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A burning matter 
Background knowledge
Oxygen from the air is needed for something to burn. Burning is an irreversible
process that forms new substances. Some of these substances are solids, such as
ash or soot, and some are gases, such as water vapor and carbon dioxide. 
When paper burns, it produces soot (mostly carbon), water vapor, carbon 
dioxide, a small amount of other gases, and ash (minerals that do not burn).

Science activity
Look at the drawing. It shows a candle burning inside an upturned jam jar. 

What is produced when a candle burns? What is a possible explanation 
as to why the candle went out?
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Light a candle and place a jar over it. Time how long it takes for the 
candle to go out. When the flame goes out, let the jar cool down a 
bit. Carefully lift the jar, keeping the open end facing downward and 
placing it quickly on a table. Relight the candle. Place the jar over 
the candle. Does the candle burn now? If so, time how long it burns. 
Explain your observations.

      Take extra care - ask an adult to supervise you.
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This investigation is a both a service and a learning
opportunity. One never knows when a poster listing
the symbols and dangers of various types of matter may
come in handy. Find logos or icons on the Internet.

57 ✩It can be a hazard! 
Background knowledge
There are many substances that we handle, smell, or eat. But not all 
substances are safe. Some substances damage the skin, eyes, or lungs;
they are classified as irritant, harmful, or corrosive, depending on the type
of damage they can do. Some substances harm us if they are eaten or
breathed in; they are classified as toxic. Other substances are hazardous
because they catch fire easily; they are classified as flammable. Always 
minimize the risks when dealing with any of these substances.

Science activity
Draw a line joining each hazardous substance to the precautions you should
take when dealing with it.

PrecautionsHazardous substances

Avoid contact with skin
and do not breathe in

Keep away 
from fire

Science investigation

Flammable
spray

Corrosive 
liquid

Toxic solid

Do not eat or 
breathe in

Do not spill on skinHarmful spray

Point out the different symbols on maps that represent
each type of precipitation. Some examples of
precipitation symbols are the raindrop, representing
rain, and the snowflake, representing snow.

54 ✩ The many phases of water  

Science activity
Explain what is happening to the water in each picture.

melts

freezes

boils

condenses

Ice Water Water
vapor

Background knowledge
When ice is warmed, it melts to form water. When water is heated further, it
boils to form water vapor, a colorless, odorless gas. These changes from solid
to liquid to gas can be reversed by cooling water vapor. The water vapor will
condense to form liquid water, and if cooling continues the water will eventually
freeze. Go to website 54-1 for more information about phase changes.

Science investigation

The water vapor is condensing to form water on
the cold window pane.

The water in the wet washing is evaporating
to form water vapor.

The water vapor in the air is changing to water,
then quickly to ice on a very cold day.

The investigator will learn that the candle will still
burn in the second scenario, but not for as long as
before, since the amount of oxygen in the jar continues
decreasing while the carbon dioxide builds up. 
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When a candle burns, water vapor, ash, and carbon dioxide are produced.

The water is seen when it condenses on the sides of the bottle. The candle

went out because there was not enough oxygen to support its burning. 

Borax mixed with Elmer’s glue makes an irreversible
change. An irreversible change is always a chemical
change since the matter takes on new properties. A
reversible change is a physical change, since the
individual properties of the matter are still present. 

55 ✩Changing matter 
Background knowledge
When you mix substances together, they may change to form a new
substance. Sometimes the change is reversible, while at other times it is
irreversible. For example, when vinegar is mixed with baking soda, the two
fizz and a new substance is formed. This change is irreversible. A change is
more likely to be irreversible if there is a reaction such as a fizz, color change,
or a change in temperature. 

Science activity
Are the following mixing processes reversible or irreversible?

1. Dissolving sugar in water

2. Shaking together vinegar and oil

3. Mixing sand and sugar

4. Adding lemon juice to red 
cabbage juice (the color 
changes from bluish-purple to red)

Science investigation

Reversible

Reversible
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Irreversible (a color change often
signifies a permanent change)
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     The investigator will learn that the candle will still burn in 
the second scenario, but not for as long as before, since the 
amount of oxygen in the jar continues decreasing while the 
carbon dioxide builds up.
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