
    

  

 

 

  

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

         

 
 
 
 
  
 

 
  
 
 
 
  

 
 
    
   
 
 
  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



        
  

  

 

  

 

 

  

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 



 

  

  

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

 

 

  

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

                                                                                    

 

 

 

 

  

 

 

 

 

 

 

 

 



 

 

 

             

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

                                

 



 

 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Kinetic Theory of Gases: In short – For memory Aid: 
 
Kinetic Theory of Gases 
The Kinetic Theory of Gases is a fundamental concept in physics that describes the behaviour of gases at the molecular 
level. It provides a microscopic understanding of gas properties, linking macroscopic observations such as pressure, 
temperature, and volume to the microscopic actions of gas molecules.  
 
Assumptions of the Kinetic Theory of Gases 

1. Gas Molecules are Point Masses: Gas molecules are considered as tiny, rigid, and perfectly spherical particles with 
negligible volume compared to the volume of the gas. 

2. Random Motion: Gas molecules are in constant, random motion, colliding with each other and with the walls of 
the container. 

3. Elastic Collisions: Collisions between gas molecules and between molecules and the container walls are perfectly 
elastic, meaning there is no loss of kinetic energy. 

4. No Intermolecular Forces: There are no attractive or repulsive forces between the gas molecules except during 
collisions. 

5. Kinetic Energy and Temperature: The average kinetic energy of gas molecules is directly proportional to the 
absolute temperature (in Kelvin) of the gas. This implies that  

 
Key Concepts and Equations 

1. Pressure and Kinetic Energy: The pressure exerted by a gas in a container is due to the collisions of gas molecules 
with the container walls. According to the kinetic theory, pressure P is given by: 
 
                        
 

where N is the number of molecules, m is the mass of one molecule, vrms is the root mean square speed of the molecules, 
and V is the volume of the container. 
 

2. Root Mean Square Speed (rms speed): The rms speed is the square root of the average of the squares of the 
speeds of the gas molecules: 

 
where kB is the Boltzmann constant and T is the absolute temperature. 

3. Maxwell-Boltzmann Distribution: This distribution describes the spread of speeds among the molecules in a gas.  
It shows that most molecules have speeds around a certain value, with fewer molecules at very low and very high 
speeds. 

4. Average Kinetic Energy: The average kinetic energy of a gas molecule is given by: 
 
 

5. Ideal Gas Equation: The kinetic theory of gases is consistent with the ideal gas law: 
PV=nRT  

where P is the pressure, V is the volume, n is the number of moles, R is the universal gas constant, and T is the 
temperature. 
Applications and Implications 

1. Temperature and Molecular Speed: Higher temperatures correspond to higher average speeds of gas molecules, 
increasing the kinetic energy and pressure of the gas. 
 

2. Diffusion and Effusion: The theory explains the phenomena of diffusion (spreading of gas molecules from high to 
low concentration) and effusion (escape of gas molecules through a small hole). 

 
3. Real Gases: Deviations from the ideal behaviour occur at high pressures and low temperatures due to 

intermolecular forces and finite molecular volume, leading to modifications like the Van der Waals equation. 
 


