Unit 5: Gas Chemistry
Content Outline: Boyle’s Law (5.8)

I. 
Boyle’s Law
 
A.   As stated earlier, the pressure of a gas depends on how often its particles collide with, or strike, the
                  walls of its container. 
                  1.   If the gas is squeezed into a smaller space, then its particles will strike the walls more often and 
                        gas pressure will increase.
                  2.   Conversely, if the gas particles are given more space, then they will strike the walls less often
                        and the gas pressure will be reduced.
 
B.   Robert Boyle, a British chemist, described this property of gases over 300 years ago. This
                  relationship between pressure and volume of a gas is called Boyle’s Law.
 
       1.  Boyle’s Law states: If the amount and the temperature of a gas remain constant, the pressure
                        exerted by a gas varies inversely (oppositely) as the volume.  
 
        2. Boyle’s Law can be expressed mathematically as:

                                     (pressure1)(volume1) = (pressure2)(volume2)                
                                                              P1V1  =  P2V2 

   
             In mathematical terms, pressure multiplied by volume is constant (if temperature is constant) 
                         and can be used to calculate P2 or V2. 

                         For example, the gas in a balloon has a volume of 7.5 L at 100.0 kPa.
                         In the atmosphere, the balloon expands to 11 L. Assuming a constant
                         temperature, what is the final pressure in the balloon?
                         
                         V1 = 7.5 L              
                         P1 = 100.0 kPa      
                         V2 = 11 L                
                         P2 = ? kPa
                         
                         Step 1: Write the equation:               P1V1 = P2V2
                         
                         Step 2: Rearrange the equation,       P1V1 = P2               (110.0 kPa)(7.5 L) = P2
                                      insert the known values,         V2                                               11 L 
                                      and solve:                                                                   68 kPa = P2
                                                                                                            
 
             Another example, if the pressure exerted on a 300.0 mL sample of 
                         hydrogen gas at constant temperature is increased from 0.500 kPa to
                         0.750 kPa, what will be the final volume of the sample?

                         P1 = 0.500 kPa                    P1V1 = P2V2
                         V1 = 300.0 mL
                         P2 = 0.750 kPa                    P1V1 = P2V2    
                         V2 = ? mL
                        P2        P2
                                                                     
                                                                     P1V1 = V2          (0.500 kPa)(300.0 mL) = V2   
                                                                        P2                                  0.7500 kPa
                                                                                                           200 mL = V2 
