
Thermodynamics 
4 – Ideal Gases 

 
A _____________ is a _____________ that allows us to measure the _____________ of something. 
 

1 mole of a substance = _______________ particles of that substance 
Example:  
A system contains 200.0 g of nitrogen gas.  How many moles does it contain?  How many molecules? 

Ideal Gases 
 
Unlike solids and liquids… gases are ____________________. 
 
If you increase the temperature of a gas it should make sense that the 

average _________________ energy also increases. 

 
Energy of the Particles: _____________ is a direct measure of the _____________ Kinetic Energy of the 
particles.   
 
In fact we can describe the relationship between temperature and kinetic energy with the following equation… 

 
                                          Where:  kavg  =  

                                                    kb    =  
                                                     T    =  
 
And… 

 
                                                          Where:  E =  

                                                                N =  
                                                                n  =  
                                                                                                 R  =  
 
  
Example: 
A science classroom contains 7.0 x 1027 molecules of air.  Find the energy required to raise the 
temperature from 11 oC to 25 oC.  How long would it take if the radiator operates at 960 watts and is 90% 
efficient? 

 
 
 
 
 
 

 

 



If _____________ in a gas is due to _____________ of a particle with the walls of a container… determine the 
following relationships. 
When temperature of the gas 
particles increases, pressure will… 
 
 

When volume of a container 
increases, pressure will… 

When the number of gas particles 
increases, pressure will… 

P α P α P α 
 
Therefore… 

 
                                          Where:  C  =  

                                                     
 
 
 

More traditionally written as…. 
 
 
 
 
 
 

 

Where:  N  =  

             kb =  

Where:  n  =  

             R  =  

Example: 
What volume (in litres) is occupied by 2.0 moles of an ideal 
gas at 2.00 atm and a temperature of -2.0 oC? 
 
 
 
 

Example: 
A cylindrical container of radius 15 cm and height 0.30 m contains 
0.60 mol of gas at 433 K.  Find both the pressure (in kPa) in the 
container and force extered on the lid of the container. 
 
 
 
 

 

 
  

 

  


