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‘Obsenving What seful roperty
o the razen water have nere?

States of Matter

Discover Activity

‘What Are Solids, Liquids,
and Gases?
1. Break ansntacidtaie (fizing ype)
intothree or fou ieces.Flac tham
inside  large, ninfated ballon.
2.Fil a e plasic botle about.
Palfway with water Stretch the
mouth ofthe balloon ove the top o thebotde, taking care
10 keep th tabiet pieces nside he balloon.
3.Jigge the balloon 5o thatthepieces fal ntothe botle.
(Observe what happens for about two minutes.
. Remore the alloon and examine ts conents.
Think t Over
Forming Operstionsi Defnitions Identity examples o the
diferent tates o matter—solis, quid, and gases—that you
observed n tis actity. Define ach ofthe thrce states in your
Swnwords.

1t 2 bitter cold January afernoon. You are practcing ice
hockey moves on a frozen pond. Relaxinglter you cose your
eyes and recal the pond in July, when you and your friends.
jumped nto the refeshing water on a sorching hot day. Was.
the water in July made of the same water you skated on this
afternoon? Perhaps, but yotsre absolutly certain that solid
water and liquid water do nt look o fel the same.Just imag-
ine trying to swim in an ice-covered pond in Jamuary or play
hockey on liguid water in July.
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Your everyday world is fll of substances that
an be clasifid 2ssolids,liquids,or gases. (You
will read about a less familla form of matter,
lled pl. cxehere.) Solids, iquids, and
gases may be clements, comporunds,of mixtures
‘Goldis an clement. Water is a compound yorive
Seen asboth a slid and a liquid. Al is 3 mixture
es. Althonagh its easy to st examples of
these thiee states of matter, defning them is
more diffcult. To define soids, liquids, and
s, ou need to examine thei propertes. The
famila states of matter are defined ot by what
they are made of but mainly by whether or not
they hold ther volume and sha

Solids

‘What would happen f you were to pick up 3
solld object,such as apen or a comb, and move
from place 1o place around the room? What
would you observe? Would the cbject ever
change in sizeor shape asyou moved t? Would 2
pen becom: I you putitin 2 bowi? Would

2 comb become fattr ifyou placed it on a table.
top? OF course not. A solid has 2 deinite shape
and a defiite volume. I your pen has  cylindr.
al shape and a volume of 6 cubic centimeters,
then it wil Keep that shape and volume in any
position and n any container.
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Particles in a Solid The partices that make up 2 solid are
packed very closely together. In additon, each partice Is
tghtly fxed in one position. This fixed, closely packed
arrangement of particles causcs  solid to have a definite
shape and volume.

‘Are the partices ina slid completely motionless? No, not
really. The particls vibrate, meaning that they move back and
forth slghtly. This motion i simiar o 2 group of people run-
ning n place. The particles that make up a solid sty in about
the same positon, but they vibrate in place

Types of Solids_Inmany solids,the particles form a regular,
repeating patter. These patterns crate crystls. Solid that are
‘made up ofcrystal are clled rystalline solids (s tuh ).
Salt, sugar, and snow are examplesof crysalline solids. When
crystallne solid i heated, it melsat 2 specific temperature.

In amaorphous solids (1h vAWR fu), he partces are ot
artanged in 2 regulr pattern. Plastics rubber, and glass are
amorphous solds. Unllke a crystaline solid, an amorphous
solid does not melt at a disinct temperature, Instead it may.
‘ecome softer and softr or change ino other substances.
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Liquids
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Particles in a Liquid In general the partces in a liquid
are packed almost as closly as in  solid. However, th parti-
cles in 2 liquid move around one another frely. You can
compare this movement t the way you might move a group
of marbles around in your hand. In this comparison, the
s0lid marbles serve as modes or the partices of 2 liuid.
“The marbles lide around one another but stay In contact.
Because its particles ae fre to move,  iquid has no defi.
nite shape. However, it does have a definie volume. These
reely moving partices alow a liquid o flow from place to
place For this reason, 2 liquid s aso called 2 fluid, mexning
“a substance that flows”
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One characteistic property ofiquids
tension. Surface tension i the esult of an inward pul
e moleculs of  liquid that brings the molecleson the
surfice closer together, Perhaps you have noticed that water
forms dropltsand can bead up on many surfces,such s theleaf

re7. That' because water molecls atract one
hese attractons cause molecules af the water’s
led sightly toward the water moleculesbeneath

anothersron
surfice tobe
the surface.
Due to surface tension, the surface of water can act ke 2
sortofskin. For example, a sewing necdle cats when you place
it gently on the surfae of a gss of water, but  quickly sinks i
you push it below th surfac. Surface tension enables the water
Striderin Figure 7 o "walk” on the calm surfice of  pon.
Another property ofliquids s viscosity (vis kAis h tée)—
2 liquids resistance to flowing, A liquid's viscosiy depends on
the size and shape of s partces and the afractions between
the parices. Some liquids flow more csly than others Liquids
with high viscosity flow sy, Honey is an example of a liquid
with 2 particularly high viscosty. Liquids with low viscosity
flow quickly. Water and vinegar have rekatively low viscositis.
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Gases

Likealiguid,a gas isa fuid. Unlkea liquid, however,a gas an
change volume very casily. If you put a gas n 2 closed con-
taines,the gas partcles wil ether spread apart of be squeezed
together as they fil that container. Take a deep breath. Your
chest expands, and your lungs fll with air Alr is 2 mixture of
gasesthat acts 2 one gas. When you breathe n,air moves from
your mouth to your windpipe to your lungs. It each place the
ai has a diferent shape. When you breathe out,the changes
happen n reverse.

‘Wht about the volume of thea?If you could see the par-
tices that make up 2 gas, you would see them moving in all
directions. The particesare no longer limited by the space in
your body. o they move throughout th oorm. As they move,
gas particles spread apart, flling all the space available.
Thus, a gas has neither defnite shape nor defnite volume.
Yo will ad more abont the behavior of gases in Secton 3.
Bt ) o does brestg demrstrte it gases e

Fumes
Modsing G2 Partcles:
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Sect Assessment
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Reviewing Key Concepts
10 isting Whatarethe genral chrscerstics
ool
b Comparing and Contrasing How do
copialin i i rom amorphoss
iy

€ Drawing Condusions A glssblower can
end andshape. piecof glas that has ben.
heated Is e s crytlin o an
amorphors solid Fxplin.

2.2 Describing How may liquids e descrbed in
terms o shapeand volume?

. Explaining How do th positions and
‘movements of patices n a lquid helpto
explia the shape and volumeof the iquid?

€ Relating Cause and Effect Explainwhy 3
sewing ncedle can foat n th surfaceof
ater in 3 glss

3.2 Reviewing What determines the shape and
volume of 3 gas nside  container!
b.Applying Concepts s whatyou know
“aboutthe parices i agas o cxplin why
gas has no defnite shape nd no definte
Sotame,

Squesaing Liquids and Gases Show your
familyhow lquids and gases ifer. il the
bl 2nd clinder o s turkey baster with
water. Sea the end with your finger and hold
over the ik, Have afamily member
Sauecee the bulh, Now empy th turkey
baster Agaln, sealthe en with your figer
nd have  family mamber squeeze the bulb.
Did the person notice any diference? Use
what you know sbout iquids and gases to
‘xptain your obsenvations.





