
  

Pressure = force per unit area

If the same force is applied to a smaller area, the 
pressure is increased

Atmospheric pressure – the pressure exerted by 
the atmosphere at sea level

At higher altitudes, there is less atmosphere 
above, so the pressure is less



  



  



  



  

Ideal gas –  no intermolecular forces between gas 
particles

Most gases deviate from ideal behavior at very 
low temperatures or very high pressures.

At low temperatures, particles move more slowly 
and are better able to interact.

At high pressures, particles are pushed closer 
together and so are more likely to interact.



  



  

Ideal gas relationships

Volume vs. pressure –  inversely proportional
If the pressure is doubled, the volume is halved

Volume vs. temperature – directly proportional
If the absolute temp. is doubled, the volume is 
also doubled

Pressure vs. temperature – directly proportional
If the temperature is doubled, so is the pressure



  



  



  



  



  



  



  



  

Combined Gas Law

Temperature must be in an absolute scale (Kelvin)

P1V 1

T 1

=
P2V 2

T 2



  

Avogadro's Law – At a given temperature and 
pressure, the volume occupied by one mole of an 
ideal gas is constant, independent of the composition 
of the gas.

At 1 atmosphere pressure and 273 K (called 
standard temperature and pressure, STP), one mole 
of an ideal gas occupies 22.4 liters.

22.4 L of air, therefore, has a mass of about 29 
grams (80% N

2
, with a formula mass of 28 g/mol).

22.4 L of helium has a mass of only 4 g, which is 
much less dense than air.



  

Ideal Gas Law

PV = nRT

P = pressure
V = volume
n = moles
R = ideal gas constant
T = absolute temperature



  

Dalton's Law of Partial Pressure – the total 
pressure of a gas sample is equal to the sum of 
the partial pressures exerted by each gas in the 
sample.

P
total

 = P
1
 + P

2
 + P

3
 + …..

Under constant conditions (total pressure, volume, 
temperature) the partial pressures are directly 
related to the mole fractions of each gas.
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