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Gases
Kinetic Molecular Theory
( Gives us 5 assumptions about IDEAL GASES

1) Gases are made up of tons very tiny particles that are very spread out

2) Gases have ELASTIC collisions…like a rubber band..they bounce off

( Basically this means there is no net loss of energy when they collide ( KE is transferred, but overall the total stays the same

3) Gases are in continuous, random motion and have overcome IMFs

4) There are NO attractive or repulsive forces between gases

5) Gases at the SAME TEMPERATURE have the SAME AVERAGE KE

( Lighter gases are moving faster @ the same Temp with the same KE b/c


KE = ½(mass)(velocity)2 
( Ideal Gases exist under LOW PRESSURES and HIGH TEMPERATURES


Why? ________________________________________________________________________

_______________________________________________________________________

*Real gases closest to being Ideal = diatomics (N2, O2, F2, Cl2, Br2, I2, H2), noble gases (last column) and nonpolar compounds

*Gases that deviate from ideal = POLAR and are called REAL GASES

( Gases deviate from ideal under ________ pressures and _________ temperatures


Why? 
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What can we measure about gases?

Temperature


Volume

# of particles


Pressure

*STP = Standard Temperature and Pressure = 273K and 1 atm
*At STP use can use 22.4 L = 1 mol 

Group Discussion Questions from Gases Video

https://www.youtube.com/watch?v=l1XuojNXtZg
1. In the demonstration with the marshmallows and the vacuum pump, as pressure decreases, what happens to the volume of the marshmallows? 
a. Does the mass change?
b. Did they change the temperature?

( Develop a relationship between pressure and volume if mass and temperature are held constant:
( Is this considered to be a direct or inverse relationship? _________________

( If you graphed it with Pressure on the X axis and Volume on the Y, what would it look like?



Apply your relationship: If you increase the pressure of a confined gas, what happens to the volume? 
https://www.youtube.com/watch?v=ZvrJgGhnmJo
2. What happens to the gas within the balloons when they are put into the extremely cold liquid nitrogen?
( How did temperature affect the volume?

( How did temperature affect the pressure?

( Develop a relationship between volume and 

( Develop a relationship between pressure and

temperature:






temperature:
( Is this a direct or inverse relationship? 


( Is this a direct or inverse relationship?

( If you graphed it with Temperature on the X axis
( If you graphed it with Temperature on the X 
 and Volume on the Y, what would it look like?

Axis and Volume on the Y, what would it look like


Apply your relationship: If you increase the temperature of a confined gas: 
A) what happens to the volume?



B) what happens to the pressure?
The Combined Gas Law

Basic Conversions ( All units must be the same when you work these problems!

Pressure Conversions:


Temperature Conversions:



1) 727 mmHg into kPa

1) 400K to oC



2) 52.5 kPa into atm


2) 300oC to K



3) 0.729 atm into mmHg

4) 273K to oC



4) 800. mmHg into atm

Volume conversions
K H D B D C M



5) 125 kPa into torr


1) 10 mL to L

2) 40 L to kL
            3) 100 mL to kL

Using the Combined Gas Law

Holding Temperature Constant



 A sample of oxygen gas occupies a volume of 250 mL at 740 torr pressure. What volume will it occupy at 800. torr pressure?
Holding Pressure Constant


 A sample of nitrogen occupies a volume of 250 mL at 25 (C. What volume will it occupy at 95 (C?
Holding Volume Constant

A container of oxygen gas is at STP. If this sample is put into an oven at 280°C, what would its pressure be, in atmospheres?
Changing All 3 Variables

 You have a 2.40 L container of air at STP. From out of nowhere, Bigfoot stomps on it, decreasing the container's volume down to 0.500 L and increasing the pressure to 8.00 atmospheres. How hot, in °C, is the air in the container now?
Practice Problems – Combined Gas Law
1) A 1.30 L balloon is taken from room temperature (25.0°C) and placed into a freezer at -11.5°C. What is its new volume?
2) You're at the zoo and have a big red 1.80 L helium balloon. The barometric pressure today is 785 mmHg. Then you hear the roar of a lion. Startled, you accidentally release the balloon. It flies away. By the time it reaches the clouds, the atmospheric pressure that high is only 0.300 atmospheres. What would be the volume of the balloon up there?
3) a) You fill your car's tires to 35 psi when they were cold (12°C). After driving for 3 hours, your car's tires warm up to 38°C. What would be the pressure inside your tires now, in psi?
b) What is this pressure in atmospheres? (1 atm = 14.7 psi)

4) A 12.0 L sample of NO2 gas is at STP. What would be its new volume if its pressure was decreased to 575 mmHg and its temperature was doubled?
5) A 5.75 gram sample of nitrogen gas is at STP. What would be its volume if its temperature was increased to 317°C? (remember nitrogen is a diatomic and you can use your conversion with 22.4 L since this is @ STP)

6) a) A sample of Cl2 gas occupies a volume of 11.4 L at 3.50 atmospheres. When the Cl2 is changed to STP

conditions, what will be its volume? 
b) How many molecules of Cl2 are there?
7) If the gas pressure in an aerosol can is 148.5 kPa at 23o C, what is the pressure inside the can if it is heated to 298o C?
8) A balloon filled with gas at a pressure of 102.3 kPa and a temperature of 45.5o C. Its volume under these conditions is 12.5 L. The balloon is then taken into a decompression chamber where the volume is measured as 2.50 L. If the temperature is 36.0o C, what is the pressure in the chamber?
9) A weather balloon contains 14.0 L of helium at a pressure of 95.5 kPa and a temperature of 12.0o C. If this had been stored in a 1.50 L cylinder at 21.0o C, what must the pressure in the cylinder have been?
10)  In the city, a balloon with volume of 6.0 Liter is filled with air at 101 KPa pressure.  The balloon is then taken to a second city at a much higher altitude.  At this second city, atmospheric pressure is only 91 KPa.  If the temperature is the same in both places, what will be the new volume?
Standard = Atmospheres


1 atm 	= 1.01325 X 105 Pa


 =  101.325 kPa


	 =  760 mm Hg


	 =  760 torr








Puts all three relationships together. If only 2 things change, just ignore the variable that is staying constant.








