
Chapter 17

Phases and Phase Changes



Questions

ÅHow does gasôs pressure change with 

temperature and volume?

ÅWhy do gases have pressure? Why pressure 

increases when temperature increases?

ÅHow fast the gas molecules are moving?

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

particularly when it is windy?

ÅHow do you make an ice tea? How do you 

determine its final temperature?



17-1 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.



17-1 Ideal Gases

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

Avogadroôs number:

Therefore, n moles of gas will contain                        molecules.



17-1 Ideal Gases

The atomic or molecular mass of a substance 

is the mass, in grams, of one mole of that 

substance. For example,

Helium:

Copper:

The mass of an individual atom is given by:



17-1 Ideal Gases

Boyleôs law



17-1 Ideal Gases

Charlesôs law



17-2 Kinetic Theory

Pressure is the result 

of collisions between 

the gas molecules 

and the walls of the 

container.

It depends on the mass and speed of the 

molecules, and on the container size:



17-2 Kinetic Theory

Not all molecules are moving with same speed! Speeds 

are represented by the Maxwell distribution.



17-2 Kinetic Theory

Using average speed:

The pressure in a gas is proportional to the average 

kinetic energy of its molecules.

And then



17-2 Kinetic Theory

Comparing this expression with the ideal gas 

law:

The square root of                 is called the root 

mean square (rms) speed. 



17-2 Kinetic Theory

Solving for the rms speed gives:



17-5 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.



17-5 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.


