Kinetic Model of Matter

Molecular Model
Evaporation

Q
States of Matter @@V
?\
KINETIC MODEL OF MATTER



Kinetic Model of Matter

State the distinguishing properties of solids, liguids and gases.

Describe qualitatively the molecular structure 2t solids, liquids and gases,

relating their properties to forces and distaices between molecules and to
the motion of the molecules.

STATES OF MATTER




STATE OF MATTER

Matter is made up of a tin;gparticles called
atoms and molecules. TR€se particles are
much too small to be sgém by human eyes.

The three states obﬁ\]atter are called solid,
liguid and gas. @?‘

lce, water a@ steam are three different
states of matf}er of the same material.
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Kinetic Model of Matter
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Kinetic Model of Matter
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Kinetic Model of Matter
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Kinetic Model of Matter

Describe the relationship between the maGtion of molecules and
temperature.

Explain the pressure of a gas in terms of the motion of its molecules.

VIOLECULAR MODEL
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KINETIC MODEL

The kinetic theory of matteé states that all
matter is made up of a lagge number of tiny
atoms or molecules w@'% are In continuous
motion. Q>

The existence g{?‘particles INn continuous

motion has beef demonstrated by Brownian
motion and dﬂ% sion.



When temperature increases, thermal energy Is
transferred to the molecules and the molecules gain
kinetic energy. Hence the molecules move faster.



MOTION OF MOLECULES AND PRESSURE

When randomly moving gas
molecules hit the Wallcb’sﬁ“ a
container they exert a@ce on
the wall. Q

As the pressure 8 defined as

force per unit‘;&ea, the force L

acting in the€> container gives
rise the gas pressure.
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BOYLE'S LAW

Length

Pisto&— =
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Kinetic Model of Matter

Boyle's Law

Pressure applied
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Cross-section area
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Collision between molecules and
boundary happens more often

Volume
decreases

Kinetic energy @molecules IS constant.

When volum?\% alr decreases, frequency of
alr molecule collision increases.

Pressure of air increases.



Kinetic Model of Matter

CHARLES'S LAW
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Kinetic Model of Matter

pressure

air moltie::ule

molecule . | ®) O O o » / excites
\U OO ®) pisto

Explanation /atmospheric

Air molecules gai at energy and convert it
Into kinetic ener

Air molecule e faster and further from each
other.

Space between air molecules expands and
volume Increases.
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Kinetic Model of Matter

PRESSURE LAW

Pressure La;nr ™ ﬂ - E

8 T: T2
® V = Const Bourdon
pressure

Thermometer \?“ gauge

Heat
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O O O boundry increa@, heat 1S
0 00 ab;qf@ed by air

cules.

B Kinetic energy
b & |, “&@ increases.
q RS \é§§y Collision between
0 0 | imreases molecules and cylinder
ﬁd Q boundary increases.

tt Pressure of ailr
e increases.



Kinetic Model of Matter

Describe evaporation in terms of tihe escape of more energetic
molecitles from the surface of a liquid.

EVAPORATION

2l



EVAPORATION

Evaporation occurs when \&quid below its
hoiling point changes intO@\?gas.

t happens because Qyﬁ’ne particles In the
Iquid move faster t@ﬁ\others.

The faster one near the surface have enough
energy to es and form a gas.




Kinetic Model of Matter
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Kinetic Model of Matter

Describe how temperature, surface arca and draught over a surface
Influence evaporation

EVAPORATION

24



Temperature — the higher the%nperature of the
liquid, the higher the avera%{ netic energy of
the molecules. 0@

Area of the exposed uface — when the
exposed area Is latgey the liquid molecules have
more opportunitiesto leave the surface of the
liquid. K\v

Humidity of the surrounding air — if the humidity

IS high, there Is a lot of water vapour in the air
and liquid vapourisation Is suppressed.



Motion of air — the motion of the air carries
away the water vapour fog%d by
evaporation. &,

N
Pressure — the low ‘l‘he external pressure,
the higher the ra@ evaporation.

Nature of qu%\@y— under similar conditions, a
liguid with a lew boiling point evaporates
more rapidly.



Kinetic Model of Matter

Explair that evaporation causes cooling

EVAPORATION

2/



COOLING BY EVAPORATION

The molecules of liquid are In continuous

motion.
They move at diﬁerent:gﬁ and the average
Kinetic energy of the cules increases with
temperature.

The escape of a feg& moving molecules leaves

behind molecule ving lower speeds.
As average ed decreases, the average
kinetic energy: of the molecules remained In the

liguid also decrease.
Therefore the temperature of the liquid falls.



Kinetic Model of Matter
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Kinetic Model of Matter

EXAMPLE

What Is a property of both Ijgyids and
gases? (.O\?“

ney always fill their c Iners.
ney are incompre{?ﬁe.
ney can flow. @?‘

ney have n@&ules In fixed positions.

i
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Kinetic Model of Matter

When ice melts to become gater, which
force must be overcome%\?”

the attraction between trons and the
nucleus ‘2‘

the attraction beé‘@&n the atoms In a molecule
the force bet molecules
the force ofgQravity
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Assuming the tem ture remains
constant, which compination correctly
describes the volumg and the shape of a
gas or liquid? X~

o
G\
ga@\v fixed not fixed
g{é‘ | not fixed not fixed
liquid fixed fixed
liquid not fixed fixed

O 0O ® >



Which line in the table cotrectly describes
whether the molecules of\w@ solid, liguid and
gas are moving or statiopdey?

baud

A stationaryt@t‘ionary stationary

B station@»(stationary moving

C statiq&r‘y moving moving
D M/ing moving moving



What describes the moIeCL@r structure of a
liquid? (.O\?”

S
distance between motio @e strength of forces
the molecules mni%&les between the molecules

@icmary.,r very strong

A close together

B close together ?\ran dom fairly strong
C far apart stationary fairly strong
D far ap random weak

A3



Which line In the tablex describes the
properties of solids and Iquids at a fixed

temperature? R\
solids liquids
A definite volume and defipite shape no definite volume but definite shape
B | no definite volume butdefinite shape definite volume and definite shape
C definite volumesand definite shape definite volume but no definite shape
D no definite valume but definite shape | no definite volume and no definite shape

C




Kinetic Model of Matter

A student has three sealed plastic bags.

One bag is full of gas, 0@33 liguid and one
of solid. 0"0

The student squeeéé%\ each bag to see If It

changes shape,@VTd warms each bag to see

If It expands.
If It exp ?‘Q

gas
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Which bag contains gas? Q

ne one that changes sha@?éasily and expands
he least when heated \5%

t
t
the one that chang ‘%‘hape easily and expands
the most when h d

the one that | ed in shape and expands the

least when@?éted

the one that is fixed in shape and expands the
most when heated




A substance consists of particles that are close
together and moving each other at

random.
\5“0

The average sp ed” of the particles Is
gradually increasi

What best desetibes the substance?
a gas beingshgéted
a liguid being heated
a solid being heated
a solid being melted



Kinetic Model of Matter

Which of the following contal the molecules
with the highest average s

A B % D
\2\\5

i é’ nl

ice ater wood steam
cube Q\?\ at room at room at 110°C
at-10°C temperature temperature

D
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Kinetic Model of Matter

A gas cylinder Is left outsideé)n a sunny day.
The Sun heats the gas @&de the cylinder.

What happens to th %s molecules?
ney collide less oftgn.
ne \§
y expand. @
They move\%&r together.

ney move more rapidly.
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Kinetic Model of Matter

The diagram representS@as molecules
contained in a cylinder. TR piston is moved
slowly downwards a@ he temperature of

the gas stays the 8&1&

oy,
\ P

cylinder

gas molecule
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Why does the pressure of th gas increase?
The molecules collide har@)&?“with the walls.

The molecules collide @%?e often with the walls.
The molecules mO@ ore quickly.

ne number of @écules INncreases.

&




Driving a car raises the tem@erature of the
tyres. &
This causes the pre36ev of the air in the
tyres to increase. \»
Why is this? o
Air molecules3feak up to form separate atoms.

Alr moIecuLg&“expand with the rise in
temperature.

The force between the air molecules increases.
The speed of the air molecules increases.



A balloon is inflated In a cold.room. When
the room becomes much rmer, the
balloon becomes larg rgﬂ

How does the beh ur of the air
molecules in the I@oon explain this?

ne mo ecule@come larger.

ne molecu&s evaporate.

ne molecules move more quickly.
ne molecules repel each other.




A cylinder is filled with & gas and then
sealed, so that the gas a fixed volume.

The gas molecules r@%iven energy so that
their average spe@@ﬁcreases.

What happen \R&the pressure and to the
temperature &he gas In the cylinder?

i



pressure temperature
A decreases decreases
B decreases increases
C ingraases decreases
D INCreases increases




Kinetic Model of Matter

A liquid 1s heated. Q
Which statement Is Inc ct?

ne MO
ne Mo
ne Mo

ne MO

ecu
ecu
ecu

es expar\1$6
es gau@ ergy.

e further apart.

ecg}\@mve faster.
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Some air Is trapped inside@ small balloon.
The average Kkinetic %;?érgy of the air
molecules In the ballc@w IS Increased.

What remains theééﬁ\ne?

ne density of t Ir in the balloon

ne mass of @air In the balloon

ne temper‘cg\ure of the air in the balloon
ne volume of the air in the balloon




Air Is pumped slowly
Increase the pressure.
the air does not chang@

Which line in the

a car tyre to
temperature of

(gp‘é IS correct?

nﬁ?t:it;egr ? ngﬂ I;ctu " average speed at which
tyre each s molecules hit the tyre
A increases increases
B increases unchanged
C unchanged increases
D unchanged unchanged




A fixed mass of gas at con@nt
temperature is compres%&'to reduce Its
volume. \{O

How do the mole g% of gas now strike the
walls of the cor@her?
less often th efore with a higher velocity
less often ﬂém before with the same velocity
more often than before with a higher velocity
more often than before with the same velocity



A piston traps a certain Mass of gas Inside
a cylinder. Initially the‘.q\&“ston IS halfway
along the length of th%‘by inder.

The piston Is now@Q\Jved towards the open
end of the cyIir@?T. The temperature of the

gas remainsg%stant.
Q>



initial position

final position




How are the density and tt‘@pressure of the
gas affected by moving th& piston?

density pressure
A decreases decreases
B decregases unchanged
C ingreases decreases
D increases unchanged

>



Kinetic Model of Matter

The pressure of a fixed mass of gas In a
cylinder is measured. T{& volume of the

gas In the cylin IS then slowly
decreased. ‘2‘@

Which graph @% show the change of
pressure of t@gas during this process?
NS
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Thermal Properties of Matter

Some water molecules esrépe from the
surface of a lake.

Which name Is glver\}\@hls process?
boiling
convection @?‘

evaporation Ve
radiation



Thermal Properties of Matter

The diagram shows a cros§section through
a rain-water puddle fo(go?éd in a shallow
hole in a road surfac%%

Q\Z\

E puddle
roadsurface 77777 7 7 7 7 7 7 7 e e e = ————— T 777777
T 77777
\g\ shallow hole




Over a period of time, air te@perature, wind
speed and wind directio%Fémain constant.

What happens to th @cﬁ’e of evaporation of
water from the pu@%’?

It decreases, b@ﬁse the surface area
decreases. @

It increasese‘t?);cause the puddle gets shallower.

It Increases, because the surface area
decreases.

It remains constant.



Thermal Properties of Matter

A liquid evaporates rapidlyé
Why does it cool? cb\v

Air molecules remove\>\®c‘3lt by contact with the
liquid surface.

Energy is lost b nvection currents.
Fewer mole are left in the liquid.

Some of th‘gﬁnost energetic molecules leave the
liquid.



Thermal Properties of Matter

A student Is investigating tI{g evaporation of

?\

water. %\

ne student c hange:

the depth of\é&a water;
the surface area of the water:;

the temperature of the water.




Thermal Properties of Matter

How many of these Chang§s, If any, would
alter the rate at which e)%\%‘oration occurs?

0 @,
j X

2
3

W
5



Thermal Properties of Matter

Some of the more energe@ molecules In a
liquid leave the surface%\@aving the rest of

the liquid slightly coo@o
What Is the name@?g\en to this process?

boiling @?‘
condensatio@
evaporatio?g\

freezing



A swimmer climbs out of a swimming pool on
a warm, dry day. AlmosfSimmediately he

begins to feel cold. o
Why is this? 3
The water allows a C ction current to remove

heat from his skin.

The water take nt heat from his body in order
to evaporate. S%\

The water IS skin Is a good conductor of heat.

The water prevents infra-red radiation from
reaching his body.



Thermal Properties of Matter

A beaker of liquid Is place@mder a bell jar.
The pressure of the air(.OaV’J‘ove the liquid Is
reduced and some o@’b}e liguid evaporates.
This causes the ligud to become colder.

@?‘
&



Thermal Properties of Matter
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Thermal Properties of Matter

Why does the temperature@f the liquid fall?

The air molecules blow

molecules.

ne air molecules ‘cﬂ‘down t
ne higher ener olecules

nere are fe@ olecules of
beaker. N

away the liquid
%@‘

ne liquid.
eave the liquid.

iquid In the



Thermal Properties of Matter

Water spilled on the grouggl on a hot day
evaporates.

Which diagram rep @?\énts the change In
arrangement of t }gértlcles In the water as
it evaporates? @?‘

@



Thermal Properties of Matter




A drop of liquid falls on a stugnt’s skin and
quickly evaporates.

What is the effect ont &%\m and the reason?

The skin cools becaus most energetic
molecules escape fra e liquid.

The skin cools becalige the most energetic
molecules rem& the liquid.

The skin war ecause the most energetic
molecules pe from the liquid.

The skin warms because the most energetic
molecules remain in the liquid.





