
 

 

 

 

 

 

 

Okay, time to review!  Here are some common characteristics of solids and liquids: 

 

SOLIDS 

 Molecules move, but not very 

fast. 

 Keep their shape. 

 

LIQUIDS 

 Molecules have more energy 

and move faster than solids. 

 Liquid can be poured. 

 Stays inside its container 

unless we decide to pour it out. 

 

Gases are goofy and like to break the rules.  The molecules in gases move rapidly.  In fact, of 

all the states of matter these molecules move the fastest.  They have a lot (and I mean a lot) 

of energy.  As a result, gases tend to spread out and don’t stay in one place very long.  Gases 

do not have a definite shape or volume, but they will stay inside a container as long as it is 

closed tightly.  Can you think of any containers that have gas inside of them?  One very 

common container is the balloon – just like a birthday balloon.  Sometimes we blow air into a 

balloon to fill it up.  This air is a mixture of many gases in our atmosphere such as oxygen, 

nitrogen, and carbon dioxide.  People like to get balloons filled with a special gas called 

helium.  That gas is very light compared to the weight of the normal air mixture and that’s 

why it rises.  Gases behave themselves nicely inside the balloon, but those gas molecules have 

a lot of energy and want to get out.    If you tried to put helium gas in a cup, it would escape 

into the air.  See what happens if you take a balloon and put a tiny hole in it.  The molecules 

soon escape from the hole into the air.   

Also, we have to remember that when we talk about a gas we are referring to a substance 

that is a gas at normal room temperature.  Besides helium, oxygen, nitrogen, and carbon 

dioxide, there are many others that are gases at room temperature.  Some of these gases are 

dangerous and explosive. 



 
 
 

What do we mean by gas laws?  Do the gas 

molecules really obey these laws?  Yes, the 

gas molecules really do obey these laws, 

but actually the molecules to not have any 

other choice.  They are simply created that 

way by God.  Gas laws and other laws in 

chemistry are an example of the order that 

God has created in the physical world of 

matter.  We will discuss two gas laws that 

are important in physics.  One is called 

Boyle’s Law and the other Charles’s Law.  

These laws have to do with the 

temperature, volume and pressure of a gas.  

Pressure is a word that is used to mean 

some amount of force that is applied to 

something.  When filling tires on a bicycle, it is important to know the pressure reading 

because too much air can explode the tire.  The same is true of car tires (and even balloons).  

When we talk about a gas, we say that there is a specific amount of pressure placed on the 

gas or the gas is under pressure. 

Boyle’s Law 
In 1662 a British chemist and physicist named Robert Boyle discovered that if gas were put 

under a great amount of pressure, the volume of the gas would decrease or get smaller as 

long as the temperature of the gas stayed the same.  When much pressure is placed on the 

gas, it can fit into a smaller space or volume.  Let us say that you have a bottle filled with 2 

liters of gas and it has a pressure of 20 pounds per square inch (PSI).  If the pressure is 

doubled to 40 PSI, the gas will squeeze into half of the space – 1 liter.  If you put the gas 

under 80 PSI of pressure, it will occupy a space of only ½ liter.  So, Boyle’s Law says if the 

pressure is increased, the volume will decrease.   
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Charles’s Law    
In 1787, a French scientist named Jacques Charles figured out how temperature affects the 

volume of a gas.  Remember that for Boyle’s Law, the pressure changed the volume a certain 

amount, based on its temperature staying the same.  With Charles’s Law, as the temperature 

of the gas in increased, the volume of the gas increases also.  If our balloon contains 2 liters 

of helium (or any gas) at 100 degrees Kelvin and then the temperature is doubled to 200 

degrees Kelvin, the volume of the gas in the balloon would be doubled to 4 liters.  If we 

increase the temperature to 400 degrees Kelvin the volume of the gas would expand to 8 

liters.  Of course, the balloon would have to withstand a pretty high temperature (but you get 

the idea).  So, Charles’s Law says if the temperature is increased, the volume will increase. 
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NOTE:  Kelvin temperature is a special measurement of absolute temperatures.  It is a way for 

scientists to measure temperature other than centigrade or Fahrenheit.  It is extremely 

important to remember the temperatures are absolute temperatures measured in Kelvin NOT 

°C or °F.   
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