Lesson Plan

Tuesday 3/13/07

Title: What is a proportion?

Materials:

· Pencil and Paper 

· Calculator

· Rulers

· Various Sizes Pieces of Paper

Lesson Overview:


Students will apply their knowledge of ratios to the concept of proportions.  They will be able to distinguish when using a proportion is best suited to solve a given problem.  They will also learn how to solve proportions using standard equation solving techniques that they already know.  Students will gain practice at constructing proportions through an activity.  The activity will consist of measuring various sized pieces of paper to collect measurement data, constructing ratios based on these measurements, and then using these ratios to construct their own proportions based on the data.
Lesson Objectives:

· Students will identify situations that involve the use of proportions to formulate a solution.

· Students will design and justify their own proportions based on given information. 

· Students will construct proportions that model real life situations and problems.
NYS Key 3 Idea Standards:

· 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

· 5F. Apply proportions to scale drawings and direct variation.
Anticipatory Set:

To start off, put some ratios and rates on the board and ask students to tell what they can see that is similar between them

For example:
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Developmental Activity:
1.) Go over the examples on the board and show the students that each set of ratios or rates are in fact equal once they are simplified.  Ask the students if they can come up with a definition of a proportion using the work of the anticipatory set.

A Model definition to work off of is below:

"A proportion is an equation with a ratio on each side. It is a statement that two ratios are equal: i.e. 
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is an example of a proportion." 
From http://www.mathleague.com/help/ratio/ratio.htm#proportion
2.) Give some more examples of proportions and equations that are not proportions to show students how to identify a proportion based on how it looks.
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3.) Emphasize the fact that a proportion is an equation where two single ratios are made equal and that their equality is indeed true.

4.) Pass out the paper to the students and have them measure the dimensions of each and create a ratio of length to width.  Ask them to use this information to create a ratio that is equal to their measurements and then make a proportion to have some practice at seeing proportions and creating them on their own.

For example, if the dimensions are 8 inches in length to 11 inches in width then we could create the following proportion.
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5.) Now take one of the proportions that the student has created ask, What if one of these numbers of the proportion was missing?  Could we find that missing number through some way?

For example:
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Or in the example above:
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but now what if 8 inches was gone, so we have 
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6.) Ask the students if they have any idea on how to solve for the missing number and this will lead us into how to solve for proportions.  If there are no ideas, move on and show them how to solve a proportion.  However, if a student has some sort of idea, have them explain their process to you and verify if they are on the right track.
7.) Using the an example from above, and their knowledge of rational expressions, you can proceed in the following manner:
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Now we should get the following expression, 
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Now we can solve normally for the ? and we get 6in as our answer.

8.) Give the students another example to work on and we will go over it once they are finished.
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Solve for x.

24 * x = 25 * 32 

x =  
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9.) Show the students how to check their answer by substituting in their own answer and seeing if the proportion is indeed equal.  They can also use their calculators to do a rough check by plugging and chugging.

Closure:


Have the students explain what the difference is between a ratio and a proportion.  Also have the students make up a situation that they could apply a proportion to in order to help solve a problem.  Some examples that you could give them if they are stumped include, gas mileage, price per unit at a grocery store, or distance traveled on a road trip.

Assessment:


Have students complete the attached worksheet to apply and test the knowledge that they have learned throughout the lesson.
Proportions Worksheet

1.) Which proportion is not true?
a.) 
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b.) 
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c.) 
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d.) 
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2.) Which equation is not a proportion

a.) 
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b.) 
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c.) 
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Solve the following proportions.

3.) 
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4.) 
[image: image26.wmf]22

8

200

X

=


5.) 
[image: image27.wmf]4

5

.

0

24

=

N






6.) 
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7.) If a car can travel 300 km on 40 liters of gas, can it travel 450 km on a tank of 50 liters?  Show all of your work.
8.) A recipe says use 2/3 of a teaspoon of salt for 6 people.  If you wanted to convert this recipe for 25 people, how many teaspoons of salt need to be used?
Example from the Math A Exam Part II
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Scoring Rubric for the problem.
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A proportion is a comparison of ratios.
	A proportion is an equation that states that two ratios are equal, such as
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	Proportions always have an EQUAL sign!
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	A proportion can be written in two ways:
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Both are read "4 is to 8 as 1 is to 2". 


In each proportion the first and last term (4 and 2) are called the extremes. 
The second and third terms (8 and 1) are called the means.


	


 

	In simple proportions,  all you need to do is examine the fractions.  If the fractions both reduce to the same value, the proportion is true.
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This is a true proportion, since both fractions reduce to 1/3.

	In simple proportions, you can use this same approach when solving for a missing part of a proportion.  Remember that both fractions must reduce to the same value.   
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To alter the denominator 3 to become 15 requires multiplying by 5.  The SAME must be done to the top to keep the fractions equal.  Answer: x = (1)(5) = 5


  

This simple approach may not be sufficient when working with more complex proportions.
You need a rule:
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	Some people call this rule
Cross Multiply!!


	

	
	Rule:
In a true proportion, the product of the means equals the product of the extremes.



 Example:
Solve for x in this proportion:
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Solution: 
Apply the rule that the product of the means 
equals the product of the extremes.
5x = (25)(2)
5x = 50
x=10  Answer
Notes on proportions taken from www.regentsprep.org 

Solutions for Worksheet
3.) Which proportion is not true?

b.) 
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4.) Which equation is not a proportion

c.) 
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Solve the following proportions.

3.) 
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4.) 
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8*Q = 112 * 7




8 * X = 200 * 22

Q = 98





X = 550

5.) 
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6.) 
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N* 4 = 24 * 0.5




M * 130 = 39 * 7

N = 3





M = 2.1 or 
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7.) If a car can travel 300 km on 40 liters of gas, can it travel 450 km on a tank of 50 liters?  Show all of your work.
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  This is not true since 300 * 50 
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450 * 40.  

The correct amount is 60 liters

8.) A recipe says use 2/3 of a teaspoon of salt for 6 people.  If you wanted to convert this recipe for 25 people, how many teaspoons of salt need to be used?
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Therefore 6 * X = 
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Solution for the Math A Exam Problem
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First convert hours to minutes.

· 2.5 hours = 150 minutes

Next set up the proportion that is equivalent to the problem

- 
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Now solve the proportion

· 15 * X = 2 * 150

· X = 
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· X = 20 minutes

Make sure to emphasize that the answer is 20 minutes and not 1/3 of an hour since they will lose credit for doing this and not following directions.
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