Gas Laws
Boyle’s Law
As pressure of a gas decreases, the volume of a gas increases.  

This relationship between pressure and volume was first measured by Boyle and is now called Boyle’s Law.  

Boyle found that Volume and pressure are inversely proportional.  He found that for a gas at a given temperature, the product of the volume and pressure = a constant. 

V*P = constant

This can be in another more useful way: 

V1P1 = V2P2
You can use this equation to find how changing the pressure will change the volume of a gas.  
Example: 

5 L of a gas at 1 atm of pressure will be compressed to 2 atm.  What will be its new volume? 

V1 = 5 L

P1 = 1 atm

V2 = ?

P2 = 2 atm

V1P1 = V2P2 ( (5 L )(1 atm) = V2 (2 atm)   ( V2 = 2.5 L

Charles’ Law

As temperature increases, volume increases.

This relationship between temperature and volume was first observed by Charles and is now called Charles’s Law
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You can use this equation to find how changing the temperature affects the volume

*Temperature is always expressed in Kelvin

Example: 

The temperature of 10 L of gas is increased from 100 K to 200 K.  What is the new volume of the gas?
V1 = 10 L

T1 = 100K 

V2 = ?

T2 = 200 K
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Gay-Lussac’s Law

It is implied from Charles’ Law and Boyle’s Law that Temperature affects pressure.  We call this relationship Gay-Lussac’s Law.  


[image: image3.wmf]2

2

1

1

T

P

T

P

=


 You can use this equation to find how changing temperature affects the pressure
*Temperature is always expressed in Kelvin

Example: 

The temperature of a gas at 1 atm is increased from 100 K to 200 K.  What is the new pressure of the gas?

P1 = 1 atm
T1 = 100K 

P2 = ?

T2 = 200 K
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Combined Gas Law

Combining the above three laws allows us to calculate changes for systems in which volume, pressure, and temperature are changing.  
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*again, temperature must be expressed in Kelvin

* Notice that when

· Temperature is constant, the equation becomes Boyle’s Law

· Example: heat is not added to the system and system is not insulated

· Pressure is constant, the equation becomes Charles’ Law

· Example: system is open to air

· Volume is constant, the equation becomes Gay-Lussac’s Law

· Example: system in enclosed in a non-expandable container such as a glass jar

Example: 

What is the new volume of 10 L of gat at 1 atm and 100 K if the temp is increased to 200 K and the pressure is increased to 4 atm?

V1 = 10 L

P1 = 1 atm
T1 = 100K 

V2 = ?

P2 = 4 atm
T2 = 200 K
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