Honors Chemistry


           Name_____Key____________________________________

Review Sheet-Gas Laws

Part A:  Vocabulary

_________gas_____________________1.  State of matter having neither definite shape nor volume. 

__________pressure_______________2.  Force caused by particles colliding with the walls of their container.

_________gravity________________________3.  Acts as our atmosphere’s container.

____________volume_____________________4.  The amount of space a gas occupies.

____________diffusion_____________________5.  The spreading out of gas particles.

______________temperature_______________6.  A measure of the average kinetic energy of the particles.

__________absolute zero__________________7.  The temperature at which the gas particles stop moving.

______________STP___________________8.  Abbreviation for “standard temperature and pressure”.

____________manometer_____________________9.  Device used to measure the pressure of a gas.

Part B:  Gas Laws

	Name of Law
	Properties that are related
	Property that remains constant
	Type of relationship
	Equation
	Example

	Boyle’s Law
	P and V
	T and n
	inverse
	PV = PV
	Ears popping in airplane

	Charles’ Law
	V and T

	P and n
	Direct
	V/T=V/T
	Hot air balloon

	Gay-Lussac’s Law
	P and T
	V and n
	Direct
	P/T = P/T
	Aerosol can exploding in fire


	Combined Gas Law


	P, V, and T
	n
	Direct and inverse
	PV/T = PV/T
	Balloon over heated flask that is then cooled

	Graham’s Law


	Molar mass and rate of diffusion
	P, V, and T
	Inverse
	Square root of the ratio of the masses
	Helium balloon deflating faster compared to CO2

	Dalton’s Law


	Pressure
	V, T, and n
	Direct
	P = P1 + P2 + P3
	Vapor pressure when gas collected over water

	Ideal Gas Law


	P, V, T, and n
	All
	Direct and inverse
	PV = nRT
	NA

	Avogadro’s principle
	V and n
	P and T
	direct
	V/n = V/n
	Balloon gets larger when inflated


Sketch a graph that represents Boyle’s law, Charles’law and Gay-Lussac’s law.
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 Boyle’s Law
                                       Charles’ and Gay-Lussac’s

Part C.  Fill in the blank.

1. Standard temperature and pressure (STP) is equal to  __0____oC and ______1_____ atm.

2. The molar volume of a gas at STP is __22.4_______ L.

3.  The gas constant, R, has a value of __0.0821___________, __8.314________________, or __62.4__________.

4.  The ___kinetic_____________   ___molecular___________________   ____theory__________ describes the behavior of gases in terms of particles in motion.

5.  Diffusion occurs more rapidly in __high______ temperatures.

Part D.  Matching

__E____ 1.  Standard pressure in kPa.


A.  0

___B___2.  Standard pressure in atm.


B. 1

___H___3.  Standard pressure in mm Hg.


C.  8.314
___F___4.  Absolute zero in oC



D. 22.4
___A___5.  Standard temperature in oC


E.  101.3

__G____6.  Standard temperature in K.


F.  -273
___D___7.  Standard volume.



G.  273

__C____8.  Value for the ideal gas constant (R)

H.  760

__D____9.  Layer of the atmosphere containing ozone
A.  21

___C___10.  Layer of the atmosphere we live in.

B.  78

__B____11.% of nitrogen in the air.


C.  troposphere

__A____12. % of oxygen in the air.


D.  stratosphere
Part E. Effects of Changing Conditions.

Complete the table and the statements below with one of these terms:  increases, decreases, or stays the same.  (If a variable is not mentioned, assume it remains constant).

	Volume
	Pressure
	Temperature

	Increases
	Stays the same
	increases

	Increases
	decreases
	Stays the same

	Stays the same
	Increases
	increases

	decreases
	Increases
	Stays the same

	increases
	Stays the same
	Increases

	Stays the same
	increases
	Increases

	Decreases
	Stays the same
	decreases

	Decreases
	increases
	Stays the same

	Stays the same
	Decreases
	decreases

	Increases
	Decreases
	Stays the same

	Stays the same
	decreases
	Decreases

	decreases
	Stays the same
	Decreases


1.  Additional gas is added to a soccer ball.  The pressure ____increases___________________________.

2.  An inflated balloon is placed in a refrigerator.  The volume _____decreases______________________.

3.  A piston in an engine compresses the gas into a smaller volume.  The pressure __increases_____________________.

4.  Dry ice (solid carbon dioxide) is sealed in a plastic bag.  As the temperature increases, the amount of gas present in the bag ___increases________________________.

5.  Compressed air in a scuba tank cools off as a diver swims at deeper levels.  The pressure in the tank ____decreases_______________.

6.  The volume of an inflated balloon increases when the amount of gas in the balloon ___increases________________.

7.  A person sits on an air mattress.  The pressure __increases____________________________.

8.  A light bulb is turned on.  The pressure __increases____________________________.
9.  An aerosol can of air freshener is sprayed into a room.  The pressure ___decreases_______________________.

10.  A leftover hamburger patty is sealed in a plastic bag and placed in the refrigerator.  The volume _______decreases_______________. 

Part G.  Problems

Dalton’s Law of Partial Pressures.

1.  A 250 mL sample of oxygen is collected over water at 25oC and 760.0 torr of pressure.  What is the pressure of the dry gas alone? (Vapor pressure of water at 25oC = 23.8 torr)  736.2 torr
2.  A mixture of hydrogen, ammonia, carbon dioxide and nitrogen gases exert a total pressure of 800. torr.  If the partial pressure of hydrogen is 114 torr, the partial pressure of ammonia is 171 torr, and the partial pressure of carbon dioxide is 228 torr, what is the partial pressure of nitrogen? 287 torr
Graham’s Law

3.   Under the same temperature and pressure, how many times faster will hydrogen effuse compared to carbon dioxide?  4.7 times faster
4.  If the carbon dioxide in problem 3 takes 32 sec. to effuse, how long will the hydrogen take? 6.9 sec
5.  What is the relative rate of diffusion of He compared to NH3?  He is 2.1 x faster
6.  If He in problem 5 takes 20 sec. to diffuse, how long will NH3 take? 42 sec
7.  A sample of He gas diffuses 4 times faster than an unknown gas.  What is the molecular mass of the unknown gas? 64 g/mol
Avogadro’s Law
8.  What volume will 3.5 moles of oxygen occupy at STP? 78.4 L
9.  A balloon contains 2.5 moles of helium and occupies a volume of 1.5 L.  If another  2.5 moles of helium is added to the same balloon, what will be the new volume?  (Do NOT assume you are at STP). 3.0 L
Miscellaneous Review
10.  Convert 1.75 atm to torrs.   1330 torrs
11.  A sample of air occupies 2.50 L at a temperature of 22.0oC.  What volume will the sample occupy inside a hot air balloon at 43.0oC? 2.68 L
12.  What is the pressure of a sample of hydrogen gas at 30.0oC if it has a pressure of 1.11 atm at 15.0oC? 1.13 atm
13.  The pressure of a sample of gas in a 1.00 L container is 0.988 atm.  What is the new pressure if the sample is placed in a 2.00 L container? 0.494 atm
14.  A balloon contains 146.0 mL of gas at a pressure of 1.30 atm and a temperature of 5.0oC.  If the pressure doubles and the temperature decreases to 2.0oC, what will be the new volume of the gas? 72.2 mL
15.  How many moles of oxygen will occupy a volume of 2.5 L at 1.2 atm and 25oC? 0.123 moles
