Lesson Title :  

Solving Problems with Ratios

Materials:

Chalk/Dry Erase Board

Pen/Pencils

Highlighters

Worksheets Included

Lesson Overview:

Students will use their prior knowledge on ratios to solve word problems that cover a variety of mathematical topics.  The students need to be able to set up the problem appropriately before solving it.  Therefore, emphasis will be placed on having the students understand and separate the important information of the word problem.

Lesson Objectives:

Students will construct appropriate diagrams to solve a word problem that requires knowledge of ratios and proportions.

Students will evaluate a given word problem and use the appropriate formulas to solve the question.

Students will distinguish the difference between ratios and fractions. 

NYS Standards:

Key Idea 4 – Modeling / Multiple Representation

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

Key Idea 5 – Measurement

5F.  Apply proportions to scale drawings and direct variation.

Anticipatory Set:

Before we begin the lesson, we want to see how much students know about ratios and proportions.  Let us say that in a class at LHS of 20 students, 5 of the students’ favorite flavor of ice cream is chocolate.  Using this information, ask the students how we can make a hypothesis (educated guess) as to how many students in the entire building of LHS (which we will say is 1000 students) like chocolate ice cream the best.  Have the students set up the proportions and write it on the board.  It should look something like the following:

 5 =   X_
20    1000

After getting an input from the students, this should help in gauging how much students know about ratios and proportions.  If they cannot set up the equation, give the students more examples with simple ratios equal to each other.  Lastly, ask the students how we can find the X value.  Students may already know how to cross multiply.  If they do know, ask them why we do that.  Since they probably won’t know why, bring up the students’ prior knowledge of reducing fractions.  What happens when we multiply both sides by 1000?  Does this tell us what X is?  Why did we multiply by 1000?

Worksheet #1 is provided so that the students can begin thinking of simple ratios and proportions and show the appropriate work

This will lead us into the developmental activity.

Developmental Activity:

Since the word problems on worksheet #2 will be focused on a variety of mathematical topics, some students may have trouble with certain topics while other students will excel in the same.  

When students work with equal ratios (fractions), they will find it easy to use the cross products rule.  In fact, we know that the students in our group already use it.  However, many students will rush to use the cross products rule when it is not supposed to be used.  For example, if two fractions are being multiplied, students may cross multiply.

To get them away from this, it is important that they understand why the cross product rule works.  If the students had no problem with worksheet #1, move on to worksheet #2.  First, have the students use a highlighter or pen to highlight or underline the important information from the word problem.

Second, have the students set up the appropriate diagram or algebraic equation needed to solve the problem.

Third, have the students solve the problem.

If the students find it easier, they can do it on the board.  Similar problems can be done as a guided practice 

Closure:

This will occur after the students complete one of the worksheets.  First, students must understand the difference between a ratio and a proportion.  This can be done by having the students explain the difference either through definition or by the examples that we did.  A final summary will be done by reviewing with the students the different ways that a word problem can test the students’ knowledge of ratios.  Having students highlight important information from the problems ensures that the students comprehend the question.

Assessment:

This will be done throughout the lesson.  We will first ensure that the students are highlighting the correct information.  If they are not, we will find out why they highlighted what they did, then guide them to the important information.  We will then monitor the students to see if they set up the problem properly so they can solve it.  This will allow us to correct mistakes before the students attempt to solve the problem.
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Work the following word problems by highlighting the necessary information, setting up the proportion, and answering the question.

1. One square has an area of 30 m2.  If we put two of these squares together, what is the area of the new shape?

2. Wegmans sells boxes of cookies at 3 for 5 dollars.  How much is one box of cookies?

3. A pizza dough recipe calls for 3 cups of flour to make 4 pizza doughs.  How many cups of flour are required to make 12 pizza doughs?

4. Kobe Bryant, a basketball player, recently scored 50 points in a game.  If he scored 50 points for every game in the 80 game season, how many points would he have for the season?
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1. The perimeter of a rectangle is 56 centimeters.  If the length and width of the rectangle are in the ratio of 3 to 1, as shown in the accompanying diagram, what are the dimensions of the rectangle

2. The rate of currency exchange between U.S. dollars and Canadian dollars is 1.4909 Canadian dollars per U.S. dollar.  How many U.S. dollars are equivalent to 210 Canadian dollars?

3. An appliance store sells only two brands of refrigerators.  The ratio of the number of brand X refrigerators sold at this store to the number of brand Y refrigerators sold is about 4 to 11.  Of the next 100 refrigerators the store sells, approximately how many will be brand Y?
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