10.3

Gas Laws 
Boyle’s Law:  when the temperature and the number of moles of a sample of gas are held constant, its volume is inversely proportional to the pressure applied.

A. Inverse (or indirect relationship) – volume will increase with a decrease in pressure, volume will decrease with an increase in pressure.
                                                                  
    


B.
Formula:     P1 ( V1 = P2 ( V2


C.
Units:  Volume and Pressure may be in any units as long as you are consistent.


Example 1:
50.0 mL of a gas has a pressure of 740. mm Hg when it is in a container.  What would the volume of the gas be if it was at standard pressure?

Charles’ Law – when the pressure and amount of a gas are held constant, the volume of the gas is directly proportional to its KELVIN temperature.


A.
Direct relationship – the volume will increase if the Kelvin temperature is increased; the volume will decrease if the Kelvin temperature is decreased.

       B:
Formula  
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C.
Units – REMEMBER:  1 cm3 = 1 mL and 1000 mL = 1 L.  Temperature must be in KELVIN.

Example 2:  At 20.°C, the volume of a gas is 100. mL. What would the volume of the gas be 100.°C?

Gay – Lussac’s Law:  when the volume and number of moles of a sample of gas are held   constant, its pressure is directly proportional to the KELVIN temperature.

A.
Direct relationship – the pressure will increase if the Kelvin temperature is increased; the pressure will decrease if the Kelvin temperature is decreased

       B.
Formula:  
[image: image2.wmf]2

T

2

P

1

T

1

P

=




C.
Units:  Pressure can be in any units (as long as you are consistent, but TEMPERATURE MUST BE IN KELVIN!!!!!

Example 3:   The pressure of a tank of gas is 2.0 atm, and the temperature is 40.°C. If the volume remains constant, what will the new pressure be if the temperature is lowered to 20.°C?

Avogadro’s Principle – if there are equal volumes of gases at equal pressures and temperatures, then each sample has an equal number of particles (moles)


A.
Direct relationship – the volume will increase if the number of moles (n) is increased, the volume will decrease if the number of moles decreases.

      B.
Formula:  
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C.
Units:  volume can be in any units; typically we will use L or mL.  “n” refers to the number of moles – it can refer to the number of particles but not grams!

Example 4 : A balloon with a volume of 4.00 L is known to contain 0.200 moles of gas.  How many moles of gas remain if some of the gas is released and the new volume is 3.25 L.  Assume temperature and pressure remains constant.

HOMEWORK:
1)
A balloon with a volume of 8.00 L is known to contain 1.200 moles of gas.  How many moles of gas remain if some of the gas is released and the new volume is 5.25 L.  Assume temperature and pressure remains constant.
2)    
The highest pressure ever produced in a laboratory setting was about 2.0 x 106 atm.  If we have a 1.0 x 10-5 liter sample of a gas at that pressure, then release the pressure until it is equal to 0.275 atm, what would the new volume of that gas be?

3)
The temperature inside my refrigerator is about 40 Celsius.  If I place a balloon in my fridge that initially has a temperature of 220 C and a volume of 0.50 liters, what will be the volume of the balloon when it is fully cooled by my refrigerator?

4)
 A gas has a pressure of 0.370 atm at 50.0 °C. What is the pressure at standard temperature? 

5) 
 If a gas is cooled from 323.0 K to 273.15 K and the volume is kept constant what final pressure would result if the original pressure was 750.0 mm Hg? 

6)
 In a thermonuclear device, the pressure of 0.050 liters of gas within the bomb casing reaches 4.0 x 106 atm.  When the bomb casing is destroyed by the explosion, the gas is released into the atmosphere where it reaches a pressure of 1.00 atm.  What is the volume of the gas after the explosion?
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