
 

 
 

IDEAL GAS         13 MAY 2014 

 
Lesson Description 

In this lesson we: 

 Define three states of matter and the physical quantities used to measure gases 

 Describe the kinetic theory of gases 

 Describe the behaviour of an ideal gas 

 Explain the difference between an ideal gas and a real gas. 

 Explain the Ideal Gas Law 

 
Summary 

States of Matter 

Matter exists in different phases depending on the temperature. The different states of matter have 
different characteristics. 

Solid 

Solids have their own shape and volume. 

Liquid 

Liquids have their own volume but take the shape of the container in which they are placed 

Gas 

Gases take the shape and volume of the container in which they are placed 

When studying gases we observe four physical properties: 

 Temperature 

In everyday life we measure the temperature of a gas in degrees Celsius (
0
C), e.g. air 

temperature. This temperature scale has the zero point as the freezing / melting point of water 
and 100

0
C is set as the boiling point of water at sea level. Scientists use the Kelvin 

temperature scale, where zero is the absolute zero and the freezing / melting point of water is 
273K. The boiling point of water at sea level is 373K. The standard temperature of a gas is 
273K (0

0
C)      

 Volume 
There are many different units of volume. The standard SI unit is metres cubed (m

3
). It is 

common to measure volume in decimetres cubed or litres too. (1 dm
3
 = 1ℓ). You must know 

how to convert from different units of volume. 

 Pressure 

Pressure is the force applied per unit surface area. The SI unit for pressure is the Pascal 
where 1Pa = 1N.m

2
. In everyday life we measure pressure of gases in kilopascals. Standard 

pressure is taken as 101,3kPa. This standard is equal to air pressure at sea level when water 
boils at 100

0
C and may be called 1 atmosphere (1atm). 

 Quantity of a gas 

The quantity of the gas is measure in terms of the number of moles of gas present. We can 
also measure the mass of gas or talk about the number of molecules. To explain the 
behaviour of gases and how the physical quantities are related to each other we use different 
models. The microscopic model of gases is called the kinetic theory of gases. A macroscopic 
model which relates pressure, volume, temperature and number of moles of gas to each other 
is called the Ideal gas model   



 

 
 

The Kinetic Theory of Gases 

The kinetic theory of gases provides an explanation on how gas molecules behave. According to this 
model, the following assumptions are made about the particles of a gas: 

 The molecules of a gas are very small compared to the spaces between them. This 
observation is based on the fact that gases molecules are compressible. To show that air is 
compressible, a tyre can be pumped up by forcing or compressing gas into it.  

 The molecules are in constant motion. We observe this when the smells diffuse through a 
room. 

 The molecules fill the container and spread out evenly leaving huge spaces between them. 
The volume of the gas is taken as the volume of the container. We can say that the forces of 
attraction between the gas molecules are very small.  

 There are collisions between the molecules and also between the molecules and the sides of 
the container. These collisions explain why gases exert pressure.  

 The molecules of the same sample of a gas move at different speeds. It is therefore 
necessary to speak of the average velocity of the gas particles and therefore, average kinetic 
energy. 

 The speed at which the molecules of the gas move depends on the temperature of the gas. 
The average kinetic energy of a sample of molecules depends entirely on the temperature of 
the gas. 

Ideal Gases 

The physical quantities of a gas, namely pressure (p), volume (V), temperature (T) and quantity of the 
gas (n) are related to each other by a simple law, represented by the equation: 

pV = nRT where R is the Ideal Gas constant 

This relationship holds true for an ideal gas under all conditions. 

In reality there is no such thing as an ideal gas. In this model we recognise the following assumptions 
related to the kinetic theory: 

 Ideal gas molecules have mass but occupy no volume 

 There are no intermolecular forces between ideal gas molecules 

 Collisions between ideal gas molecules and the sides of the container are completely elastic. 
Kinetic energy is conserved in all collisions. 

A real gas deviates from the behaviour of an ideal gas under low temperatures and high pressures.  

 When the pressure of a gas is very high, its particles are very close to each other and the 
forces of attraction between the molecules (intermolecular forces) become greater. The 
volume of the molecules gets closer to the volume of the gas. Under these conditions real 
gases change state and become liquids. An ideal gas never changes state. 

 At low temperatures the average speed of the particles is low and the forces between the 
molecules increase. At low temperatures real gases liquefy.   

Real gases behave like an ideal gas at room temperature and pressure.  

  



 

 
 

 
Test Yourself 

Question 1 

Under which conditions will a real gas behave more like an ideal gas? 

A high temperature and low pressure 

B low temperature and high pressure 

C Temperature 0 
0
C and pressure of 101,3 kPa 

D Absolute zero temperature and pressure of 101,3 kPa 

Question 2 

The freezing point of water. 

A 0 K 

B - 273 K 

C 273 K 

D 298 K 

Question 3 

The collisions between the molecules of an ideal gas are completely elastic. What does this mean? 

A. The total mechanical energy of the gas molecules remains the same. 

B mechanical energy is lost due to the collisions 

C the total kinetic energy of the gas molecules remains the same.
 

D the molecules of the gas do not stick together after collision. 

Question 4 

Which one of the following does not form part of the physical properties of a gas? 

A Pressure 

B Temperature 

C Volume
 

D kinetic energy 

Question 5 

Which one of the following about gases is correct? 

A Gases have their own shape and volume. 

B Gases have their own volume but takes the shape of the container. 

C Gases take the volume and the shape of the container. 

D Gases occupy no volume and have no shape. 

Question 6 

The pressure of a gas at Standard temperature and pressure (STP) is ... 

A 1013 kPa 

B 1013 Pa 

C 101,3 kPa
 

D 101,3 Pa 



 

 
 

Question 7 

The temperature of a gas at Standard temperature and pressure (STP) is ... 

A 0 K 

B 273 K 

C - 273 K 

D 298 K 

Question 8 

Give one word or phrase for the following: 

a.) The average kinetic energy of gas molecules. 

b.) The SI unit for volume. 

c.) The boiling point of water at sea level. 

 
Improve your Skills 

Question 1 

Express the following in Kelvin temperature scale: 

a. 25 
0
C 

b. 0 
0
C 

Question 2 

a. Under what conditions does the behaviour of a real gas deviate from that of an ideal gas? 
Explain your answer. 

b. Write down four main properties of an ideal gas. 
c. What is the equation; Pv = nRT called? 


