Unit 8:  Behavior of Gases

8.2:  Boyle’s Law, Charles’ Law, and Combined Gas Law

Boyle’s Law
· At constant temperature, volume of a fixed amount of gas varies _________________with the pressure

· Equation:
· Ex:  A diver blows a 1.25 L air bubble under water.  As it rises to the surface, the pressure goes from 3.00 atm to 1.04 atm.  What will be the volume of air the bubble at the surface?
Boyle’s Law Practice Problems
1. The pressure of 250.0 mL of a gas is 79.0 kPa. If the volume is increased to 400.0 mL, what is the new pressure?
2. The pressure of a sample of gas in a 2.00-L container is 1.25 atm. What will the pressure be if the sample is placed in a 4.00-L container?
Charles’ Law

· At constant pressure, the volume of a given amount of gas is _________________ proportional to its Kelvin temperature

· Equation:
· Ex:  A balloon occupies a volume of 4.52 L @ 39.0°C.  If the temperature rises to 85.0°C, what is the new volume of the balloon, assuming the pressure remains constant?
Charles’  Law Practice Problems
1. A gas at 80°C occupies a volume of 1.45 L. What will the temperature be if the volume increases to 2.24L?
2. The temperature of a 5.00-L sample of gas is lowered from 95.0°C to 30.0°C. What will be the new volume of the gas? 
Combined Gas Law
· States the relationship among _________________, __________________, and _______________ of a fixed amount of gas.

· Equation:

· Modified Equation:
· Ex:  A gas at 100 kPa and 35.0°C fills a container with an initial volume of 4.00L.  If the temperature is raised to 70.0°C and the pressure increases to 340 kPa, what is the new volume?
Combined Gas Law Practice Problems
1. A sample of air has a pressure of 1.02 atm at 24.0°C. The temperature is raised to 95.0°C. The pressure is increased to 1.53 atm and volume is reduced to .05 L. What was the initial volume?
2. A balloon contains 2.46 L of gas at a pressure of 2.30 atm and a temperature of 15.0°C. If the pressure changes to 4.60 atm and the temperature to 8.0°C, what will be the volume of gas in the balloon?
