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GASES STATE – SUMMARY

Kinetic Theory of Gases (Assumptions)
• gas particles have negligible size or volume as compared to the volume of its container
• gas particles have negligible intermolecular attraction between each other
• collisions between gas particles are perfectly elastic. (no loss of kinetic energy upon collision)
• gas particles are in constant random motion
• average kinetic energy of the gas particles is a constant at constant temperature, and it is proportional to the 

absolute temperature (Kelvin scale)

Maxwell Bol  tzmann Distribution Curve  
• At a particular temperature,  gas particles have a range of  kinetic energies given by the Maxwell  Boltzmann 

Distribution Curve

• area under the curve represents the total number of gas particles in the system
• few molecules having either very low kinetic energies or very high kinetic energies
• at different temperatures, the curve shifts as follows:

• At a higher temperature (T2 > T1), the peak becomes lower and shifts to the right (EAve2 > EAve1)
• higher spread of kinetic energy and there are more particles having greater kinetic energies
• areas under the curves are the same as the total number of gas particles is a constant
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Boyle's Law (constant Temperature)

V ∝ 
P
1

at constant T

PV = constant and thus P1V1 = P2V2

Exercise 1
A sample of a gas has a pressure of 3 atm and a volume of 50 dm 3. Find its pressure if it is compressed to 15 dm3 at 
constant temperature.

Charles' Law (constant Pressure)

V ∝ T at constant P

=
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constant and therefore 
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Exercise 2
A sample of gas occupies 250 cm3 at 27oC. What volume will it occupy at 35oC if there is no change in pressure?

Pressure Law (constant Volume)

P ∝ T at constant V

=
T
P

constant and therefore 
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Exercise 3
A gas sample has a pressure of 1 atm at 25oC. Find its pressure if it is cooled to – 100oC at constant volume.

General Gas Law (constant quantity of gas)

=
T
PV

 constant and therefore 
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Exercise 4
An ideal gas occupies 365 cm3 at 298 K and 1.56 x 105 Pa. What will be its volume be at 310 K and 1.01 x 105 Pa?

Avogadro's Law (constant T and P)

V ∝ n and constant T and P

=
n
V

constant  and therefore 
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Exercise 5
7 g of carbon monoxide occupies a volume of 6.25 dm3 at a particular temperature and pressure. Find the volume of the 
same mass of helium under the same conditions.
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Ideal Gas Equation

Combining all of the above laws,

PV = nRT

P: Pa or Nm-2

1atm = 1.01 x 105 Pa
1atm = 760 mmHg
1bar = 105 Pa

V: m3

1 m3 = 103 dm3

1 dm3 = 103 cm3

1 m3 = 106 cm3

n: moles R: 8.314 JK-1mol-1
Universal  Gas 
Constant

T: K

T (oC) = T (K) – 273 

Variations of Ideal Gas Equation

• involving mass (m) or molar mass (M) of gas

PV = nRT → RT
M
mPV =

• involving density of gas (ρ )

PV = nRT   → RT
M
mPV =  → RT

MV
mP =  → RT

M
P ρ=

Exercise 6
For a fixed mass of ideal gas, sketch the graphs of 
a. P against V at constant T (Boyle's Law)
b. P against 1/V at constant T
c. PV against P at constant T
d. V against T (K) at constant P (Charles' Law)
e. V against T (oC) at constant P
f. PV/T against V
g. PV against T (K)
h. P/T against V

Exercise 7
If 0.574 g of an ideal gas occupies 549.0 cm3 at 22oC and 740 mmHg, calculate the relative molecular mass of the gas. 
[26.1]

Exercise 8
A gas under a pressure of 2.62 atm at 77oC has a density of 1.56gdm-3. Find the relative molecular mass of the gas 
assuming it behaves ideally [17.2]

Ideal Gases VS Real Gases

Features of Ideal Gas Features of Real Gas
Gas particles have negligible size or volume 
as compared to the volume of the container.

Gas particles have significant size or volume as compared to the 
volume of the container.
Gases  with  larger  molecular  mass  will  have  larger  electron 
cloud size hence will deviate more from an ideal gas

Negligible  intermolecular  forces  of 
attraction between gas particles.

Significant  intermolecular  forces  of  attraction between  gas 
particles
Gases with stronger intermolecular forces of attraction (covered 
in Topic: Chem Bonding) will deviate more from an ideal gas

• real gas behaves ideally when
◦ low pressure - gas particles are far apart hence volume of particles compared to volume of container and 

intermolecular attractions between particles are insignificant and negligible
◦ high temperature - gas particles possess large kinetic energy such that intermolecular attractions are 

insignificant and negligible
• conversely, real gas behaves non-ideally or deviates from ideal gas behaviour at high pressure and/or low 

3

http://www.chemistryguru.com.sg/


Chemistry Guru :: Making Chemistry Simpler ::   www.chemistryguru.com.sg  

temperature
• Effect of Temperature on ideal gas behaviour

• Effect of Intermolecular Forces on ideal gas behaviour

Dalton's Law of Partial Pressures
• partial pressure of a gas in a mixture of non-reacting gases is the pressure the gas would exert as if it is 

alone in the same container under the same conditions
• Dalton’s Law states that “in a mixture of non-reacting gases, the total pressure of the mixture is equal to the 

sum of the partial pressures of all the constituent gases
ie PT = P1 + P2 + P3 + ...

• For gas in a mixture, partial pressure is 

Tii PP χ= where mole fraction 
T

i
i n

n
=χ

Exercise 9
1.25 moles of He and 0.50 moles of H2 is mixed in a container at a particular temperature. The total pressure was 8.4 
atm. Calculate the partial pressures of both gases. [H2: 2.4atm, He: 6.0atm]

Exercise 10
A 6 dm3 flask containing a gas X at a pressure of 10 atm is connected to another flask containing a gas Y at a pressure of  
3 atm and having a volume of 14 dm3 via a valve. If the valve is opened to allow gases X and Y to mix, what will be the 
final pressure after a long period of time, assuming that the 2 gases do not react and the temperature remains constant?  
[5.1 atm]

4

Graph shows that a real gas 
deviates most from ideality at

• High pressure

• Low temperature

In terms of molecular size,

CO2 > O2 > H2

Consequently in terms of IMF,

CO2 > O2 > H2

Hence when size of gas particles and strength of IMF 
increase, deviation from ideal behaviour increases.
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