


Introduction

s Think for a moment of a hot sunny day in the 
summer.

s Now think of getting an ice cream cone to enjoy.

s As you walk outside enjoying your cone, what is 
likely to happen? Why?

s What might be different if 
you were enjoying the ice 
cream cone on a cold day?



Introduction

s Now think of sharpening your 
pencil, or watching frost form on 
a windowpane, or seeing 
powdered drink mix dissolving in 
water.

s What do all these events have in 
common?

s These are all physical changes.



Physical Changes

s A physical change is a change in the
physical properties of a substance.

s Freezing a liquid is a physical change.

s Physical changes only change the
form of a matter.

s They change properties of the size, shape, or state 
of matter.

s The matter itself remains the same.



Physical Changes

s Think about how we change wheat or an aluminum 
can.

s A physical change is usually reversible and does not 
create a new substance.

s For example, if you melt an ice cube, you can change 
it back into ice again.



Physical Changes

s Other physical changes are not 
so easy to reverse.

s If you crack a raw egg, can you 
reverse this physical change? 
Why or why not?

s Let’s look at a common example of physical change: 
making paper.



Physical Changes
Science Background

s Paper recycling is not only a sound ecological 
practice, but it is fun and easy to do. 

s Paper is made from tiny plant fibers. Plants use 
these fibers to carry water and to make plant stems, 
leaves, and roots stiff and strong.

s To make paper, cellulose fibers 
are broken apart and mixed 
with water into a smooth 
mixture called pulp.



Physical Changes
Science Background

s The pulp is pressed and laid down in thin, wet sheets 
on a screen. 

s Removing the water creates a strong bond between 
the plant fibers in pulp.

s This makes the fibers hang 
together very tightly.



Physical Changes
Science Background

s Papermaking is a craft of great 
antiquity as well as a modern 
industry. 

s Soon after the invention of 
papermaking nearly 2000 years ago in 
the court of a Chinese emperor, other 
paper crafts emerged: paper cutting 
and paper folding (origami).

s Both crafts are examples of physical 
changes.



Physical Changes
Science Background



Physical Changes

s Physical changes can be classified into three 
different kinds of changes based on the condition or 
appearance of matter.

s These include:
1. changes in the shape or size of objects
2. changes that result from mixing matter together
3. changes in the form or state of matter



Physical Changes
Changes in Shape or Size

s All changes in shape or size are physical 
changes.

s For example, take three sheets of paper. 
Change each sheet of paper without 
changing the nature of the paper fibers.

s What did you do to each sheet of paper? 
How do you know these are physical 
changes? 

s What could you do to reverse the changes?



Physical Changes
Changes in Shape or Size

s Look around your classroom. Identify some objects 
that are made by making a change in the shape or 
size of a substance.

s What metal objects did you identify?

s Heating metals can change them into thousands of 
useful objects.

s Melting a substance is one way to 
change its shape.



Physical Changes
Changes in Mixture

s Using a clean spoon and paper cup, what will 
happen if you mix a spoonful of salt in some water?

s The salt seems to disappear.

s It spreads and mixes evenly in the 
water, or dissolves.

s You would have made a mixture –
a substance made by mixing two 
or more substances together.



Physical Changes
Changes in Mixture



Physical Changes
Changes in Mixture

s Solids, liquids, and gases can all form 
mixtures.  The air we breathe is a 
mixture of gases, such as oxygen, 
nitrogen, and water vapor.

s A tuba is made of brass, which is a 
mixture of copper and zinc.

s Some of the most enjoyable mixtures 
involve food.



Physical Changes
Changes of State

s When a substance changes from one state of matter 
to another, it has undergone a change of state.

s Recall that there are four common states of matter: 
solid, liquid, gas, and plasma.



Physical Changes
Changes of State

s After a rainstorm, you might see a puddle.

s After a day, you notice the puddle gets smaller. 

s Where did the water go? Did 
a physical change occur? 
How do you know? Will the 
water return? If so, how?



Physical Changes
Changes of State
s All matter changes from one form or 

state into another under the right 
conditions.

s For example, at room temperature, 
hydrogen is a gas, iron is a solid, and 
alcohol is a liquid. 

s However, if the conditions are 
created, each of these samples will 
change. 



Physical Changes
Changes of State

s Hydrogen gas will change to 
a liquid under pressure at 
low temperature. 

s Iron will melt and become a 
liquid if it is heated to a high 
enough temperature.

s At room temperature, given 
enough time, the alcohol 
will evaporate away as a gas.



Scripture 
Spotlight

What melts in Psalm 97:5? Why?

The mountains melt like wax at the presence of the 
Lord.



Physical Changes
Changes of State: Solid-Liquid

s Thermal energy causes the physical changes you just 
learned about.

s For example, iron will begin to melt when it is 
heated to 1535ºC (2795ºF).

s Recall that adding energy increases the kinetic 
energy of the atoms. The atoms being to bump into 
one another faster.



Physical Changes
Changes of State: Solid-Liquid

s Eventually the atoms move fast 
enough to break free of the rigid 
structure of the solid, melting into a 
liquid.

s The temperature at which a solid melts is called its 
melting point.

s For most substances, the melting point and freezing 
point are the same temperature. 

s Melting and freezing points are physical properties 
of matter.



Physical Changes
Changes of State: Solid-Liquid

s Because melting is only a physical      
change, the iron can be changed 
back to a solid state.

s The freezing point of iron is the 
same as its melting point and is 
also a physical property of matter.

s By removing the thermal energy and letting the 
liquid iron cool, the atoms begin to move slower.

s This allows the atoms to once again form a rigid 
pattern and become a solid.



Physical Changes
Changes of State: Solid-Liquid

s The melting point and freezing point of distilled 
water is 0ºC (32ºF).

s When you freeze liquids, they lose energy.

s The particles begin to slow down because they 
contain less thermal energy.

s The particles begin to take on regular crystals 
structure of a solid.

s They vibrate in place instead 
of sliding over each other.



Physical Changes
Changes of State: Solid-Liquid

s Lets now look at a current 
example of a solid liquid change.

s As global warming increases, 
rising temperatures are likely to 
melt half of the Arctic sea ice by 
the end of this century.

s Melting sea ice is expected to lead to even higher 
Artic temperatures because the white ice plays a 
significant role in the reflection of solar radiation.



Physical Changes
Changes of State: Solid-Liquid

s Some scientists even feel that 
the Arctic could be free by end 
of the decade.

s The melting sea ice is a threat to 
polar bears because these 
animals rely on the ice to hunt 
seals, their main source of food. 

s Trapped and drowning polar 
bears have become a problem 
of great concern.



Physical Changes
Changes of State: Solid-Liquid

s Not only polar bears, but the entire Artic ecosystem 
of plant and animal life is likely to be proudly 
affected by a prolonged warming trend in this area 
of the world.

s The loss of Arctic 
sea ice also affects 
circulation within 
the atmosphere 
and world weather 
and climate 
patters.



Physical Changes
Changes of State: Solid-Liquid


