
    

Section

 

1 

 

States of 
Matter

 

Objectives

 

After this lesson, students will be able to

 

K.2.1.1

 

Describe the characteristics of a 
solid.

 

K.2.1.2

 

Describe the characteristics of a 
liquid.

 

K.2.1.3

 

Describe the characteristics of a gas.

Target Reading Skill

 

Building Vocabulary

 

Explain that 
knowing definitions of key-concept words 
helps students understand what they read.

 

Answers

 

As students read this section, have them 
write the key terms and their definitions. 
When they have finished reading, tell 
students to write another definition for each 
term using their own words. Then, have 
them use each term in a sentence, either oral 
or written.

Preteach

 

Build Background 
Knowledge

 

Holding Matter

 

Ask: 

 

Which is the easiest to hold in your 
hands—a small rock, 100 mL of water, or 
the helium from a balloon? 

 

(A rock, because 
it keeps it shape) 

 

Which is the most difficult? 

 

(Helium, because it cannot be seen or felt)

L2

 

Skills Focus

 

Forming operational 
definitions

 

Materials

 

fizzing antacid tablet, large 
balloon, 1-L plastic soda bottle, water

 

Time

 

10 minutes

 

Tips

 

Use only seltzer antacid tablets. Have 
some students use two tablets and predict 
what will happen.

L2

 

Expected Outcome

 

The balloon inflates 
with carbon dioxide produced by the 
reaction of the antacid and water.

 

Think It Over

 

Sample answer: Solid: 
tablet, balloon, bottle; liquid: water; gas: 
bubbles. Sample definitions: Gas can form 
bubbles in water or inflate a balloon; 
liquid takes the shape of its container; 
solid keeps its shape.

1 States of Matter

Reading Preview
Key Concepts
• What are the characteristics 

of a solid?

• What are the characteristics 
of a liquid?

• What are the characteristics 
of a gas?

Key Terms
• solid • crystalline solid   
• amorphous solid   • liquid   
• fluid • surface tension   
• viscosity   • gas

Target Reading Skill
Building Vocabulary  A
definition states the meaning of a 
word or phrase by telling about its 
most important feature or 
function. After you read the 
section, reread the paragraphs that 
contain definitions of Key Terms. 
Use all the information you have 
learned to write a definition of 
each Key Term in your own words. 

FIGURE 1
A Wintry Solid
As a solid, water makes a great 
surface for ice hockey. 
Observing What useful property 
does the frozen water have here?

It’s a bitter cold January afternoon. You are practicing ice
hockey moves on a frozen pond. Relaxing later, you close your
eyes and recall the pond in July, when you and your friends
jumped into the refreshing water on a scorching hot day. Was
the water in July made of the same water you skated on this
afternoon? Perhaps, but you’re absolutely certain that solid
water and liquid water do not look or feel the same. Just imag-
ine trying to swim in an ice-covered pond in January or play
hockey on liquid water in July!

What Are Solids, Liquids, 
and Gases?
1. Break an antacid tablet (fizzing type) 

into three or four pieces. Place them 
inside a large, uninflated balloon.

2. Fill a 1-liter plastic bottle about 
halfway with water. Stretch the 
mouth of the balloon over the top of the bottle, taking care 
to keep the tablet pieces inside the balloon.

3. Jiggle the balloon so that the pieces fall into the bottle. 
Observe what happens for about two minutes.

4. Remove the balloon and examine its contents.

Think It Over
Forming Operational Definitions Identify examples of the 
different states of matter—solids, liquids, and gases—that you 
observed in this activity. Define each of the three states in your 
own words.

 



   

Differentiated Instruction

Instruct

 

Solids

 

Teach Key Concepts

 

Particles of Solids

 

Focus

 

Tell students that solids have definite 
shapes and volumes.

 

Teach

 

Ask: 

 

How are the particles of a solid 
arranged? 

 

(They are packed very closely 
together and tightly fixed in one position.) 

 

What causes a solid to have a definite shape 
and volume? 

 

(The arrangement of particles)

 

Apply

 

Tell students that the volume of an 
object depends on its length, width, and 
height. Ask: 

 

Why would an object with a 
definite shape also have a definite volume? 

 

(The dimensions of the object do not change, 
so its volume stays the same.)

 

learning 
modality: verbal

Teaching Resources

 

•

 

Transparency K9

 

Use Visuals: Figure 2

 

Identifying States of Matter

 

Focus

 

Invite students to study the 
photograph of the volcano.

 

Teach

 

Ask: 

 

What states of matter can you 
identify? 

 

(Sample answer: Solid—rocks; 
liquid—lava; gas—air) 

 

How do solids in the 
photograph differ from the liquids and 
gases? 

 

(Sample answer: Solid rock has a 
definite shape and a definite volume.)

 

Apply

 

Ask: 

 

What will happen to the liquid 
lava when it cools? 

 

(It will form solid rock.)

 

 

 

learning modality: visual

 

Independent Practice
Teaching Resources

 

•

 

Guided Reading and Study Worksheet: 

 

States of Matter

 

 

 

Student Edition on Audio CD

L2

L1

L2

 

Less Proficient Readers

 

Building Vocabulary

 

Before students 
read the section, have them write a 
definition of 

 

definite

 

. Then, read aloud the 
definitions of 

 

solid

 

, 

 

liquid

 

, and 

 

gas

 

 and have 
students revise their definitions. Challenge 
them to write synonyms for 

 

definite

 

. Check 
these for accuracy, and encourage students 
to use the synonyms as they read.

 

learning 
modality: verbal

L1

 

Gifted and Talented

 

Diagramming Plasma Particles

 

Tell 
students that a fourth state of matter, called 
plasma, exists, although it is rarely found 
on Earth. It is found abundantly in space as 
the matter making up stars. Invite students 
to learn more about plasma particles. 
Challenge them to illustrate the 
characteristics of plasma particles in a 
diagram.

 

learning modality: visual

L3

Monitor Progress L2

 

Writing

 

Have students write the definition 
of a solid in their own words.

 

Answer

 

Figure 1

 

Sample answer: Hard, slippery

Your everyday world is full of substances that
can be classified as solids, liquids, or gases. (You
will read about a less familiar form of matter,
called  plasma, elsewhere.)  Solids,  liquids,  and
gases may be elements, compounds, or mixtures.
Gold is an element. Water is a compound you’ve
seen as both a solid and a liquid. Air is a mixture
of gases. Although it’s easy to list examples of
these three states of matter, defining them is
more difficult. To define solids, liquids, and
gases, you need to examine their properties. The
familiar states of matter are defined not by what
they are made of but mainly by whether or not
they hold their volume and shape.

Solids
What would happen if you were to pick up a
solid object, such as a pen or a comb, and move it
from place to place around the room? What
would you observe? Would the object ever
change in size or shape as you moved it? Would a
pen become larger if you put it in a bowl? Would
a comb become flatter if you placed it on a table-
top? Of course not. A solid has a definite shape
and a definite volume. If your pen has a cylindri-
cal shape and a volume of 6 cubic centimeters,
then it will keep that shape and volume in any
position and in any container.

FIGURE 2
Liquid Lava, Solid Rock
Hot, liquid lava flows from a 
volcano. When it cools to a solid, 
new rock will be formed.
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Differentiated Instruction

    

Modeling Particles in a Solid

 

Materials

 

damp sand or brown sugar, small 
measuring cup, scoop

 

Time

 

10 minutes

 

Focus

 

Ask: 

 

How are the particles in a solid 
arranged? 

 

(They are packed closely together.)

 

Teach

 

Instruct students to tightly pack 
damp sand or brown sugar into a container. 
Then have them unmold it and observe the 
grains of sand or sugar.

 

Apply

 

Ask: 

 

Why do the grains of sand/
sugar model the particles of a solid? 

 

(They 
are packed closely together and they do not 
move around one another.)

 

 

 

learning 
modality: kinesthetic

 

Classifying Solids

 

Materials

 

frozen bar of solid chocolate, 
goggles, hammer, lab apron, salt block

 

Time

 

10 minutes

 

Focus

 

Ask: 

 

In which type of solid do 
particles form a regular, repeating pattern? 

 

(Crystalline solids) 

 

How are the particles 
of an amorphous solid arranged? 

 

(The 
particles do not form a regular pattern.)

 

Teach

 

While wearing safety goggles and 
a lab apron, strike a block of salt with a 
hammer. Wipe the hammer, then strike a 
frozen chocolate bar. Invite students to 
compare the shapes of the broken fragments. 

 

(Salt fragments will have square edges that 
mirror the repeating pattern of salt crystals. 
The chocolate fragments will have jagged edges 
because chocolate particles are not arranged in 
a regular pattern.)

 

Apply

 

Ask: 

 

What kind of solid is salt? 

 

(Crystalline) 

 

Chocolate? 

 

(Amorphous) 

 

Which would you expect to melt at a 
specific temperature? 

 

(Salt) 

 

How will the 
chocolate bar melt? 

 

(It will not melt all at 
once. It will become softer and softer as the 
temperature rises.)

 

learning modality: 
visual

L2

L1

 

Special Needs

 

Modeling

 

Students can model the 
particles in a crystalline solid by building 
cubes with interlocking sticks and balls. 
The balls represent the particles of a solid, 
and the sticks represent the forces that hold 
the particles in place. You might provide a 
diagram of a cubic crystal system to help 

L1

 

students get started. To model an 
amorphous solid, students can form pea-
sized balls of clay and gently stick them 
together in random, three-dimensional 
patterns. Explain that the balls of clay 
represent particles in an amorphous 
solid.

 

learning modality: kinesthetic

� Quartz is a crystalline 
solid. Its particles are 
arranged in a regular 
pattern.

� Butter is an amorphous 
solid. Its particles are 
not arranged in a 
regular pattern.

Particles in a Solid The particles that make up a solid are
packed very closely together. In addition, each particle is
tightly fixed in one position. This fixed, closely packed
arrangement of particles causes a solid to have a definite
shape and volume.

Are the particles in a solid completely motionless? No, not
really. The particles vibrate, meaning that they move back and
forth slightly. This motion is similar to a group of people run-
ning in place. The particles that make up a solid stay in about
the same position, but they vibrate in place.

Types of Solids  In many solids, the particles form a regular,
repeating pattern. These patterns create crystals. Solids that are
made up of crystals are called crystalline solids (KRIS tuh lin).
Salt, sugar, and snow are examples of crystalline solids. When a
crystalline solid is heated, it melts at a specific temperature.

In amorphous solids (uh MAWR fus), the particles are not
arranged in a regular pattern. Plastics, rubber, and glass are
amorphous solids. Unlike a crystalline solid, an amorphous
solid does not melt at a distinct temperature. Instead, it may
become softer and softer or change into other substances.

How do crystalline and amorphous solids differ?

FIGURE 3
Behavior of Solid Particles
Particles of a solid vibrate back 
and forth but stay in place.

FIGURE 4
Types of Solids
Solids are either crystalline 
or amorphous.

 



    

Liquids

 

Teach Key Concepts

 

Particles in Liquids

 

Focus

 

Ask: 

 

Do liquids have a shape of their 
own? 

 

(No) 

 

What shape do liquids take? 

 

(The shape of their container)

 

Teach

 

Explain that unlike the particles of a 
solid, the particles of a liquid are free to 
move around one another. Ask: 

 

Why doesn’t 
a liquid have a definite shape? 

 

(Its particles 
are free to move.) 

 

Why do liquids have a 
definite volume? 

 

(The particles are packed 
together.)

 

Apply

 

Have students compare ice and 
water. Ask: 

 

What characteristics of water 
classify it as a liquid at room temperature? 

 

(Water takes the shape of its container but has 
the same volume regardless of the shape of its 
container.)

 

 

 

learning modality: verbal

Teaching Resources

• Transparency K9

Help Students Read
Using Prior Knowledge Refer to the 
Content Refresher in this chapter, which 
provides guidelines for using this strategy.

Before students read about liquids, ask 
them to list what they already know about 
the characteristics of liquids. After students 
read, have them review their lists and 
determine how accurate their prior 
knowledge was. Instruct students to identify 
any misconceptions on the list and replace 
these with their new understanding of the 
concept.

L2

L1

Monitor Progress L2

Skills Check Students can construct a Venn 
diagram to compare and contrast the 
characteristics of solids and liquids.

Students can save their Venn 
diagrams in their portfolios.

Answers
Figure 6 Both have definite volumes. Solids 
have definite shapes, while liquids do not.

Crystalline solid: particles
arranged in a regular, 

repeating pattern; distinct melting point. 
Amorphous solid: particles not in a regular 
pattern; no distinct melting point

Liquids
A liquid has a definite volume but no shape of its own.
Without a container, a liquid spreads into a wide, shallow
puddle. Like a solid, however, a liquid does have a constant
volume. If you gently tried to squeeze a water-filled plastic
bag, for example, the water might change shape, but its vol-
ume would not decrease or increase. Suppose that you have
100 milliliters of milk in a pitcher. If you pour it into a tall
glass, you still have 100 milliliters. The milk has the same
volume no matter what shape its container has.

Particles in a Liquid In general, the particles in a liquid
are packed almost as closely as in a solid. However, the parti-
cles in a liquid move around one another freely. You can
compare this movement to the way you might move a group
of marbles around in your hand. In this comparison, the
solid marbles serve as models for the particles of a liquid.
The marbles slide around one another but stay in contact.
Because its particles are free to move, a liquid has no defi-
nite shape. However, it does have a definite volume. These
freely moving particles allow a liquid to flow from place to
place. For this reason, a liquid is also called a fluid, meaning
“a substance that flows.”

FIGURE 5
Equivalent Volumes
A liquid takes the shape of its 
container but its volume does 
not change.

FIGURE 6
Behavior of Liquid Particles
Particles in a liquid are packed 
close together but move freely, 
allowing liquids to flow.  
Comparing and Contrasting How
are liquids and solids alike? How 
do they differ?

100 mL

100 mL
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Modeling Surface Tension

Materials circular magnets or paper circles

Time 10 minutes

Focus Explain that surface tension is caused 
by the position and attraction of liquid 
particles.

Teach Draw the outline of a container. 
Arrange the circle magnets or paper circles 
within the outline like liquid particles are 
arranged. Consider using Figure 6 as a 
model. Ask: What do the circles represent? 
(Particles in a liquid) Draw lines of attractive 
forces between all the particles. Ask: How do 
the lines of force differ between surface 
particles and inner particles? (Surface 
particles have attractive forces on only one 
side.) What effect does a one-sided pull have 
on surface particles? (Surface particles pull 
together and toward the inner particles.) Move 
the circles to reflect this.

Apply Ask: Why does a drop of liquid form 
a sphere? (All outer particles pull together and 
inward.) learning modality: visual

Gases

Teach Key Concepts
Particles of Gases
Focus Ask: How do the particles in a fluid 
move? (They flow freely.)

Teach Explain that like liquids, gases are 
fluids. Ask: Why don’t gases have a definite 
shape or volume? (Gas particles can spread 
apart or squeeze together, depending on the 
container.)

Apply Release several helium balloons 
that had been confined in a small space. 
Encourage students to relate the movement 
of the balloons to gas particles. learning 
modality: visual

Teaching Resources

• Transparency K9

L2

L2

Skills Focus Drawing conclusions 

Materials 2 clear jars with screw-top lids, 
honey, vegetable oil, paper towels

Time 10 minutes

Tips If possible, use clear plastic jars to 
avoid broken glass. Make sure the jars are 
tightly sealed. Use paper towels to wipe 
up spills.

L2 Expected Outcome Honey has the 
greater viscosity. The air bubble in the jar 
of vegetable oil rose faster than the air 
bubble in the jar of honey.

Extend Suggest students compare the 
viscosities of a variety of liquids such as 
syrup, water, and shampoo. learning 
modality: kinesthetic

Properties of Liquids  One characteristic property of liquids
is surface tension. Surface tension is the result of an inward pull
among the molecules of a liquid that brings the molecules on the
surface closer together. Perhaps you have noticed that water
forms droplets and can bead up on many surfaces, such as the leaf
shown in Figure 7. That’s because water molecules attract one
another strongly. These attractions cause molecules at the water’s
surface to be pulled slightly toward the water molecules beneath
the surface.

Due to surface tension, the surface of water can act like a
sort of skin. For example, a sewing needle floats when you place
it gently on the surface of a glass of water, but it quickly sinks if
you push it below the surface. Surface tension enables the water
strider in Figure 7 to “walk” on the calm surface of a pond.

Another property of liquids is viscosity (vis KAHS uh tee)—
a liquid’s resistance to flowing. A liquid’s viscosity depends on
the size and shape of its particles and the attractions between
the particles. Some liquids flow more easily than others. Liquids
with high viscosity flow slowly. Honey is an example of a liquid
with a particularly high viscosity. Liquids with low viscosity
flow quickly. Water and vinegar have relatively low viscosities.

What property of liquids causes water to form 
droplets?

As Thick as Honey
You can compare the 
viscosity of two liquids.

1. Place on a table a clear 
plastic jar almost filled 
with honey and another 
clear plastic jar almost 
filled with vegetable oil. 
Make sure that the tops of 
both jars are tightly closed.

2. Turn the jars upside down 
at the same time. Observe 
what happens.

3. Turn the two jars right-side 
up and again watch what 
happens.

Drawing Conclusions Which
fluid has a greater viscosity? 
What evidence leads you to 
this conclusion?

FIGURE 7
Surface Tension
Water beads up on a leaf due to 
attractions between the water 
molecules. Surface tension in 
water is strong enough to support 
the weight of an insect.
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Monitor Progress L2

Answers
Figure 8 The gas particles will spread apart 
and move out of the container.

Surface tension

While you’re breathing, 
gases in the air flow freely 
through the body and back 
out again.

Assess

Reviewing Key Concepts
1.  a. Solids have definite shapes and definite 
volumes.  b. Crystalline solid particles form 
a regular, repeating pattern and melt at a 
distinct temperature; amorphous solid  
particles are not arranged in a regular 
pattern and melt over a range of 
temperatures.  c. Glass is an amorphous 
solid. Because glass does not have a definite 
melting point, it becomes softer and softer as 
it is heated. This is why heated glass may be 
soft enough to bend.
2.  a. Liquids do not have definite shape, but 
do have definite volume.  b. Because its 
particles can move freely around one 
another, a liquid takes the shape of its 
container. Because its particles are packed 
closely together, a liquid has a definite 
volume.  c. Due to surface tension, a needle 
can float on the surface of water; the surface 
of the water acts like a a sort of skin.
3.  a. The shape and volume of a gas are the 
same as those of its container.  b. A gas has 
neither definite shape nor definite volume 
because its particles spread apart and move 
freely in all directions, restricted only by the 
walls of its container.

Reteach
Have students create a concept map for the 
states of matter. Students should include 
the names of each state, their shapes and 
volumes, and their particle arrangements.

Performance Assessment
Drawing Ask students to draw three simple 
diagrams that show how the particles of 
solids, liquids, and gases are arranged.

Teaching Resources

• Section Summary: States of Matter
• Review and Reinforce: States of Matter
• Enrich: States of Matter

L1

L2

Squeezing Liquids and Gases
Students should warn family members 
not to squeeze the bulb too hard when 
the baster is filled with water; the baster 
could leak where the bulb attaches to the 
tube. Family members will find it easier 
to squeeze the bulb filled with air. Water, 
a liquid, has a definite volume; air, a gas, 
does not.

L2

Section 1 Assessment

Target Reading Skill
Building Vocabulary  Use your definitions to help 
answer the questions below.

Reviewing Key Concepts
1. a. Listing What are the general characteristics 

of solids?
b. Comparing and Contrasting How do 

crystalline solids differ from amorphous 
solids?

c. Drawing Conclusions A glass blower can 
bend and shape a piece of glass that has been 
heated. Is glass a crystalline or an 
amorphous solid? Explain.

2. a. Describing How may liquids be described in 
terms of shape and volume?

b. Explaining How do the positions and 
movements of particles in a liquid help to 
explain the shape and volume of the liquid?

c. Relating Cause and Effect  Explain why a 
sewing needle can float on the surface of 
water in a glass.

3. a. Reviewing What determines the shape and 
volume of a gas inside a container?

b. Applying Concepts Use what you know 
about the particles in a gas to explain why a 
gas has no definite shape and no definite 
volume.

FIGURE 8
Modeling Gas Particles
The particles of a gas can be 
squeezed into a small volume.
Predicting  What will happen if 
the container lid is removed?

Squeezing Liquids and Gases  Show your 
family how liquids and gases differ. Fill the 
bulb and cylinder of a turkey baster with 
water. Seal the end with your finger and hold 
it over the sink. Have a family member 
squeeze the bulb. Now empty the turkey 
baster. Again, seal the end with your finger 
and have a family member squeeze the bulb. 
Did the person notice any difference? Use 
what you know about liquids and gases to 
explain your observations.

1

Gases
Like a liquid, a gas is a fluid. Unlike a liquid, however, a gas can
change volume very easily. If you put a gas in a closed con-
tainer, the gas particles will either spread apart or be squeezed
together as they fill that container. Take a deep breath. Your
chest expands, and your lungs fill with air. Air is a mixture of
gases that acts as one gas. When you breathe in, air moves from
your mouth to your windpipe to your lungs. In each place, the
air has a different shape. When you breathe out, the changes
happen in reverse.

What about the volume of the air? If you could see the par-
ticles that make up a gas, you would see them moving in all
directions. The particles are no longer limited by the space in
your body, so they move throughout the room. As they move,
gas particles spread apart, filling all the space available.
Thus, a gas has neither definite shape nor definite volume.
You will read more about the behavior of gases in Section 3.

How does breathing demonstrate that gases are 
fluids?
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