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Instructor Lesson Plan – (PIB Chemistry)

Unit 10R:  Gas Laws
Instructor:
D. Ditkowsky (Thanks J. Galinski)
Introductory Resources:
Addison-Wesley v.3 - Chapter 10
Main Idea Summary:

· Kinetic molecular theory can be used to explain gas pressure, volume, and temperature.

· The average kinetic energy of a collection of gas particles is directly proportional to the Kelvin temperature of the gas.

· The collision of gas particles with the walls of the container constitutes gas pressure.

· In general, increasing the volume of a container decreases gas pressure; decreasing the volume of a container increases gas pressure.

· In general, increasing the temperature of a contained gas increases its pressure; decreasing the temperature decreases its pressure.

· The pressure and volume of a fixed mass of gas are inversely related (Boyle’s Law).

· The volume of a gas at constant pressure is directly related to its Kelvin temperature (Charles’s Law).

· The pressure of a fixed volume of gas is directly related to its Kelvin temperature (Gay-Lussac’s Law).

· The ideal gas law relates the moles of a gas to its pressure, temperature, and volume.

· Real gases differ from ideal gases because intermolecular forces tend to reduce the distance between real gas particles and because real gas particles have volume.

· Avogadro stated that equal volumes of gases, at the same temperature and pressure, contain an equal number of particles.

· The total pressure in a mixture of gases is equal to the sum of the partial pressures of each gas present (Dalton’s Law).

· Gases diffuse from a region of high concentration to one of lower concentration.  The smaller the molar mass of a gas, the greater its rate of diffusion (Graham’s Law).
State Goals/Benchmark/Standard:  12C.4a, 12D.4b
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Comprehension
Week ONE:  Introduction to Gas Laws

Students will write observations. (The Crushing a Pop Can lab can be repeated at home for parents. Students who explain this well enough that their parents can write up a lab report (Purpose, Procedure, Results and Conclusion) earn 50 points to add to any grade except the final exam.
DEMONSTRATION:  Crushing a Pop Can

The teacher will pour about 50 mL of water into a pop can and then heat it up on a hot plate.  The pop can will be picked up with beaker tongs after several minutes and then inverted and placed in a large beaker filled with ice water.  The pop can will crush itself, prompting discussion about what has happened.
DEMONSTRATION:  Cartesian Diver (This can also be repeated at home for extra credit if student can get parent to write this up as a lab).
The Cartesian diver is placed in a 2 L bottle that is mostly filled with water and then sealed.  When the bottle is squeezed, the diver drops to the bottom and when it is released, the diver rises to the surface.  Students should be asked why this is so.  The reason is that the diver is barely buoyant as it is, and if the pressure is increased, the air trapped inside it is compressed, so that more of the diver’s space is filled with water, decreasing the buoyancy.  This demonstration can be made more obvious through the use of an eye-dropper as the diver.

There are several simple mathematical equations that describe the interactions of a closed system of gases.  These equations are known as the gas laws.  The first gas law was developed by Dalton (the same Dalton) and studied the change in volume of a system under changing pressure.  As pressure increases, volume decreases.  PV = k, with k being equal to a constant specific to a system.  The significance of this equation becomes quite obvious when considering a system that is changing.  At this point, P1V1 = P2V2, with subscript 1 denoting conditions during Time Frame 1, and subscript 2 denoting conditions during Time Frame 2.

DEMONSTRATION:  Vacuum Pump / Aspirator

A balloon is partially inflated, and placed in the vacuum pump.  The pump is turned on, removing the pressure around the balloon.  The balloon expands, in accordance with Boyle’s Law.  If no Vacuum Pump is available for this demonstration, an aspirator attached to a filter flask may be used.

Hot air ballooning was a big hobby in France in the late 1700s.  Jacques Charles, a French scientist, discovered a gas law that is important to hot air ballooning, Charles’ Law.  V1/T1 = V2/T2.  As Temperature increases, Volume increases.  As temperature increases, the molecules move faster, and cover more distance, taking more space.  Temperature must always be measured in Kelvins, lest the students end up dividing by zero, which has bad mathematical results.
S- answer chapter questions and take quizzes.

Gay-Lussac discovered the relationship between pressure and temperature.  Gay-Lussac’s Law states that P1/T1 = P2/T2.

Combining these laws together yields the Combined Gas Law: P1V1/T1 = P2V2/T2.  It is important that students master these gas laws and perform many mathematical problems to cement understanding of their use in and out of class.

ASSIGNMENT:  
Read and Take Notes on Assigned Chapter

Worksheet 10.1

Worksheet 10.2




Prepare Laboratory Activity 10®A for use in class.

Students are reminded to bring their books.
Chapter 10 outline Questions (1 point each)
1. Why can’t we control atmospheric pressure?

2.  Which scientists will we study in this chapter?

3. What happens inside a tire when we add more air?

4. If we triple the number of  gas particles of gas without changing the temperature, what happes to the pressure in a tire?

5. Does gas move from low to high pressure, or from high to low?

6. When does expansion of a gas stop?

7. What happens to the presure inside a container as the volume is decreased?

8. How does that related to pop cans which are first shaken, then opened?

9. Why does an aerosol can get cooler when gas is sprayed out of it?

10. If the Kelvin temperature of a gas increases, what happens to the kinetic energy of particles in that gas?

11. What assumption is made in kinetic theory which is only partly true?
12. What can real gases to that ideal gases don’t do?

13. What is DALTON’s LAW of  PARTIAL  PRESSURE?

14. If one gas exerts 0.4 atm of pressure and another exerts .8 atm of pressure, how much pressure is exerted by both gases?

15. If the total pressure of a collection of gases is 1.2 atm, if one gas exerts 0.5 atm of pressure, what do all of the others exert?

16. In the above collection of gases, if a second gas exerts 0.2 atm of pressure, how much pressure do the remaining gases exert?

17. What is BOYLE’s LAW?

18. If the pressure of a contained gas goes up, what happens to the volume of that gas?

19. If you graph pressure vs volume, do you get a curved line or a straight line?

20. Does temperature affect the volume of a gas?

21. What is CHARLES’ LAW?

22. If you graph volume and temperature, do you get a curved line or a straight line?

23. Why must you use Kelvin temperatures when dealing with CHARLES’ LAW?

24. How do you convert oC into Kelvin temperatures?

25. What is GAY-LUSSAC’s LAW?

26. What happens to gas pressure when kelvin temperature is doubled?

27. Does the same thing happen if celcius temperature is doubled? (to see if this is true, use 25 and 50, or 50 and 100, or 30 and 60 oC)

28. If you graph pressure and kelvin temperature, would you get a curved line or a straight line?

29. Explain how liquid nitrogen is formed.

30. Write the mathematical formula for the combined gas law, identifying each variable.
31. If  temperature remains constant, the combined gas law becomes which of the previous laws?

32. If the pressure remains constant, the combined law becomes _____________.

33. What happens to the equation when you add in the number of moles. Write the mathematical formula and identify all of the variables.

34. Write the ideal gas equation identified on page 235.

35. Under what conditions do gases stop behaving like ideal gases?

36. Define diffusion

37. Define effusion.

38. List Graham’s Law of Effusion.

Book questions:

15,-32 page 241

extra credit: #35, 49-56 (three points for each question answered)

Worksheet 10.R1 – Questions About Gases

NAME:  ________________________

Answer the following questions about gas particles.

1. State the main assumptions of kinetic theory regarding gas particles.

2. Describe what happens to kinetic energy during gas particle collisions and as Kelvin temperature increases.

3. What is the effect of temperature change on the pressure of a contained gas?

4. What would you have to do to the volume of a gas to reduce its pressure to one-quarter of the original value, assuming that the gas is at a constant temperature?

5. The manufacturer of an aerosol deodorant packaged in a 150-mL container wishes to produce a container of the same size that will hold twice as much gas.  How will the pressure of the gas in the new product compare with that of the gas in the original container?

6. If a sample of gas occupies 6.80 L at 325 ˚C, what will be its volume at 25 ˚C if the pressure does not change?

7. Exactly 5.00 L of air at –50.0 ˚C is warmed to 100.0 ˚C.  What is the new volume if the pressure remains constant?

8. A gas has a pressure of 6.58 kPa at 539 K.  What will be the pressure at 211 K if the volume does not change?




Worksheet 10R.2 – The Adventures of Milkman Dan
NAME:  ____________________
Essential Vocabulary:

Imploded:
A condition of internal collapse caused by an imbalance of pressure.  Too much external pressure and insufficient internal pressure cause this condition.

Vacuum Tube:
A tube connected to a vacuum pump.  The pump can remove all gas particles from any chamber it is connected to, lowering the internal pressure of the chamber.

Kitten:
A disease-infested, untrainable, allergen-spreading, disloyal waste of mammalian flesh that is perceived by weak minds as something “cute.”  

(ANIMAL LOVERS FEEL FREE TO USE MARSHMELLO PEEPS IN PLACE OF KITTENS—Personally, I would)


In the final panel, Milkman Dan says that he “imploded kittens in a vacuum tube.”  How could Dan accomplish such a feat?  How was the vacuum tube connected?  Draw a picture, including a (1) vacuum tube connected to an external (2) vacuum pump, a (3) closed chamber, and a (4) kitten.

What Gas Law was Milkman Dan bravely trying to validate, despite objections from weak minds?

We love you, Milkman Dan.  Your devotion to science uplifts us all…
Laboratory Activity 10®A – Boyle’s Law

NAME:  ______________________

Purpose:
To explore the relationship between pressure and volume.

Materials:
Boyle’s Law Apparatus



Textbooks, at least 6
Procedure:
1.   Set the initial volume inside the plunger to 30 mL.

2. Seal the plunger with the appropriate rubber cap.

3. Assemble the entire Boyle’s Law Apparatus around the plunger.

4. Place one book on the Boyle’s Law Apparatus.  Steady the Apparatus.
5. Measure the volume inside the plunger.

6. Place another book on top of the apparatus.

7. Measure the volume inside the plunger.

8. Repeat steps 6 and 7 until data has been collected for six books.

9. Reset the apparatus and begin again.  Collect 3 sets of data.

10. On a separate sheet of paper, plot the data gathered in the lab as a graph of Volume (mL) vs. Pressure (books).  Pressure should run along the x-axis.  Use a ruler.

Data Table:


	Pressure

(books)

Trial 1
	Volume

(mL)

Trial 1
	Pressure

(books)

Trial 2
	Volume

(mL)

Trial 2
	Pressure

(books)

Trial 3
	Volume

(mL)

Trial 3

	0


	30
	0
	30
	0
	30

	1


	
	1
	
	1
	

	2


	
	2
	
	2
	

	3


	
	3
	
	3
	

	4


	
	4
	
	4
	

	5


	
	5
	
	5
	

	6


	
	6
	
	6
	


State Goals/Benchmark/Standard:  12C.4a, 12D.4b, 11A.4a-e, 13A.4a
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Comprehension, Writing
Week TWO:  Laboratory Activity 10®A – Boyle’s Law
DEMONSTRATION:  Pressure Bottle Demonstration

The teacher will use the Pressure Bottle Demonstration to remind students about Boyle’s Law.  As pressure outside a closed container increases, volume of a gas in the container decreases.
Students will perform the laboratory to support or refute Boyle’s Law.  The students will take detailed notes in their lab notebook.

ASSIGNMENT:  
Worksheet 10.R3
Worksheet 10.R3 – Basic Gas Laws
NAME:  _____________________

Answer each question.  Show your work.  Identify which Gas Law is at work.

1.  The gas in a 2 L piston is maintained at a pressure of 3 atm.  When the piston is compressed to 1.2 L, what happens to the pressure?

2.  The gas in a hot-air balloon occupies 7500 L at 56 ˚C.  What happens to the volume of the balloon when the temperature goes up to 230 ˚C?  Did you remember to change Celsius degrees into Kelvins?

3.  At 100 ˚C, a sample of gas exerts 56 kPa of pressure.  What will the temperature be (in Celsius) when the gas is heated to exert twice that pressure?
4.  A sample of gas occupies 74 L at 210 ˚C and exerts 2 atm of pressure.  What will be the volume if the temperature drops to 140 ˚C and the pressure doubles?

5.  How much space will be occupied by a gas at 140 ˚C, if the same sample occupies 4.3 L at 80 ˚C?

6.  If 800 mm Hg of pressure is exerted by a gas at 75 ˚C, what will be the final Celsius temperature when the pressure is cut in half?

7.  If 1 mole of gas occupies 22.4 L at 1 atm when the temperature is 273 K, what will happen to the volume when the pressure drops to 380 mm Hg and the temperature goes up to 273 ˚C?
State Goals/Benchmark/Standard:  12C.4a, 12D.4b
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Comprehension
Week 2 Cont:  Avogadro’s Law, Combined Gas Law, Math Of Changing Systems

DEMONSTRATION:  Gay-Lussac’s Law Demonstration

Gay-Lussac’s Law is demonstrated at the front of the room.  They should verify the results of the experiment with mathematics.  Special attention should be paid to the fact that although temperature is commonly measured in Celsius, the math used in Gay-Lussac’s Law requires conversion to Kelvins.
Avogadro’s Gas Law compares the changing number of moles of gas with the volume of a system.  According to Avogadro, V1/n1 = V2/n2.

The combined gas law can be combined with the combined gas law to yield a more complex law that covers more ground.  P1V1 / n1T1 = P2V2 / n2T2.

This law should be memorized, and the other laws can be readily derived from it.  This is the only equation students need to know for changing gas systems.

The next concept students should be aware of is STP.  This means Standard Temperature and Pressure.  Standard Temperature is 0 degrees C or 273 K.  Standard Pressure is 1 atm, or 101.3 kPa, or 760 mm Hg.  Which units used for pressure depends entirely on what units are used in a given problem.
ASSIGNMENT:  
Worksheet 10.R4




Prepare Laboratory Activity 1o®B for use in class

Worksheet 10.R4 – More Basic Gas Law Math

NAME:  ______________________

Answer the following questions about systems containing gas particles.

1. A metal cylinder contains 1 mol of nitrogen gas at STP.  What will happen to the pressure if another mole of gas is added to the cylinder, but the temperature and volume do not change?

2. If a gas is compressed from 4 L to 1 L and the temperature remains constant, what happens to the pressure?

3. Why is Kelvin temperature specified in calculations that involve gases?

4. Describe what happens to the volume of a balloon when it is taken outside on a cold winter day.  Explain why this happens.

5. The gas in a closed container has a pressure of 3.00×102 kPa at 30 ˚C.  What will the pressure be if the temperature is lowered to –172 ˚C?

6. Calculate the volume of a gas (in L) at a pressure of 100 kPa if its volume at 120 kPa is 1500 mL.

Laboratory Activity 10®B – Charles’ Law
NAME:  ______________________
1. Wear goggles throughout the experiment.
2. Fill three beakers to the halfway point with water.  Add ice to one beaker.  Put one beaker on a hot plate and heat it up for several minutes.
3. Take the temperature of the beaker containing heated water.  Record this number.  This is the “high” temperature.

4. Holding a pipet by the stem and pinching the end shut, immerse its bulb in the hot water for two minutes.

5. Remove the pipet from the water, and dry it using a paper towel.  Fill the pipet with water from the hot water beaker.

6. Count the number of drops it takes to empty the pipet.  This number, in drops, is the volume of the pipet at the “high” temperature.

7. Take the temperature of the room temperature beaker.  Record this number.  This is the “medium” temperature.
8. Holding the pipet by the stem and pinching the end shut, immerse its bulb in the room temperature water for two minutes.

9. Remove the pipet from the water, and dry it using a paper towel.  Fill the pipet with water from the room temperature beaker.
10. Count the number of drops it takes to empty the pipet.  This number, in drops, is the volume of the pipet at the “medium” temperature.
11. Take the temperature of the ice water beaker.  Record this number.  This is the “low” temperature. 

12. Holding the pipet by the stem and pinching the end shut, immerse its bulb in the cold water for two minutes.
13. Remove the pipet from the water, and dry it using a paper towel.  Fill the pipet with water from the ice water beaker.
14. Count the number of drops it takes to empty the pipet.  This number, in drops, is the volume of the pipet at the “low” temperature.
15. Input all numbers into the data table.
	
	Temperature (˚C)

(x-coordinate)
Independent Variable
	Volume (drops)

(y-coordinate)
Dependent Variable

	High Temperature
	
	

	Medium

Temperature
	
	

	Low Temperature
	
	

	
	Change in Temperature from lowest to highest:


	Change in Volume:

from lowest to highest:




Laboratory Activity 10®B – Charles’ Law (continued)
The following steps should be used when three data points are generated.

16. Graph the three data points on a sheet of graph paper.  The temperature is the independent variable and should run along the x-axis.  The volume is the dependent variable and should run along the y-axis.
17. Draw a “best-fit” line through the data points.  Remember, a “best-fit” line doesn’t necessarily encompass all data points, but summarizes the general trend at work.  This is how scientists deal with imperfect data points.

18. Find the slope of the “best-fit” line by choosing two points that are actually on the line, and dividing the change in y-value by the change in x-value.
19. Extend the line to pass through the temperature axis – find the y-intercept of the graph.  The theoretical volume at this point is zero.  The temperature at this point should correspond with absolute zero.  Write down your value for absolute zero.
Note:  The following steps should be used when only two data points are generated.

20. Since Temperature decreases as Volume decreases, the value of Absolute Zero would be the Celsius temperature at which the experimental volume would be zero.  Since this relationship is linear, the value of Absolute Zero can be determined with the traditional algebraic formula for a line, y = mx + b.  Write this equation in the margin at the right.  Once we input the chemistry variables into this equation, it will translate into V = mT + b.
21. Calculate the slope of the line.  The slope is the rise divided by the run.  Since we are observing the change in Volume (y-coordinate) over the change in Temperature (x-coordinate), the slope will be the change in the y-coordinate (Vhigh – Vlow) divided by the change in the x-coordinate (Thigh – Tlow).  This will be the value of “m” in our equation for the line.  Write this value in the margin at the right.
22. Now, calculate the value of “b,” the y-intercept in the above equation.  Begin with the equation, y = mx + b.  Input the value of “m” generated in step 21.  Plug in any set of data from the experiment for “x” and “y,” and solve the equation for “b.”  Do this in the margin at the right.

23. Rewrite the equation, y = mx + b, once again, substituting your values for both “m” and “b”.  Now, set “y” = 0 and solve for “x.”  This will be the Celsius temperature for the experimentally determined Absolute Zero.  Graph the data for verification.
State Goals/Benchmark/Standard:  12C.4a, 12D.4b, 11A.4a-e, 13A.4a
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Writing
Week 3:  Laboratory Activity 12B – Charles’ Law
Students have the class period to complete the lab.  If computers are available, students should be taught how to use a spreadsheet to extrapolate the data to find absolute zero.
ASSIGNMENT:  
Worksheet 10.R5
Worksheet 10.R5 – More Basic Gas Laws
(creative use of the number 4 to create more work for you)

Name:  _____________________

Answer each question.  Show your work.  Identify which Gas Law is at work.

1.  The gas in a 24 L piston is maintained at a pressure of 43 atm.  When the piston is compressed to 1.42 L, what happens to the pressure?

2.  The gas in a hot-air balloon occupies 75400 L at 546 ˚C.  What happens to the volume of the balloon when the temperature goes up to 2304 ˚C?  Did you remember to change Celsius degrees into Kelvins?

3.  At 1040 ˚C, a sample of gas exerts 546 kPa of pressure.  What will the temperature be (in Celsius) when the gas is heated to exert twice that pressure?

4.  A sample of gas occupies 474 L at 2140 ˚C and exerts 42 atm of pressure.  What will be the volume if the temperature drops to 1440 ˚C and the pressure doubles?

5.  How much space will be occupied by a gas at 4140 ˚C, if the same sample occupies 4.34 L at 480 ˚C?

6.  If 4800 mm Hg of pressure is exerted by a gas at 475 ˚C, what will be the final Celsius temperature when the pressure is cut in half?

7.  If 1 mole of gas occupies 242.4 L at 14 atm when the temperature is 2734 K, what will happen to the volume when the pressure drops to 4380 mm Hg and the temperature goes up to 4273 ˚C?
State Goals/Benchmark/Standard:  12C.4a, 12D.4b
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Comprehension
Week 3 continued:  Ideal Gas Law, Math With Constant Gas Systems

So far, we’ve covered the equations for dealing with changing systems, but what happens when students encounter a single snapshot of a system?  For this situation, you must use a refined version of the combined gas law.  Combining all individual equations, PV = k, V/T = k’, P/T = k”, V/n = k”’, changes the overall constant, k, and yields the following:

PV / nT = R,  commonly expressed as PV = nRT
R is called the ideal gas constant, and there are various Rs that can be used.  The R that is used varies from problem to problem, depending on the units for pressure used.

R = 0.0821  L∙atm / mol∙K

R = 8.31  L∙kPa / mol∙K

R = 62.4  L∙mm Hg / mol∙K

This is the only equation students must know for dealing with “snapshot” situations in gas systems.  This math must be practiced, and students must know which problems represent snapshots, and which ones represent changing systems.

FIRST: Students practice underlining important numbers,

Second: Students practice identifying which number goes with which symbol

Third: Student practice putting numbers in the correct locations in the equation

Fourth: Students practice actually solving the equations.

ASSIGNMENT:  
Worksheet 10.R6

Worksheet 10.R6 – Ideal Gas Law Worksheet

NAME:  ________________

Answer the following questions about gases.
1. When the temperature of a rigid hollow sphere containing 685 L of helium gas is held at 621 K, the pressure of the gas is 1.89×103 kPa.  How many moles of helium does the sphere contain?

2. What pressure will be exerted by 0.450 mol of a gas at 25 ˚C if it is contained in a 0.650 L vessel?  (Answer in kPa)

3. Describe an ideal gas.
4. If 4.50 g of methane gas (CH4) is introduced into an evacuated 2.00-L container at 35 ˚C, what is the pressure in the container, in atmospheres?
5. Calculate the number of liters occupied at STP. (STP is 0 ˚C and 1 atm)

a. 2.5 mol N2
b. 0.600 g H2
State Goals/Benchmark/Standard:  12C.4a, 12D.4b
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Comprehension
Week 4:  Review of Basic Gas Laws
Students will learn about how real gases deviate from the Ideal Gas Law, in accordance with the van der Waals correction.  The Ideal Gas Law assumes that particles are dimensionless points.  In reality, particles have volume.  The law assumes that particles aren’t attracted to each other.  In reality, there are some attractions caused by intermolecular forces.  It is, however, important for them to know  at low pressure and high temperature, real gases become ideal.

The teacher will then lead students through a review of the basic gas laws, and how the two primary equations are to be used.

ASSIGNMENT:  
Worksheet 10.R7
Worksheet 10.R7 – Ideal Gases
NAME:  __________________

Answer the following.  Show all work.

1.  A 3.4 mole sample of a gas occupies 2.4 L at 120 ˚C.  Calculate the pressure, in kPa.

2.  A 7.5 mole sample of a gas occupies 1.4 L and exerts 750 mm Hg of pressure.  Calculate the temperature in ˚C.

3.  How many moles of gas exert 6.5 atm of pressure while occupying 73 L of space at a temperature of 56 ˚C?

4.  How many liters does 5.2 moles of a gas take up at a pressure of 1.3 atm and a temperature of 870 K?

5.  A sample of a gas has a mass of 950 g.  The sample occupies 75 L and exerts 3.0 atm at a temperature of 59 ˚C.  Find the molar mass of the gas.

(Hint:  molar mass is measured in g/mol)
6.  In mm Hg, what is the pressure of 1 mole of a gas that occupies 22.4 L at 0 ˚C?  How about in atm?  What about kPa?

State Goals/Benchmark/Standard:  12C.4a, 12D.4b
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Fluency
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Comprehension
Week 4 and 5 :  Introduction Advanced Gas Topics:  Dalton, Graham, Molar Mass
Students are introduced to all four topics and drilled on Dalton and Molar mass.

First, students will learn how to incorporate molar mass into the ideal gas equation.  Molar Mass (from the periodic table) is equal to the mass divided by the number of moles of a compound.  MM = m/n.  Using molar mass in the ideal equation is possible because both equations contain the variable “n.”  Students can find the molar mass of a gas.

This must be demonstrated and practiced.

Dalton’s Law of Partial Pressures states that if several gases occupy the same container, the total pressure in the container is the addition of the individual pressures caused by individual gases.  P(total) = P1 + P2 + P3…

This must be demonstrated and practiced.

Graham’s Law of Effusion (sometimes called the Law of Diffusion) compares the relative movement rates of two different gases.  The velocity of a gas is inversely proportional to the square root of the molar mass:

Rate (Gas 1) / Rate (Gas 2) = Root of Molar Mass of Gas 2 / Root of Molar Mass 1

This equation can be used to compare the relative rates of two different gases.  Basically, if two different gases are observed, the one with the larger molar mass is the one that moves slowest.  A common way of explaining this is to discuss the relative running speeds of Pee Wee Herman vs. Marlon Brando.  Pee Wee is very small, and would move much faster than the enormous Mr. Brando.

State Goals/Benchmark/Standard:  12C.4a, 12D.4b
Performance Descriptor:  Stage I
Curriculum Reading Initiative:  Fluency
Week 5:  Review for, and take Exam

Students conduct a review session on the advanced topics with respect to gas laws.

ASSIGNMENT:  
Study for Exam

