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Questions

How does gasôs pressure change with temperature 

and volume?

Why do gases have pressure? Why pressure 

increases when temperature increases?

How fast are the gas molecules moving?

Why do you feel cold if you are wet in a rain, 

particularly when it is windy?

How do you make an ice tea? How do you determine 

its final temperature?
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Goals for Chapter 18

ÅTo study equations of state

ÅTo consider the kinetic-molecular model of an 

ideal gas

ÅTo consider molecular speeds

ÅTo study phase change of matter and latent heat
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Equations of state for Ideal Gases

where k is called the Boltzmann constant:

They follow

Equation of state:

A mole is the amount of a substance that contains as many 

elementary entities as there are atoms in 12 g of carbon-12.
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Ideal Gases

The number of entities (atoms or molecules) in a mole is given 

by Avogadroôs number:

Therefore, n moles of gas will contain  N=nNA molecules.
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ȹ(PV) curves at constant temperatureðisotherms
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Ideal Gases

Charlesôs law
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Atomic/molecular collisions and pressure

Å The number of collisions with 
A during time dt is
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How fast do atoms/molecules move?

Å Nature has no preference on direction. That is
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The Maxwell-Boltzmann Distribution

ÅDistribution of 

molecular 

speed. There are 

not many 

molecules with 

high/low speed. 

The maximum 

shifts with 

temperature.
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The positions of (s), (l), and (g) are plotted on phase diagrams

ÅLines are drawn for freezing, melting, and boiling curves on a pT 

axis.
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Latent Heats

Phase change needs heat exchange. The heat required to 

convert 1 kilogram of a substance from one phase to another 

is called the latent heat.
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Latent Heats

The latent heat of fusion is the heat needed to go from solid to 

liquid; the latent heat of vaporization from liquid to gas.


