____________, _____________ and ____________. 
 
5.  _____________ occupies slightly more space than _____________. 
 
6.  _____________ expands to 540 times that of _____________. 
 
7.  The __________________________ of water does not change with a change 
 

  in state, only the ______________________________. 
 

 
Answer these questions 

 
 

8.  What is the fourth state of matter? Where does it occur naturally? 
 

 ________________________________________________________________________ 
 

 ________________________________________________________________________ 
 
9.  What is volume? 
 

 ________________________________________________________________________ 
 

10.  What is the freezing point of water? __________. 
 
11.  What is the boiling point of water? ___________. 

 

 
 

Not all substances exist in all three states 

This does not happen for all substances nor do all substances exist in all three 
states. For example, the element iodine does not exist as a liquid, only as a solid or 
a gas. If a solid piece of iodine is heated, it will vaporize into a gas without passing 
through the liquid phase. Iodine sold in pharmacies is not a liquid; it is the solid 
form of the substance dissolved in alcohol. 
 
Carbon dioxide exists only as a solid or a gas. This change of state is called     
sublimation. That means there is no intermediate liquid state between solid and 
gas. A solid block of carbon dioxide, when heated, will evaporate directly into a 
gas without going through the liquid stage. This quality makes it ideal for keeping 
food cold when refrigeration is not available because, unlike solid ice, which 
changes to wet liquid water that may contaminate the food, carbon dioxide 
evaporates into a harmless, odourless, colourless gas. 

© Frank Marett 
Coroneos Publications

Australian Homeschooling Series 
#543 Matter and Energy 8A

SAM
PLE



58 

 
Ampere The SI unit for electrical current 
 
Atom An atom is the smallest particle of matter that cannot be divided by 

chemical means. 
 
Atomic number The atomic number of an atom is the number of protons in the 

nucleus of an atom. The atomic number determines the type of 
element. 

 
Atomic weight The atomic weight of an element is average number of protons and 

neutrons in the nucleus of an atom. The number is not a whole 
number because the number of neutrons, unlike protons, is not 
constant. 

 
Chemistry  Chemistry is the science of examining the physical changes that 

matter undergoes. 
 
Chemical change A change in the physical properties of a substance by the chemical 

combination of two or more different substances that cannot be 
reversed by physical means. 

 
Compound Matter made up of two or more different elements. 
 
Conductor An electrical conductor is a material, usually a metal, which allows 

the free flow of electrons. 
 
Current The rate at which electricity flows 
 
Electron A small negatively charged particle orbiting the nucleus of an 

atom. It may be shared between atoms to form a chemical bond 
 
Electroscope A device used to test for static positive or negative charges. 
 
Element An element is the smallest particle of matter. It includes metals and 

non-metals. In ancient times earth, fire, air, and water were 
considered to be elements. 

 
Energy  Energy is the capacity to do work. It is anything that makes 

something move or change a substance from one state to another. 
 
Impenetrability  The property makes it impossible for two bodies to occupy the same 

space at the same time. 
 
Insulator An electrical insulator is a material that does not allow the free flow 

of electrons. Non-metals are usually insulators. 
 
Kinetic energy  Kinetic energy is present in all moving objects. It is the force that 

moves matter.  Kinetic energy may be transferred from one object 
to another. 

Definitions 
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Answers - Secondary Science 7B 
 

Page 2 
1.  matter 
2.  Chemistry  physical chemical 
3.  occupies  space 
4.  Properties 
5.  solid, liquid or gas 
 colour, smell or taste     hard or soft 
 
Page 3 
6.  forms of energy 
7.  move by itself 
 
Page 5 
Complete: 
1.  water 
2.  living     non-living     solid, liquid or gas 
3.  weight and volume 
4.  ice, water and steam 
5.  Ice   water 
6.  Steam   water 
7.  chemical  composition 
physical  properties 
 
Answer these questions: 
  8.  plasma      in stars like the Sun 
  9.  the amount of space solids take up 
10.  0°C 
11. 100°C 
 
Page 9 
Complete: 
1.  all three states 
2.  heat space  energy 
3.  Energy       solid   liquid;   liquid     gas 
4.  oxygen      carbon dioxide 
 
Answer these questions: 
5.  Energy is the capacity to do work. 
 

6.  a.  definite weight, hardness, colour, 
odour, shape, definite volume 

 

     b.  definite weight, are not hard, colour, 
odour, no definite shape, can be 
compressed. 

 

     c.  definite weight, are not hard, colour, 
odour, no definite shape, definite 
volume 

 
 
 
 

 

Page 11 
Complete: 
1.  the smallest particle of matter small 

measured 
2.  weight        space        impenetrability 
 
Answer these questions: 
3.  organic, inorganic.  
 
4.  Organic matter is matter that is either 

living or was once living, e.g. dogs and 
fish. Inorganic matter is matter that has 
never been alive and will never be 
alive. 

5. Properties are characteristics by which 
we recognize and describe matter. 

 
6.  a.  Ability to burn and support burning. 
 

b.  Ability to support electrolysis. 
 

c.  Permanent changes to the substance 
on heating. 

 

d.  Reaction with water, acid or alkalis. 
 

e.  Reaction with other chemicals. 
 
Page 13 
Complete: 
1.  molecules 
2.  atoms 
3.  Elements, atoms, molecules, 

compounds 
4.  pure substances      mixture of pure 

substances 
5.  elements      compounds 
 
Answer these questions: 
6.  a.  molecule - The smallest particle of a 

compound that has all the properties 
of a compound. 

 

b.  element - substance composed of 
similar elements. 

 

c.  atom - simplest part of matter from 
which nothing simpler can be 
obtained. 

 

d.  compound - made up of similar 
molecules that are made up of more 
than one atom that are bound 
together by chemical means. 
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