Content Background

LS Visval-Spatial  As you dis-
cuss liquids, melt moth crys-
tals in an unstoppered test
tube placed in a beaker of
boiling water. Relate the role
of energy to the melting
process. Use the kinetic the-
ory to explain to your stu-
dents what is happening on a
molecular level.

Activity

Interpersonal Have one stu-
dent place 5 drops of vanilla
flavoring into a balloon, blow
up the balloon, and tie it
closed. Have a second stu-
dent smell near the surface of
the balloon. The student
should be able to detect the
aroma of vanilla as it evapo-
rates inside the balloon. The
balloon may feel cool where
the liquid is evaporating on
the inside. Have the third stu-
dent monitor, confirm, and
record the group’s observa-
tions. Ask the group to ex-
plain its observations using
the kinetic theory. The stu-
dents should conclude that
the moving molecules of
vanilla paaatd between the
molecules of the stretched

balloon. COOP LEARN
Revealing
Preconceptions

* Sometimes, expensive
glassware is called crystal.
Explain why this term is
used incorrectly. Glass is not
crystalline; tt is amorphous.

® Is there anything wrong
with saying, “This bottle is
half-filled with carbon
dioxide gas”? Yes, a gas oc-
cupies all the space avatlable in
its container.

Figure §-3

The particles in a liquid are close
together, but they have enough
energy to move over and
around one another.

ence Journal

In your Science

Journal, explain

3 how the motion
of particles changes when
matter changes from one
state to another.

Liquids

If you don't eat it quickly enough, a solid scoop of ice
cream will turn into a liquid, taking the same shape as your
bowl or cup. A liquid flows and takes the shape of its con-
tainer. However, like solids, liquids can’t normally be
squeezed to a smaller volume. If you push down on a liter of
water with a moderate amount of force, its volume remains
a liter.

. More Motion
Just as the kinetic theory explains the proper-
ties of solids, it also explains the properties of
liquids. Because a liquid can’t be squeezed, its
/ particles must also be close together, like those of
on /A solid. However, they have enough kinetic
L /-/ energy to move over and around each other. This

— movement of particles lets a liquid flow and take the

shape of its container. Thus, the
orange juice poured into a glass in
Figure 8-3 will take the shape of the
glass.

Because its particles are held close
together, almost as close as those of a
solid, liquid matter does have a definite
volume. If you pour 1 L of orange juice
into a 2-L bottle, it will not spread out to
fill the bottle. Likewise, you couldn’t
force the liter of juice into a half-liter con-
tainer. The two containers in Figure 8-4
contain the same volume of liquid.

Although its volume does not change,
the shape of a liquid depends on the
shape of its container.
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\ﬁpience Journal

The particles move faster
when a solid changes to a
liquid or a gas. The particles
move slower as a gas

changes to a liquid or a solid.
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A R R T
Across the Curriculum

@ Use Lab 17 in the Lab Manual as you
teach this lesson.

Art and Design  As students visit shopping
malls, have them observe how the states
of matter are used to decorate and make
shopping more pleasant. Have them
write about what they saw, such as water-
falls, helium balloons, marble floors, and
fluorescent and neon lighting. i




Thermal Expansion

You have learned how the
kinetic theory accounts for char-
acteristics of different states of

@
Solving |-
matter you see and touch every Check for
day. The kinetic theory also

explains other things you may Mind over Matter HcRelane

have observed. For example,
have you ever noticed the strips
of metal that run across the floors

o

Martin, Rita, and L.J. were working on fixing up an e QUIZ
old car and they needed some nuts and bolts to make ke ot
their repairs. L.J. found a jar of assorted nuts and bolts Use the Mini Quiz to check

and up the walls in long hall- . ) .

wavs of concrete and steel build- in the garage, but they had trouble removing the students’ recall of chapter

ing%? Maybe you've seen these metal lid. After struggling for a few minutes, Rita content.

strips in your school. These | suggested that running hot water over the metal 1. Name the four states of

strips usually cover gaps in the | lid might make it easier to open. matter. solid, liquid, gas,

building structure called expan- solve the Problem: plasma

.Sﬁ)_n }{;mi;" _[]1351-""1 n_s"fn loén_ts 1. Think about the effect of energy on the motion 2. Which state of matter ha.s

;()fﬁ:vé;tehu:lﬁ;?ilf:i;;ﬁinm;g of particles. How would you describe the effect d‘_?ﬁnit‘l* sha;}e ;’sd defi-

weather without cracking the of heat energy on the metal? g vo‘ume. i i

concrete. As you drive onto or off 2. After the hot-water treatment, the jar easily 3. According to the kinetic
opened. Why did this work better than just theory, what is all matter

a bridge, you will usually pass
over a large steel expansion joint. | forcing the lid off the jar?

Think Critically:

Sealing containers is important in preserving freshness
and preventing spoilage. Explain two reasons why a
food container that was closed when it was warm
might become tight as it cooled.

composed of? tiny parti-
cles in constant motion

4. What happens to the av-
erage speed of the parti-
cles of matter as it is

The Heat and Motion ‘;
Connection I
Almost all matter expands as it |
gets hotter and contracts when it heated? It increases.
cqols. '"i"hils characteristic 5. What happens to most
of rlnatter is called t\};er" ; _ matter when it is heated?
mal expansion. You : ‘
can compare thermal It expands.
expansion to a crowd
of people. When the
people are quiet
and still, they
are able to
stand close

Reteach

L) Linguistic Provide the stu-
dents with the crossword
puzzle and have them write
the clues for each word. Then
give the entire class a blank
crossword and the clues to
solve it.

"ABF Use Lab 18 in the Lab Manual as you
teach the lesson.

Extension

4@ For students who have
mastered this section, use the
Reinforcement and Enrich-
ment masters.
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Prepare

Section Background

Substances that have weak
intermolecular forces evapo-
rate easily and melt or boil at
relatively low temperatures.
Before a substance reaches its
melting or boiling point,
added energy increases the
motion (kinetic energy) of the
particles, and the tempera-
ture increases.

Preplanning
The MiniLAB requires rub-
bing alcohol and droppers.

1 Motivate

Bellringer

é Before presenting the
V#® lesson, display Section
Focus Transparency 32 on the
overhead projector. Assign
the accompanying Focus Ac-

tivity worksheet. [11] il

Demonstration

Visual-Spatial Place a few
crystals of iodine in a stop-
pered test tube. A pale violet
color will be visible. CAU-
TION: lodine vapors are toxic.
Ask students to suggest a
mechanism for this phenome-
non based on the particle
models of the states of matter.

Tying to Previous

Knowledge

* Ask students to recall how
cold they felt when they got
out of a pool when a strong
breeze was blowing.

* Ask your class if anyone
has seen dry ice subliming.
Ask them to describe it. If
possible, obtain a piece to
observe. CAUTION: Use
gloves when handling dry ice.
Never place dry ice in a closed
container.

7224

Science Words

evaporation
condensation

heat of fusion

heat of vaporization

Objectives

* Inferpret state changes
In terrms of the kinetic
theory of matter,

* Account for the energy
of the heats of fusion
and vaporization in state
changes.
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#3 Changes in State

Identifying Changes in State

[f you've ever seen ice cream melt before you could eat it,
you have seen matter change state. Solid ice crystals in the ice
cream melt when they change from the solid state to the lig-
uid state. When melting, a solid changes into a liquid. You put
water in the freezer to make ice cubes. When freezing, matter
changes from the liquid state to the solid state.

When you boil water, you observe another change of state,
called vaporization. When boiling, you add heat to a liquid
until it reaches a temperature at which it changes to bubbles
of gas below its surface. Many liquids don’t need to boil to
change to a gas. During evaporation, a liquid changes to a gas
gradually at temperatures below the boiling point. When you
come out of a pool into warm air, water on your skin soon
evaporates. You'll see later how this drying helps cool you. In
Figure 8-10, evaporation helped dry, or solidify, the concrete.

Figure 8-10

Freshly poured concrete includes
liquid water spread into a thin
layer over a large surface area.
As the water particles gain
energy, they can overcome
attractions to other particles and
evaporate, leaving behind a dry,
solid surface.

\amw Reproducible Masters
Study Guide, p. 36
Reinforcement, p. 36
Enrichment, p. 36 [13]
Activity Worksheets, p. 45
Concept Mapping, pp. 21, 22

Program Resources

\% Transparencies
Section Focus Transparency 32







