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Lesson 8:  Equivalent Ratios Defined Through the Value of a Ratio

Student Outcomes
Students understand the value of a ratio  is .  They understand that if two ratios are equivalent, the ratios have the same value.  Students use the value of a ratio to solve ratio problems in a real-world context.
Students use the value of a ratio in determining whether two ratios are equivalent.

Classwork	
Exercise 1 (10 minutes)
Recall that when given a ratio , where , we call the quotient, , the value of the ratio.
[bookmark: _GoBack]
Exercise 1
Circle any equivalent ratios from the list below.  
Ratio:			
Ratio: 			
Ratio: 			
Ratio:	

Revisit this when discussing the value of the equivalent ratios.

Find the value of the following ratios, leaving your answer as a fraction, but re-write the fraction using the largest possible unit.
Ratio:			Value of the Ratio:  
Ratio: 			Value of the Ratio:  
Ratio: 			Value of the Ratio:  
Ratio:			Value of the Ratio:  

What do you notice about the value of the equivalent ratios? 
The value of the ratio is the same for equivalent ratios.
        	

Note that  is not the same ratio as , so we do not say they are equal.  The ratios are not the same, but their values are equal.  Would this always be the case?  Would the values of equivalent ratios always be equal?
· Answers will vary.  Some students may come to the conclusion that the values of equivalent ratios are always equal.  However, some students may not be convinced at this point that all equivalent ratios will also have the same value of the ratio.

Exercise 2 (10 minutes)

Exercise 2
Here is a theorem:  
If two ratios are equivalent, then they have the same value.
Can you provide any counter-examples to the theorem above? 

Allow students to try this in pairs.  Observe the progress of students and question student’s counter-examples.  Ask for further clarification or proof that the two ratios are equivalent but do not have the same value.  If students still think they have discovered a counter-example, share the example with the class and discuss why it is not a counter-example.
Ask entire class if anyone thought of a counter-example.  If students share examples, have others explain why they are not counter-examples.  Then discuss why there are not possible counter-examples to the given theorem.  It is important for students to understand that the theorem is always true, so it is not possible to come up with a counter-example.

Exercises 3 (18 minutes)
Allow students 8 minutes to work on this exercise and 10 minutes to present and discuss.

Exercise 3
Taivon is training for a duathlon, which is a race that consists of running and cycling.  The cycling leg is longer than the running leg of the race, so while Taivon trains, he rides his bike more than he runs.  During training, Taivon runs  miles for every  miles he rides his bike.
Identify the ratio associated with this problem and find its value. 
The ratio of the number of miles he ran to the number of miles he cycled is , and the value of the ratio is .  The ratio of the number of miles he cycled to the number of miles he ran is , and the value of the ratio is .

Use the value of each ratio to solve the following. 
When Taivon completed all of his training for the duathlon, the ratio of total number of miles he ran to total number of miles he cycled was .  Is this consistent with Taivon’s training schedule?  Explain why or why not. 
This is consistent because the ratio of the number of miles he ran to the number of miles he cycled, , has the value of , which is the same value as the ratio .



In one training session, Taivon ran  miles and cycled  miles.  Did this training session represent an equivalent ratio of the distance he ran to the distance he cycled?  Explain why or why not. 
This training session does not represent an equivalent ratio of the distance he ran to the distance he cycled because the value of the ratio in this instance is , which is not equal to . 
MP.1

Select a couple of students and allow them to present their solutions and explain their reasoning one at a time. 

Closing (2 minutes)
How is the value of a ratio related to the ratio?
Lesson Summary
The value of the ratio  is the quotient .  
If two ratios are equivalent, they have the same value.  



Exit Ticket (5 minutes) 



Name ___________________________________________________		Date____________________
Lesson 8:  Equivalent Ratios Defined Through the Value of a Ratio

Exit Ticket

You created a new playlist, and  of your friends listened to it and shared if they liked the new playlist or not.  Nadhii said the ratio of the number of people who liked the playlist to the number of people who did not like the playlist is .  Dylan said that for every three people who liked the playlist, one person did not.

Do Nadhii and Dylan agree?  Prove your answer using the values of the ratios. 


Exit Ticket Sample Solutions

You created a new playlist, and  of your friends listened to it and shared if they liked the new playlist or not.  Nadhii said the ratio of the number of people who liked the playlist to the number of people who did not like the playlist is .  Dylan said that for every three people who liked the playlist, one person did not. 
Do Nadhii and Dylan agree?  Prove your answer using the values of the ratios. 
Dylan and Nadhii agree.  The value of both of their ratios is equivalent, so their ratios are also equivalent.


Problem Set Sample Solutions
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The ratio of the number of shaded sections to the number of unshaded sections is  to .  What is the value of the ratio of the number of shaded pieces to the number of unshaded pieces?
 or.

Use the value of the ratio to determine which ratio(s) is equivalent to .




Both (a) and (d) are equivalent to.

Sean was at batting practice.  He swung  times but only hit the ball  times. 
Describe and write more than one ratio related to this situation.  
Ratio of the number of hits to the total number of swings is .
Ratio of the number hits to the number of misses is .
Ratio of the number of misses to the number of hits is .
Ratio of the number of misses to the total number of swings is .

For each ratio you created, use the value of the ratio to express one quantity as a fraction of the other quantity.
The number of hits is  or  of the total number of swings.
The number of hits is  or  the number of misses.
The number of misses is   or the number of hits.
The number of misses is   or  of the total number of swings.

Make up a word problem that a student can solve using one of the ratios and its value.
If Sean estimates he will take  swings in his next game, how many hits would he expect to get, assuming his ratio of hits–to–swings does not change.
Your middle school has  students.   of the students bring their lunch instead of buying lunch at school.  What is the value of the ratio of the number of students who do bring their lunch to the number of students who do not?

	
	
	



 students bring lunch       students buy lunch

First, I created a tape diagram.  In the tape diagram,   of the students bring their lunch instead of buying lunch at school.  I determined that students bring their lunch, leaving  students who buy their lunch.  One unit of the tape diagram represents , and  units of the tape diagram represent .  This creates a ratio of .  As such, the value of the ratio of the number of students who bring their lunch to the number of students who buy their lunch is .  
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