Lesson 5: Direct, Inverse, Joint Variation
Course: Algebra II





         

SOL #:  AII.20: The student will identify, create, and solve practical problems involving inverse variation and a combination of direct and inverse variations.
Time:  90 minutes
Objective(s):  

1) Identify when to use direct, inverse, and joint variation
2) Solve problems using direct, inverse, and joint variation
Warm Up and Homework Review: (10 minutes)
1-2-4 mode:

a) Each student will answer 5 problems on various rational functions in “Respect mode”

b) Students will then share their answers with their partner in “Defense mode”; they can either keep or change their answers.

c) The students will then group back together and determine the best 5 answers 

d) We will trade papers and check answers.  Points will be awarded towards the bi-weekly winning group.

· While students are completing warm-ups, I will walk around the room checking homework.  After completion of the warm ups, we will review the homework on graphing rational functions.
Lesson: Direct, Inverse, and Joint variation (70 minutes)

Direct Variation
Materials (per group): calculator, tape measure, Walking Away worksheet, each group will need 3 members
Strategy:

1. Give each group the materials with the instructions to be followed on the worksheet
2. Once data is collected, students will work individually 
3. After each partner has finished  work, they will share and fill out a group sheet to be turned in 
Inverse Variation

Materials (per group): scale, 4 – 100ml graduated cylinders, container of salt water, container of sugar water, container of vegetable oil, container or tap water, Density worksheet, each group will need 3 members
Strategy:
1. Give each group the materials with the instructions to be followed on the worksheet
2. Once data is collected, students will work individually 
3. After each partner has finished work, they will share and fill out a group sheet to be turned in        . 
Evaluation of Activities: Worksheets for both activities will be turned in as a group to be graded

Discussion: (10 minutes) After completion of the activities, we will go over the solutions and discuss any problems or issues.
Homework: Worksheet on joint variation
Walking Away (Direct Variation)
Names: ______________________________________________

In this activity, you will be working on direct variation using an able-body group-mate.  Choose your roles: recorder, measurer, and walker.  Now find go to the hall and follow the directions.  Remember, for direct variation, y = kx.

***Distance is to be measured in METERS.  Round all numbers to the TENTH***
1) Mark a starting point.  The walker must take 3 steps and stop.  How far did he/she walk? 
Distance: _____________
2) From the same starting point, have the walker take 10 steps.  How far did he/she walk?
Distance: _____________
3) Again, from the starting point, have the walker take 20 steps.  How far did he/she walk?


Distance: _____________
4) Find the constant of steps vs. distance. Round to the tenth.  


#1) Equation: _____________

k = ________


#2) Equation: _____________

k = ________


#3) Equation: _____________

k = ________

5) Are the constants the same in each equation? Should they be the same, why or why not? 
__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

6) Use the constant found from #1 and determine the distance algebraically if you walked 20 steps.  Is it the same as the distance as in Question 3? 

Equation: ______________
Algebraic Distance: __________
Actual Distance: ________

7) If I know that I can walk 10 meters in 20 steps, how far could I walk in 45 steps?

Initial Equation: __________

k: ___________
Distance in 45 steps: ____________

Density (Inverse variation)
Names: ______________________________________________________


Now we will work at understanding inverse variation by determining densities of various liquids. Choose your roles: recorder, volume measurer, and mass finder.  

**Measure mass in GRAMS and volume in MILLILITERS.  Round to the TENTH** 

Inverse Variation: 
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1) From the front of the room, take: four graduated cylinders; one container of salt water, one container of sugar water, one container of oil, one container of tap water; scales

2) Measure one graduated cylinder on the scale.  This will be the starting point before you begin measuring the mass of each liquid.  Cylinder mass: _________________________
3) Place 200 grams of a liquid in a cylinder so that each cylinder contains a different liquid.  So one cylinder will have 200 grams of salt water, another will have sugar water, etc.  Once filled with 200 grams, measure the volume of the liquid.

4) What measurement is our constant (Density, mass, or volume)? ______________
5) Fill out the chart.

	Liquid
	Mass
	Volume
	Density

	Salt Water
	
	
	

	Sugar Water
	
	
	

	Oil
	
	
	

	Tap Water
	
	
	


6) Use the calculator and plot these points (Volume vs. Density).  What type of graph does this form?  Find the equation of the graph using the calculator.

Type of graph: ______________
Equation of line: ______________

7) The density of hydrogen is 89.87 grams per milliliter.  If I have 47 milliliters of hydrogen, what is the mass of the hydrogen?
Equation: __________

Mass: ___________

8) Suppose hydrogen became altered due to an explosion.  The same mass found in #7, now has a volume of 72 milliliters.  What is the new density of hydrogen? _________________________
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