DAY 5:  Solving Proportions
Materials

Copies:


5.1  Equivalent Fractions to Solve Proportions




5.2  Discovering Cross-Products




5.3  Cross-Products to Solve Proportions

Ticket Out the Door Day 5

Supplies:

Calculators 




Camera (Digital) for taking pictures (for those absent on Day 4)



Word Wall word: Cross-products
Objective 

Students will discover that two proportions consist of equivalent fractions and that their cross-products are equal.  Students will apply their discoveries to solve for missing numbers in proportions.

Student Talk Strategy

Think-Pair-Share for 5.2
Academic Language Use

Proportional- two lists of numbers are proportional if the numbers in one list are constant multiples of the numbers in the other list, with the same constant “of proportionality” for all the numbers.  In this unit, students will come to understand this concept by doing activities with lists of numbers (in which some are proportional and others are not) and comparing the tables and graphs to notice the constant multiplier.

Cross-products- if two ratios are proportional, their cross-products are equal.

Activity Notes
10 minutes: Equivalent Fractions to Solve Proportions

Pass out activity sheet 5.1 and calculators to each student.  Direct the students’ attention to problem #1.

[image: image1.wmf]
Give the students 1 minute to try to figure out what number goes into the box.  Have them report to a partner to share their answer and then select a volunteer to explain what the answer was and how they figured it out.  Lead the class to see that you can multiply both the numerator and denominator by 
[image: image2.wmf] to get the 
[image: image3.wmf] .  E.g., 
[image: image4.wmf]  Note: This is allowed in math as a result of the multiplicative identity property, where any number multiplied by itself is 1.  Their work on 3.2, 3.4, and 4.2 should have prepared them for this. Note: it is also okay if a student sees that 5 is half of 10 so they want a denominator that is two times 15.  

Give the students 5 minutes to work on the remaining problems.  Put up the correct answers and give the students 3 minutes to work with a partner to discuss any problems they are unsure of.

5 minutes: Why aren’t equivalent fractions always the best method?
Put up the following problem:


[image: image5.wmf]
Give the students 1 minute to solve.  Ask them what is similar or different about this problem and those on the previous page.  Guide the students to see that this problem is harder to solve using equivalent fractions as 5 does not evenly divide into 12, (or into 7).  Explain that, to avoid multiplying with fractions and decimals, we are going to learn another method.  Note: From this point on, any answer that is not a whole number should be recorded to the nearest tenth.

20 minutes: Discovering Cross Products for solving proportions

Pass out activity sheet 5.2.  Direct the students attention to problem #1.  Give the students 30 seconds to solve a and b independently.  Then have them look at letter c.  Use Think-Pair-Share to have students think silently about their answer for 30 seconds, then turn to a partner to share for 30 seconds. Take a poll as to if the two expressions are equal to one another by having students show a thumbs up for “yes, they are equal”, and thumbs down for “no, they are not equal” and a sideways thumb for “I am not sure”.  Call on a few students to explain.  Then have the students do problem #2 independently and come back to discuss.  Make sure the students understand the equal sign as “same as” and are able to see that 6•2=4•3.  

Direct the students’ attention to the example above #3.  


Ex.  

                
[image: image6.wmf]
Give the students 30 seconds to read the directions, and then question them to make sure they understand.  Then set the timer for 5 minutes to have them independently solve problems 3-10 (they can use a calculator).  When the timer goes off, put up the answers and allow the students a minute to check.  Then give them 2 minutes to look at their work and come up with a conclusion.  Use report to a partner to have them share their conclusion and then select a few students, at random, to share what they wrote.  Stop to discuss the word “cross-products” and add it to the word wall with a visual to match.

Use the last 5 minutes to have the students turn to page 3 of 5.2 and write the equivalent equations for problems 3-10 (from page 1).   Work through #3 as an example.  

3.       
[image: image7.wmf]
         5•45 = 9•25
Teacher Notes:  The reason cross-products are equal in two ratios that are proportional is directly related to multiplying the ratios by the multiplicative inverse.   For example, in looking at 
[image: image8.wmf], we can multiply both sides by 10 .  
[image: image9.wmf]   This yields 
[image: image10.wmf].  We can then multiply both sides by 5 to eliminate the denominator from the right side of the equation.  Factoring out a 1 (
[image: image11.wmf]), we are left with  
[image: image12.wmf], the cross-products.    

20 minutes: Applying Cross Products to Solve Proportions.

Pass out activity sheet 5.3.  Direct the students’ attention to #1.  Point out that this is the same problem you discussed earlier (that was hard to solve using equivalent fractions).  Model how to use cross-products to solve this problem.  


[image: image13.wmf]          Step 1: Set the cross-products equal: 5•     = 12•7.



   Step 2: Simplify the right side: 5•     = 84  



   Step 3: Solve for the box (or x or missing number).  Note: To deal with the issue of solving, you can either have students think about what number multiplied by 5 is 84 or you can help the students recall how to solve by dividing both sides of the equation by 5. 
[image: image14.wmf]                      
[image: image15.wmf].
Give the students 10 minutes to work independently on the remaining problems.  Allow students to use calculators on this activity.  Set the timer, and then give them 5 minutes to work with a partner.  During this time, circulate to help students by posing questions and also select students who have finished to put their work up on the board.  Spend the last 5 minutes allowing students to check work and ask questions.

5 minutes: Ticket out the Door

Pass out the Ticket out the Door and collect it as soon as each student finishes (so that you can discuss mistakes with students as they turn it in).  The use of calculators is permitted.

NOTE FOR DAY:  Make sure to take any pictures for students who were absent on Day 4 and print out the pictures BEFORE Day 6.






























5•6 = 30





10•3 = 30




















PAGE  
Teacher’s Guide: Proportions  - Day 5
3

_1231850964.unknown

_1231856618.unknown

_1231857013.unknown

_1231857468.unknown

_1231857504.unknown

_1231856673.unknown

_1231856180.unknown

_1231856321.unknown

_1231856555.unknown

_1231851684.unknown

_1231835591.unknown

_1231835623.unknown

_1231835016.unknown

_1231835546.unknown

_1231834918.unknown

