
KINETIC THEORY OF GASES

Revision



GAS LAWS
Ideal Gas Law :



  Example.  

 

 A sample of oxygen with volume 1000 cc at a pressure of 1 atm is compressed to a volume of 900 cc. 

What pressure is needed to do this if the temperature is kept constant ? 



  Example.  

 

 1500 ml of a gas at a room temperature of 23ºC is inhaled by a person whose body temperature is 

37ºC, if the pressure and mass stay constant, what will be the volume of the gas in the lungs of the 

person. 



  Example.  

 

 A sample of helium gas is at a pressure of 1 atm when the volume is 100 ml and its temperature is 

27ºC. What will be the temperature of the gas if the pressure becomes 2 atm and volume remains  

100 ml. 



  Example.  

 

 An ideal gas has been placed in a tank at 37ºC. The gauge pressure is initially 609 kPa. If one fourth 

of the gas is released from the tank and after thermal equilibrium is established temperature 

becomes 317ºC, then the gauge pressure will be – 

 (A) 101 kPa  (B) 710 kPa  (C) 912 kPa  (D) 1013 kPa 



Sol.

A vessel has 6 g of hydrogen at pressure P 
and temperature 500 K. A small hole is made 
in it so that hydrogen leaks out. How much 

hydrogen leaks out if the final pressure is 

and temperature falls to 300 K ?
(1) 2 g   (2) 3 g 
(3) 4 g   (4) 1 g

QAns. [4]
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Assumptions Of KTG

1. A gas consists of a large number of molecules which 
move randomly in all directions.

2. The size of a molecule is much smaller than average 
separation between the molecules.

3. There is no force of attraction between molecules i.e. 
gas molecules do not interact with each other so total 
internal energy is total kinetic energy of molecules.



4. This theory is based on translation motion of gas 
molecules and it obey Newton’s Laws of motion.

5. The collision between two molecules or between a 
molecule and a wall are perfectly elastic.

6. Volume occupied by gas molecule is very small or 
negligible as compared to volume of vessel.

7. Gas molecule move with very high velocity, therefore 
effect of gravity on them is negligible due to which gas 
density remains same throughout the vessel.





Maxwell - Boltzmann Distributive Curve



 A flask of 10–3 m3 volume contains 3 × 1022 molecules of oxygen at a certain temperature.  

The mass of one molecule of oxygen is 5.3 × 10–26 Kg and rms velocity of its molecules at the same 

temperature is 400 m/s. Calculate the pressure of the gas. 



 What is the rms speed of Helium gas molecules at STP. 



 The rms speed of oxygen at room temperature is about 500 m/s. The rms speed of Hydrogen at the 

same temperature is about 

 (A) 125 m/s   (B) 2000 m/s  (C) 8000 m/s  (D) 31 m/s 



.



.



.



DEGREE OF FREEDOM

Number of modes in which a gas molecule can store energy is called 
degree of freedom. It can also be referred as the number of modes in 
which motion of gas molecule takes place.







Maxwell’s Law of Equipartition of Energy

I. According to this law, total energy of each gas molecule is equally 
divided among its degree of freedom.

II. At 0 Kelvin temperature, energy of each degree of freedom is zero

III. At T Kelvin, energy of each degree of freedom is  
1

2
𝑘𝑇

𝑅 = 𝑘 𝑁𝐴



IV. If ‘f’ is the degree of freedom of a molecule of gas

 Total average energy of each molecule =
𝑓𝑘𝑇

2

 Total energy per mole of gas   =
𝑓𝑘𝑇

2
NA

 Total energy of n moles of gas   = 𝑛
𝑓𝑘𝑇

2
NA = 𝑛

𝑓𝑅𝑇

2

V. According to KTG, the molecules are not interacting with each 
other. So potential energy is zero and internal energy of gas 
molecule is only their kinetic energy.



VI. For n moles of gas, internal energy at temperature T Kelvin is given 
by:

𝑈 = 𝑛
𝑓𝑅𝑇

2

VII. Change in Internal energy is given by:

𝑑𝑈 = 𝑛
𝑓𝑅

2
dT

  



.



The average kinetic energy of a gas molecule 
at 27ºC is 6.21 × 10–21 J. Its average kinetic 
energy at 227ºC will be
(1) 52.2 × 10–21 J  (2) 5.22 × 10–21 J

(3) 10.35 × 10–21 J (4) 11.35 × 10–21 J

Q.



Mean Free Path Of Gas Molecules



Molar Specific Heat of Gases







  Example.  

 

 70 calories of heat is required to raise the temperature of 2 mole of an ideal gas at constant pressure 

from 30ºC to 35ºC. The amount of heat required to raise the temperature of the same gas through the 

same range at constant volume is – 

 (A) 30 calories  (B) 50 calories  (C) 70 calories  (D) 90 calories 



𝑪𝒑 
& 𝑪𝒗 

𝒇𝒐𝒓 a mixture:



  Example.  

 

 1 mole of H2 is mixed with 1 mole of He. Determine  for the mixture 



A gaseous mixture consists of 16g of helium and 16g of oxygen. Then ratio 
Cp/Cv of mixture is:
1)1.4
2)1.54
3)1.59
4)1.62.
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