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Exam 2 95

Fndtoknowaboutprssureprsue.FI
i.IIa

atmospheres 1 atm 101325 Pa
bar I bar 100000Pa
mmHg I atm 760mmHg

we will desiribe games with pressure volume temperaturemoles
need to know relationships between them all

T constant
moles constant

what is relationship btw P and

P Pxv constant

proportional Piv Pflf

Boyles law

P constant what is relationship between temp and volume
moles constant

VAT constant

fCharles Law



P constant
T constant

How is volume related to of moles

α instant

Avogadro's Law

α
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T R proportionality constant gasconstant

van V RII
rearrange

IPVINITY Ideal Gas Law

R 0.0820641T Always use Kelvin

Ex If we have 75.0g of Nz gas in a container with V 1.45L
and the temp 370C what is the pressure

PVIURT P nRI
I 25.09 12 1114 0.893moles Nz

I 37 C 273.15 310.15K

V 1 45L

t.EE5 EE
P 15.7atm



Ex 2.5 Lcontainer with 100g Cottizle ignorevolume

also in container is 02 gas pressure of 4.0 at m
Temp initially 75 C
spark combustion

Immediately after combustion what is temp andpressure
of gas in container

One once everything cools to 25C what is pressure in container

8H18 at 02cg 8021g 9H24
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0.03284064 179 kt

Yfor
0.262 moles 102 9 11.5g for us

9 1790005 111.59 7.7 Tg 75 C

171 44,5 7 25 C Tf 14,175 C

Pointgas



When Co2 cools to 25 C what is preasure
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Kinetic molecular theory of gases
gas molecules are in constant motion

Kinetic energy mv so velocity of gas indentes is related
to their KE

Kinetic energy also related to temperature

At any given temperature there will be a distribution
of mobiles with varying amounts of KE

minus i p

For a collection of modules we want to describe Ear and Vaug
KEarg mVg

It can be shown that

ttma constant 1.38171030

so mVaig 32kt
Vain 3 Eg Em

higher temp higher velocity
higher mass lower velocity

Consider pressure as the foff caused by gas molecules crashing
into sides of container

higher KE for collisions higher pressure

Diffusion moving from higher conc lower conc

Effusion movingfrom higher to lower conc through small hole

KE is related to mass km but Ear kt and has no
massdependence

consider 2 different gases at same temp
both have same KE EMVilar Emilia



since M My V1avg V2avg

I gaslawisafineapproximationbut.tthas
2 major flaws

Assumes atoms molecules are infinitely small
Assumes no interactions between atoms molecules

Becomes especially problematic at higher pressures
use a non ideal gas law to be more accurate
Various versions of there non ideal gas lawall with specific parameters for each type of gas

Van der Waals equation
a b are constants for

P 4 V bn NRT individualgases
larounts accounts for
forinteractions size of molecule

not being infinitely
small


