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! O CHAPTER 3 STATES OF MATTER
Ms. Liu

3.1 THREE £7°725 OF MATTER:
SoLiD, LiQuiD, OR GAS?

o Steam rising from hot chocolate on a stove nextto a
blazingfire.




o Particles are made of atoms and molecules.

o Particles are always moving.
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o State of matter—with definite shape and volume

o Particles are fixedin place by strong attractions

o 2kinds: :i"‘ 5
o Crystalline M

e« Amorphous
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LiQuiD YR

o State of matter—volume same but shape changes
o Particles are sort of attracted but slide past each other.

o Characteristics:

¢ Surface tension
! .|

» Viscosity (gooeyness)
o Does honey or water have more viscosity?

GAS 2
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o State of matter—with no definite shape orvolume
e Think of perfume

o Particles areloosely bound, bumping and movingfast!




3.2 Behavior of Gases

oHow much space does helium take up?
oTemperature’s effect? o

3.2 TEMPERATURE

o Temperature( )=measureofhowfastparticles are
moving
* Relatedto particles’ energy

o On a hotday, the particlesare movingslower/fasterand
hitting the sides with less/more force, so you need
less/more helium to fill the balloon.

o On a cold day, the partides are moving slower/faster,
and hitting the sides with |ess/more force, so youneed
less/more helium to fill the balloon. O
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o Volume( )=how much spaceathingtakesup

o Pressure ( ) =how much force perunitarea

WHICH ONE HAS MORE VOLUME?




WHICH ONE HAS MORE PRESSURE?

A GAS Law: BoYLE'S Law

1
pressure o<
volume
o Fixed:
¢ Amount of gas
e Temperature

o When you squeeze gasin lessspace, there’s more
pressure.

o Imaginearoomfulloftoycars. Describe the analogy...

o See animation




A GAs Law: BoYLE'S Law

1

pressure o<
volume

o Fixed:
e Amount of gas
¢ Temperature

o When you squeeze gasin lessspace, there’s more
pressure.

o Imaginearoomfulloftoycars. Describe the analogy...

o Toy cars kept at same speed (temperature). Pushed together
(less volume), there will be more collisions (pressure).

o See animation O
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ANOTHER GAS LAW: CHARLES’S LAW

volume o temperature

o Fixed:
 Amount of gas
e Pressure

o Hotter means gasexpands andtakesup more s pace.
o Imaginearoomfulloftoycars. Describe the analogy...

o See animation

ANOTHER GAS LAW: CHARLES’S LAW

volume o temperature

o Fixed:
¢ Amount of gas
e Pressure

o Hotter means gasexpands and takesup more s pace.

o Imaginearoomfulloftoycars. Describe the analogy...

o Keep thetoy cars fromcolliding more (constant pressure). If
the cars move faster (highertemperature), they must be
allowed more space (volume)

o See animation
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3.3 Change of State




3.3
o Change of State = changing betweensolid, liquid, or gas.

e Physical/chemical change?
e Water vapor andiceis still water H,0.
o Labelthestate and the name of the change.

3.3 CHANGE OF STATE

gas

solid palling)
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3.3 ENERGY AND STATE

o More energy means lower/higher temperature.

o Particlesinliquid moves slower/faster than particles in
solid.

o To meltanobject, the particlesneed to lose/gain energy,
o So the partides need to become colder/hotter.

3.3 ENERGY AND STATE

o More energy means Iower/higher temperature.

o Particles inliquid movesslower/fasterthan particles in
solid.

o To meltan object, the particles need to Iose/gain energy,

o So the particles need to become colder/hotter.

0 When a particle gains energy, this is called an endothermic
change. (Energy goes in)

0 When a particle loses energy, thisis calledan exothermic
change. (Energy is expelled out)
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3.3 ENERGY AND STATE

o When a particle gains energy, thisis calledan
endothermicchange. (Energygoesin)

o When a particle losesenergy, thisis calledan
exothermic change. (Energyis expelled out)

ENDOOR EXO?

Before After
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3.3 ENERGY AND STATE

o Labeleach state as
particles moving:
o fastest, slowest,
medium

o Label eachchangeas

e exo-/loseenergy or .
endo-/gain energy
3.3 ENERGY AND STATE
sublimnatian
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3.3 MELTING

o Solid = Liquid=melting
o Liquid - Solid =freezing

o Melting point: Melting and freezingoccur at the same
temperature. (0°Cfor water.)
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3.3 LiQuiD = GAS

o Evaporation: liquid = gas (surface)

e Can occur whensurface molecules gainenergy fromair and
escape. (below bailing point)
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3.3 LiQuiD = GAS

o Boiling: liquid - gas (throughout. Bubbles)

e The whole liquid is veryhot, molecules moving veryfast, gas
bubblesform andriseandescapeintoair.

e When vaporpressure =atmospheric pressure.

e Boiling point: 100°Con Earth’s surface.

* Is boiling point higheror lower ona mountain?

e Canyou boil 5mLata lowertemperature than5 L?

_

3.3 LiQuiD = GAS

o Boiling: liquid = gas (throughout. Bubbles)

e The whole liquid is veryhot, molecules moving veryfast, gas
bubblesform andriseandescapeintoair.

e When vaporpressure =atmospheric pressure.
e Boiling point: 100°Con Earth’s surface (sea level)
* Is boiling point higheror lower ona mountain?

e Lower, 95°Cin Denver because the atmosphereis thinner.
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3.3 CONDENSATION: GAS = LiQuiD

o How does dew form?

3.3 CONDENSATION: GAS = LiQuiD

o How does dew form?

When the wings are colder
than theair,

watervaporgives its energy
to the wings, so water
vaporloses energyand
goes from gasto liquid.

16



3.3

o How does sweatinghelp people cool down?

o Whyis yourbreathfoggyon acoldday?

Solid €& liquid ¢ gas?

3.3

o How does sweatinghelp people cool down?

Watergains energyfrom the personandescapesintothe
air (becomes vapor) takingthe energy with it. So the
person loses energy through water and gets cooler.

o Whyis yourbreathfoggyon acoldday?

Hotbreath is made of hot vapor which gives its energy to
the coldairaroundit, so the hotvaporturnsintoliquid
droplets thatyou cansee.

17



o Is sublimation an
endothermicor
exothermicchange?
Physical or chemical?

e Carbon dioxidein solid
form is much colder
than waterasice.
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3.3 ASUBSTANCE EITHER CHANGES
TEMPERATURE OR STATE
(NOT BOTH AT SAME TIME)
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