10.2 

COMBINED GAS LAW

The ideal gas law is PV=nRT.   
Rearrange this formula to solve for R:
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Since R is a constant, even if the conditions of a gas were to change R would stay the same.  Therefore you can set the two sets of conditions equal to each other.  This is called…..

The Combined Gas Law – 
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A.
Formula:

B.
Units – any units for volume and pressure can be used as long as you are consistent, BUT YOUR TEMPERATURE MUST BE IN KELVIN!

EXAMPLE 1: A 5.00 mole sample of gas occupies 4.35 L at STP. Three more moles of gas were added, the volume increased to 5.44 L and the pressure went up to 5.25 atm. What is the resulting temperature?  

EXAMPLE 2: A 12.8 L tank contains 63.996 grams of oxygen. The pressure in the tank is 635.1 kPa at 25.00 °C. If this oxygen tank were to leak and lose 0.352 moles of oxygen and the temperature decreased to 23.00 °C, what would be the resulting pressure on the tank?  

EXAMPLE 3: A sample of gas occupies 15.0 L at 22°C and 754 mm Hg.  If the volume increases to 23.0 L and the pressure decreases to 723 mm Hg, what is the new temperature?

Example 4: A sample of gas has a volume of 1.25 L at 25°C and 0.876 atm.  What is the new volume when the temperature decreases to 15°C and the pressure decreases to 0.750 atm?

HOMEWORK: COMBINED GAS LAW
1)
 A balloon with a volume of 8.00 L is known to contain 1.200 moles of gas at 75 degrees Celsius and a pressure of 4.50 atm.  How many moles of gas remain if some of the gas is released and the new volume is 5.25 L, the pressure decreases to 3.20 atm and the temperature cools to 60 degrees Celsius?
2) 
A sample of 5.23 moles of a gas takes up a volume of 17 liters, has a pressure of 2.3 atm, and a temperature of 299 K.  If I raise the temperature to 350 K and lower the pressure to 1.5 atm, and 1.00 mole of gas is lost, what is the new volume of the gas?

3)    If I initially have a gas at a pressure of 12 atm, a volume of 23 liters, and a temperature of 200. K, and then I raise the pressure to 14 atm and increase the temperature to 300. K, what is the new volume of the gas?

4)
A container originally contains 34.00 moles of oxygen gas at a volume of 2.40 L.  If the container has 12.00 more grams of oxygen gas pumped into it, what will be in the new volume of the container?  Assume constant temperature and pressure.  

5)
A gas that has a volume of 28 liters, a temperature of 45 0C, and an unknown pressure has its volume increased to 34 liters and its temperature decreased to 35 0C.  If I measure the pressure after the change to be 2.0 atm, what was the original pressure of the gas?

