Kinetic Molecular Theory Notes
The kinetic-molecular theory was developed to explain gas behavior.


•It is a theory of moving molecules.
Summary:


•Gases consist of a lot of molecules in constant random motion.

•The combined volume of all the molecules is very small compared with the volume of the container.

•Intermolecular forces (forces between gas molecules) are also very small.

•Energy can be transferred between molecules during collisions, but the average kinetic energy is constant at constant temperature.

•The collisions are perfectly elastic, which mean they bounce off each other transferring energy like cue balls not clay balls.  

•The average kinetic energy of the gas molecules is proportional to the absolute temperature.
Kinetic-molecular theory gives us an understanding of pressure and temperature on the molecular level.

•The pressure of a gas results from the collisions with the walls of the container.
•The magnitude of the pressure is determined by how often and how hard the molecules strike. 

•The absolute temperature of a gas is a measure of the average kinetic energy.
•Some molecules will have less kinetic energy or more kinetic energy than the average (distribution).  

•There is a spread of individual energies of gas molecules in any sample of gas.

•As the temperature increases, the average kinetic energy of the gas molecules increases and so does the range or distribution of values.

•As kinetic energy increases, the velocity of the gas molecules increases.

•Root-mean-square (rms) speed, u, is the speed of a gas molecule having average kinetic energy.

•Average kinetic energy, , is related to rms speed:

 = ½ mu2


•
where m = mass of the molecule.  
Application to the Gas Laws

•
We can understand observations of gas properties within the framework of the kinetic-molecular theory.  
•Effect of an increase in volume (at constant temperature):
•As volume increases at constant temperature, the average kinetic of the gas remains constant.  

•Therefore, u is constant.  

•However, volume increases, so the gas molecules have to travel further to hit the walls of the container.  

•Therefore, pressure decreases.
•Effect of an increase in temperature (at constant volume):


•If temperature increases at constant volume, the average kinetic energy of the gas molecules increases.  

•There are more collisions with the container walls.  

•Therefore, u increases.  

•The change in momentum in each collision increases (molecules strike harder).

•Therefore, pressure increases. 

