
 

Finished Chapter 7 yesterday
Today is Chapter 8 Gas Laws

Gases have variable shape variable volume
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Properties of Gas
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Poblem Howdo they
variables relate to one
another

Mass moles 2ndProblem Units
Temperature k

Pressure atm



Real Gasses are Complex

Simplify the model to make a workable model

Ideal Gas

No attractiveforcesbetweenmolecules

Travel in straight lines unaffectedby gravity
and intermolecular attractive forces They travel
until they hit something The changespeed
direction onlythrough Collisions
99 9 volume is empty space the size of
the gas molecule is irrelevant

Treat gas as apoint mass A mass
with no volume

Apparatus
Test the 4 variables
Hold 2 Constant
Look at the relationship

volume of remaining 2

MY j two types of relationships
Temp
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gtrend
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Pressure vs Volume HoldTemp moles
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Few Collisions MoreCollisions
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pressure Force x Area
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Pressure inverselyproportional to
volume
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Pressure us Temp hold volume moles
Constant

T P x T t

E Y ts

Value I value I

T T
Lock

moving FasterifHeat More Collisions

HarderCollisions
Increase in temp Increase in Pressure

Pressure is directlyproportional to
temp P L T



Pressure us Moles Temp VolumeConst
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Pressure and moles are directly
proportional
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Conclusion of 3 experiments

P I
P a T

PI
P II How thevariables relate

a trend

I need an equality

Proportionality constant looks at the

relationship between variables and relates

the two with an equality
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Find theproportionalityConstant

7 Gas 1

Gas 3
P
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R proportionalityconstantatm
D 0.0821 Late

MEI

Pa I
P R.FI
Y M X c

P

y
UniversalGasConstant

R 0.0821 Thnk

units
P atmosphere atm

v Liters L

n moles moles

T Temperature K



Pressure Force per unit area

atmosphere the pressure the atmosphereof earth

If Pressgier 14.7 lbs in

I

4
14.7 lbs in 14.7 psi I atm

mmHg millimeters of mercury Barometricpressure

g Vaccume

J
d d

mmHg Exactdefinition

yfah
latm 760mn.tt

1Torr 1mmttg
I atm 760 For 760 mmHg

3 most Common units ofpressureused

30.0 inHg x tx 762mmltg



3 main types of Gas Law Problems
TIdealGashowtisetariables

Combined Gas Law changingconditions 2
Setvariab

Dalton's Law of PartialPressure muttgases

Ex Ideal Gas Law

A Container holds 0 0362 moles of nitrogengas
The container has a volume of 100 ml and
a temperature of 25 C what is the pressure
in the container

PY NRT 4 variables a
Constant R 0.0821Like

D Given 3 find the 4th
Y 100 ML x Ht o 100 L

N 0 0362 moles

R 0.0821LITE
T 25 C 273.15 298115 K

2 II
solve for P

D MRI 6
0382m.tk

4 I1gtif29
8.861107763 atm

8.86atm



I Parce Problem
ID unknown variable

Convert any variable not in same units as R

Solve Pv net for unknown

Plug in values

Calc

Sigfigs units



Ex Ideal Gas Law

A can with a volume of 22 4 L has 6.753g
of nitrogen gas at 24.6 C what is the pressure
in the can

HOFBrINCIHzOzEzBrzIzClzPe7
Nz 2614.01gmoi 28.02gmoleN2

Y 22.4 L

N 6.753gNitrogengas 6.753 ha x 2 3
2
0.2410406423moleat

T 24 L C 273.15 297.75 K

R 0.0821 ight

IFI

n.gg

P NII 10
at006423mzqg21ke297zs1

0.263kt



Combined Gas Law Problems ChangingConditions

Two gas law formulas combined

Pill P V2

for Charles Law
come

to3 a E Icombined

Gas
Law

If III solve for R

2 R EET Ifor
1stConditions

7
R

Conditions

ETR

II.ttcpneaasa



Ex
A weather balloon is filled to a volume of

250 L at 1.00 atm and 258 The
balloon is released and reaches an altitude

distrefoffmies where the pressure is 0.852 atm

and temp is 16.0 C What is the
new volume of the balloon

Pz G 852 atm
Tz 16 O c 273.15 257 15k

Nz Mi
d V2

I
P 1.00 atm
T 25 C 273.15 29815 K
n i X
V 250 L

na
x i B x t solve for v2

Diving Phil x plz
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Ex
scuba diver runs

out of air at 150 ft under

water Hepanics tries to hold his breath

as he makes his way to the surface

Lungs hold 4h air How much would

the air in his lungs expand as he

Rises 33ft Latin

48 13 Pz latin
Yz

150ft P 150ft x FT 4.5455atm
V 4.0 L

4L
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