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Lesson Title:  Proportions with Turbines: Big or Small, the Wind Enjoys them All!

Draft Date: 6-13-12
1st Author (Writer): Ashley Cooper

Associated Business:

Algebra Topic: Proportion

Grade Level: Middle School

Content (what is taught): 

· Definition of proportion and how to use the concept to solve problems

· How to calculate proportion for a wind turbine tower

Context (how it is taught):  

Learning about proportions and applying them hands-on through building a mini wind turbine and comparing measurements to a full size wind turbine.

· Students are asked to give definitions of mathematical terms that will be used for the project.

· Students will learn about proportions and how to solve real life problems.

· Students will create and measure a mini wind turbine.

· Students will use their measurements to create a proportion and solve for missing dimensions of a full size wind turbine.

Activity Description: 

Students will learn the definition of proportion and other mathematical terms that will be used for the project. Next, they will learn how to solve proportions in real life problems. Students will then create and measure a mini wind turbine. Finally, they will use their measurements to create a proportion and solve for missing dimensions of a full size wind turbine.

Standards:

Math: MA1, MB1, MB2, MB3, MD1, MD2


Science: SA1

Materials List: 

· Paper

· Scissors

· Tape

· Ruler 
Asking Questions: (Proportions with Turbines: Big or Small, the Wind Enjoys them All!)
Summary: Students will discuss the definitions for ratio and proportion as well as real life application.

Outline:

· Students will attempt to answer questions about proportions

· Correct answers will be provided as part of the discussion

Activity: A class discussion about ratios and proportions will be conducted.  The discussion should determine definitions, properties, and where they are used in the real world.  As students are discussing the topic, the questions below should be addressed.

	Questions
	Possible Answers

	· What is a ratio? 
	 A comparison of two values.  A relationship expressed as a quotient of two variables, written in a specific order.  Can be expressed orally as “’a’ is to ‘b’” and written as any of the following:  

“a:b” ; “a to b” ; or “a / b”

	· What is a proportion?
	A proportion is an equation that results when two ratios are equal.

	· When do proportions occur?  How is proportion expressed?
	 When two ratios are equal.  Written as equivalent fractions.

	· How can you use equivalent ratios to help you determine various unknown values?
	If three of the four factors are known, the fourth may be found by a process called “cross-multiplication”, i.e. ad=bc.  This is true because, due to the multiplication property of equality, both sides of an equation may be multiplied by the same non-zero number to obtain an equivalent equation.  

	· When might you be able to use ratio and proportion in real-life?
	Answers vary. Comparing two objects, trying to find the missing height of a similar object.


Exploring Concepts: (Proportions with Turbines: Big or Small, the Wind Enjoys them All!)
Summary:  Students will solve proportion problems given by the teacher.

Outline: 

· Solving a proportion will be demonstrated
· Students will solve proportions in groups
· Answers and what was learned will be discussed
Activity: The teacher will demonstrate how to solve the problem below with the students on the board.  

You own a baby polar bear that is 3 feet tall and weighs 150 pounds. If it grows up into a 9 feet tall bear, how much will it weigh?

	Answer
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	Cross multiply:
	150lbs x 9ft = 1350lbs/ft

	Divide by third number/cancel units:
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Next, students will complete the problems below in assigned groups of 2-3, and the answers will be discussed after every group finished.

1) You have a model airplane that is 3 feet long and the wingspan is 2 feet long. If a real airplane is 60 feet long, what can you expect the wingspan to be?

	Answer #1
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	Cross multiply:
	60ft x 2ft = 120

	Divide by third number/cancel units:
	
[image: image4.wmf]1

2

0

3

=

4

0

f

t




2) You have a cookie recipe that uses 2 cups of flour to make 24 cookies. If you enlarged the recipe and used 5 cups of flour, how many cookies would you make?

	Answer #2
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	Cross multiply:
	5 cups x 24 cookies = 120 cups/cookies

	Divide by third number/cancel units:
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INSTRUCTING Concepts: (Proportions with Turbines: Big or Small, the Wind Enjoys them All!)
Proportions

Putting “Proportions” in Recognizable Terms:  Proportions are the equations that result when two ratios are equal.
Putting “Proportions” in Conceptual Terms:  When we look at a phenomenon that can be measured and represented as a ratio, the quotient of two variables, our understanding of this relationship may often be extended through the utilization of proportions.

Putting “Proportions” in Mathematical Terms:  Since proportions occur when two ratios are equal, we note that a/b = c/d.  And if three of the four factors are known, the fourth may be found by a process called “cross-multiplication”, i.e. ad=bc.  This is true because, due to the multiplication property of equality, both sides of an equation may be multiplied by the same non-zero number to obtain an equivalent equation.  

Putting “Proportions” in Process Terms:  If we choose the LCD (lowest common denominator) of both ratios in the proportion as our factor and multiply both sides of the proportion by that LCD factor, the proportion turns into an equation where each side is the product of two factors.  Then one can solve for any one of the four factors (if the other three are known values) in this equivalent equation by dividing both sides of the equation by the factor we want to remove.

Putting “Proportions” in Applicable Terms:  Drive the Bot along a [straight] line from the origin and record both the time and the distance that it travels.  Place the distance in the numerator and the time in the denominator to create a ratio (which we call the speed, or rate).  Now for any given distance the corresponding time can be calculated, and for any given time, the corresponding distance may be computed.
Organizing Learning: (Proportions with Turbines: Big or Small, the Wind Enjoys them All!)
Summary: Students will build a mini wind turbine and find the missing diameter of a full size wind turbine using proportions.
Outline:

· Students will build a mini wind turbine out of paper and tape

· Students will measure the diameter and height of their mini wind turbine and record their answers
· The missing diameter of a full size turbine will be calculated

Activity:  Students will be put in groups and given a “Wind Turbine Proportions Worksheet” (see attachment).  They will then use their paper, ruler, scissors, and tape to begin creating a mini wind turbine. The tower should have a propeller to simulate the look of an actual wind tower, but they do not need to use any measurements from the propeller in the later calculations.  After building their tower and recording their measurements, they will complete the rest of their worksheet and give it to the teacher when finished.

Attachment: 

· Wind Turbine Proportions Worksheet: M103_SHINE_Proportions_With_Turbines_O_Worksheet.doc
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Understanding Learning: (Proportions with Turbines: Big or Small, the Wind Enjoys them All!)
Summary: Students will answer written assessment questions and a quiz question about a model wind turbine relating to proportions.  

Outline: 

· Formative Assessment of Proportions

· Summative Assessment of Proportions

Activity: Students will complete written and quiz assessments relating to proportions.

Formative Assessment: As students are working, ask yourself or your students these types of questions:

1)  Do students understand when a proportion can be used to find an unknown quantity.

2)  Were the students able to set up a proportion correctly?

3)  Can the students solve for a missing number in a proportion? 

Summative Assessment: Students can complete on of the following writing prompt:

1)  Explain how to solve the following proportion: 
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2)  Write and solve your own story problem that can be solved using proportions.

Students can complete the following quiz question:
1) If the height of a model wind turbine is 4.3 feet and the diameter of the tower is 0.7 feet, what would be the height of a full size turbine if the diameter is 20 feet (240 inches)?
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