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	Task 1: Lemons and Mileage

	Framework Cluster
	Proportional Relationships

	Standard(s)
	NC.7.RP.1 Compute unit rates associated with ratios of fractions to solve real-world and mathematical problems.
NC.7.RP.2 Recognize and represent proportional relationships between quantities.
a. Understand that a proportion is a relationship of equality between ratios.
· Represent proportional relationships using tables and graphs.
· Recognize whether ratios are in a proportional relationship using tables and graphs.
b. Identify the unit rate (constant of proportionality) within two quantities in a proportional relationship using tables, graphs, equations, and verbal descriptions.
c. Create equations and graphs to represent proportional relationships.
d. Use a graphical representation of a proportional relationship in context to:
· Explain the meaning of any point (x, y).
· Explain the meaning of (0, 0) and why it is included.
· Understand that the y-coordinate of the ordered pair (1,y) corresponds to the unit rate and explain its meaning.
SMP 1 Make sense of problems and persevere in solving them.
SMP 4 Model with mathematics
SMP 7 Look for and make use of structure
SMP 8 Look for and express regularity in repeated reasoning

	Materials/Link
	· Student sheet (adapted from CMP3)
· Graph paper
· Calculator (optional)

	Learning Goal
	· Students will find unit rate and describe it in context.  
· Students will explain the meaning of any point (x,y), (0,0) and (1,r).  

	Task Overview:

Students will use two different contextual situations to interpret unit rate in graphs, tables and equations

	Prior to Lesson:  

Students will need to be firm in their understanding of ratios and unit rates from sixth grade and previous work. They will also need to be proficient in graphing ordered pairs. 

	Teaching Notes:

Task Launch: 
· Engage students by having a short discussion about how fruit is purchased at the grocery store.  Students may suggest lemons are bought by the pound or in a bag but for this activity they are being sold at a rate of 10 for $2.
Directions: 
· Give students time to explore 1-5 in Part 1 independently.  Monitor and note strategies for completing the table.  During the whole class discussion, share strategies for the table and emphasize the 2 ways to write the unit rate.
· Give students time to explore 6-9 in Part 1 independently or in small groups.  During the whole class discussion make sure students understand the connection between unit rate and constant of proportionality.


· Give students time to explore Part 2 independently or in small groups and note strategies for answering questions, especially number 5. Depending on where this lesson is used, this may be the first time students see the proportion.  During the whole class discussion it is important to make the connection between the proportion and the table.  





Student sheets begin on next page.



































Food Lion Lemons[image: Image result for image of food lion]

Part 1

Food Lion has lemons on sale at 10 for $2.  
1. How many lemons can be bought with $1?
2. How much does one lemon cost?


[image: ]


Complete the table below.

	Number of lemons, n
	10
	
	1
	20
	11
	

	Cost, C
	$2
	$1
	
	
	
	$2.60




3.  Identify the two unit rates in your table.

4.  How could using the unit rate help you find how many lemons you could buy for $5?


5.  How could using the unit rate help you find the cost for 25 lemons?


EQUATIONS
There are two equations that can be written that relate the cost C, to the number of lemons, n.

				n=5C					C = 0.2n

1. Identify the two unit rates from the equations.  What information do the unit rates give you?

2. Graph the 2 equations above on two coordinate planes.  Show the values of n from 1-20.

3. How can you use the graphs to find the unit rates?
4. How can you use the graphs to find the constants of proportionality?




Crazy Car Chaos
Part 2

On a recent family vacation, Tom’s car used 20 gallons of gas to travel 640 miles.  

1. Write two unit rates that related the number of miles drive and the number of gallons of gas used.  Explain what each unit rate means in context of the situation.




2. The graph below shows the relationship between the distance driven d, and the gallons of gas g. Which unit rate shows up in the graph?  Explain how you know.





3. Write an equation that the graph represents.  

4. Name the ordered pair for:
· How far Tom can drive on 1 gallon
· How far Tom drives on zero gallons


5. Tom used the proportion  =   to calculate how far he could travel on 4 gallons of gas. 

His brother, Troy, says he can use unit rate.

· Do you agree with Tom or with Troy?  Explain.


· What other strategies can you use to find the number of miles Tom’s car can travel on 4 gallons of gas?


	Possible Strategies/Anticipated Responses

[image: https://lh5.googleusercontent.com/LP8wao9TKsiDT1aiKUglsWvDiCM8hjVx7BDJxIxhbDZBOS6gaU4ZNXIbbiZW79b-hpl235vO0-xb4f6m2yakY3AZXrMC5_QYrWpEyJf3N-J4APdmgwKKdgdx6c3meSahtEbAMctg] [image: https://lh5.googleusercontent.com/_sqDGKiU5PbeB3TELblXMMyD9ttecvRlCdiDf8lCS5XIbt5jqhORl1kvdt0I3D-JdJe4YsN5dD6FC5pzTk4npZT0cb0VGeoPa01myf9ZLiFdKCg-NRlcoF_tYVKTVMQ1ZqdYaCR8]
[image: https://lh4.googleusercontent.com/u7QfLB9vDPr__TF2dZX9k8tnZxx_fx9hB3njQMD9NFmSzyA0KO7F_ARkKhdX8WbeAE7LzCs7RJWk4R4mbGEVXfM6jh0fteJSeNQI3uaZ8j4OgKauaGKn9BEoFz78-8kSvLj5pc5C][image: https://lh3.googleusercontent.com/ReFdm0xSgR2W_pHeH9xFUQkXCZ6qHLJ3OhjoukfyMgjKUhGaVNTIzjpnp8WBQ48La2ev3ncqheBBUoiuN5yf-BZg4mN37H9vCWjI_FTt6huWyQuFVzjh1ka476fpzpg4g8XE-lQx]

[image: https://lh3.googleusercontent.com/8uGR3jDCjT_-0vx_OA4vY8DlNTtkicSnh4LLI6zncYi68Zsx5U832Uqp4T5ePguZWFrN71b0QdjHD2Lvrt7-cvK89a9RpECk6JG_yuyVVl1q5Ek43Cwd0PXQgccjQJNmdaN_pZNW][image: https://lh5.googleusercontent.com/PFDWPL5SRBd0NrVQcXkTGZGMTa4w0O2KDezWM8GDL4JSKXbhgW8kszQz7vrVuYOdgiXhKzxbr8xKgkjWiSTH7nJz33i_2rGdpU1QI1vOhSdrDNLBWKrkUveFj3euJwkY5J0a0cXX][image: https://lh5.googleusercontent.com/N1DmNPChBkTRAwBG9Um43XOkVFbA0KJgrE9LZAt0dMdeWePmjc82PP2kzaP96JZlLvsVs9IJxv7gdvcrs9zlzCQuDNXXy0e3tfEu3pe3hJ76iWADULywRh9Ny_zJz97nbDrJyq_H]


[image: https://lh3.googleusercontent.com/yeJ4ED-vbvFEKenKJ-b_deL7kBdzr2pfA6dzlQbNCiOenBwMu9XD3ZPhSiQV7zLf48Mfr4MQvQQ0jgnJOywE49wNJwBWbMKFZheMA7ueG7GUMB260MTCxT-kylElaKSE0hkvvKtV][image: https://lh3.googleusercontent.com/WQql5Kjtoe0Iejc_nZ1DJAyqN0-G-y7D_Cotzj3BtHWg1X0DLExMs66TfUwnjwGu95vcMn-wUv4TeH44oAzqtzpqWXugm3pUuZeyf761-PXa-KfSULN6517JxSMIaEE6IwKXe_kn]

[image: https://lh5.googleusercontent.com/sMj1mhXAMGhJZ2tV8kJHXxESb1TYhJEgfXK-GF2EMxpDMsZa_sECpvuuk2p8UXXVR4FfID0B3sAL9v8mHoHoXU5KVUfHaydPcuSmw_h2UQuqoLXN-M6VWioZ3dg77URhJVkVA2Pr]





	
Task 2: Proportional Relationships with Pattern Blocks


	Framework Cluster
	Proportional Relationships

	Standard(s)
	NC.7.RP.2 Recognize and represent proportional relationships between quantities.
a. Understand that a proportion is a relationship of equality between ratios.
· Represent proportional relationships using tables and graphs.
· Recognize whether ratios are in a proportional relationship using tables and graphs.
b. Identify the unit rate (constant of proportionality) within two quantities in a proportional relationship using tables, graphs, equations, and verbal descriptions.
c. Create equations and graphs to represent proportional relationships.
d. Use a graphical representation of a proportional relationship in context to:
· Explain the meaning of any point (x, y).
· Explain the meaning of (0, 0) and why it is included.
· Understand that the y-coordinate of the ordered pair (1,y) corresponds to the unit rate and explain its meaning
SMP 1 Make sense of problems and persevere in solving them.
SMP 2 Reason abstractly and quantitatively.
SMP 4 Model with mathematics
SMP 7 Look for and make use of structure
SMP 8 Look for and express regularity in repeated reasoning

	Materials/Link
	· Pattern blocks OR pattern block template (attached below)
· Calculators
· Student sheet (attached below)

	Learning Goal
	· Recognize whether ratios are in a proportional relationship using tables and graphs.
· Compare and contrast proportional and non-proportional relationships.

	Task Overview:

In Part 1 of this task, students will be using pattern blocks to create relationships that are both proportional and non-proportional. They will use tables, graphs, and equations to classify the relationships as either proportional or non-proportional. Once the rules are established, they will continue the patterns in Part 2, and must identify the relationship as proportional or non-proportional and justify their answers.

	Prior to Lesson:  

Students will need to know how to graph an ordered pair prior to this lesson.

	Teaching Notes:

Task Launch:
· Review the idea behind a proportion, and ask students to make predictions about the qualities of a proportional relationships. Encourage students to back up their predictions with concrete mathematical evidence. 
Directions: 
This lesson may take two days depending on the ability of your students and your class time. Part 2 may need to be completed on a second day.
· Read directions of Part 1 to students and pass out/make available pattern blocks or the pattern block templates.
· Students should work either independently or with a partner to complete Part 1 of the activity. When finished, they should complete questions 3 and 4.
· At the end of the allotted time, return to whole group and discuss students’ answers to questions 3 and 4 and highlight the similarities and differences between proportional and non-proportional relationships. The Flocabulary video “Proportional Relationships” may help to reinforce the concept. (https://www.flocabulary.com/unit/proportional-relationships/)
· After the mini lesson, have students return and complete Part 2 of the activity.



Student sheets begin on the next page.

































Name: _____________________________________________   Date: ___________________________
Proportional Relationships with Pattern Blocks
Part 1
[image: https://lh4.googleusercontent.com/omnCVW3kXzPTAYyJNAH4tKQThEBxTFnof3l9lD4hd_vhMb_hNyrgdDSVmML5OVYsgXezg2n1Uca5S5m81iVtqPj0GGEWYyeGb1h8LZxW2E2b2ovMS31-OpDrkBp9DVHVz-taO6Xr]
Directions: Using the pattern blocks you were given, complete the 4th and 5th level of each pattern. Complete the table and then graph the ordered pairs.

1.  Level 1	          Level 2	                Level 3	                     Level 4                   Level 5
[image: https://lh6.googleusercontent.com/m_EUHvvtp4PN_U_jNdbP0PBRiSJJ0YIJhLj1lj8Xvp4ae8qixVy9DQ9LLVp1DVBiqzX-iJ9EE8d8XeJV5vQ1C1yaO6xOxJpPmxHDRVByQ-fTxK1yPRAxo9zTC9KmtR9zHVcIWsec]
[image: https://lh6.googleusercontent.com/E_RScQyAe8ctlfF59VxUz_Emmd3rUBBloIoHk5bP_zruk1wT8YdgvVExSp1l_eY4Uo9HG1wA41RU3nkSuFon9x649wlZX7b18zwqsdKu1YUhKTScPacghuDbKABHlEQtolKz86LI]

	Level
(x)
	Perimeter
(y)

	1
	

	2
	

	3
	

	4
	

	5
	

	Equation
	


     


Directions: Using the pattern blocks you were given, complete the 4th and 5th level of each pattern. Complete the table and then graph the ordered pairs.

2. Level 1	         Level 2	             Level 3	                     Level 4                   Level 5
[image: https://lh3.googleusercontent.com/Hp5ZupQEMH1b0dx29LJ4g1b31mGkIXvCFBNZr2o3FJMZLnjKKyKEcVvE33W3qEQCEHbrIdNrH-p9eSY-el_o4EAtpivhN8xKU6wwH4MWH8Ei_t36OhDnRfEsZmsI2nuh7peKor6l]

[image: https://lh6.googleusercontent.com/E_RScQyAe8ctlfF59VxUz_Emmd3rUBBloIoHk5bP_zruk1wT8YdgvVExSp1l_eY4Uo9HG1wA41RU3nkSuFon9x649wlZX7b18zwqsdKu1YUhKTScPacghuDbKABHlEQtolKz86LI]

	Level
(x)
	Perimeter
(y)

	1
	

	2
	

	3
	

	4
	

	5
	

	Equation
	


     


3.	Compare the tables, the graphs, and the equations of these relationships. What do you notice is the same about the relationships and what is different?

	Same
	Different

	











	


4. 	Based on your observations and our discussions, what qualities would something need to possess to be considered a proportional relationship? What qualities would non-proportional relationships possess?

	Proportional Relationships
	Non-proportional Relationships

	












	










Name: ______________________________________________   Date: __________________________

Proportional Relationships with Pattern Blocks
Part 2
Directions: Complete the table and then graph the ordered pairs. Once you have completed the graph, write the equation of the relationship. 

1.   Level 1	    Level 2	            Level 3
[image: https://lh3.googleusercontent.com/6eDEuW2q7BknR7MVGcSRxa6q1FBLVW7HxYdeZWqyAFeoxhejHLMPukxg1XrjVOJq70KeoZPha-iW-gyAGhO2Wf_z5oscWWSiLy1BH6xVa0naOWtRFQZsZPBEeTxYsB0V95WZ8zPx]
[image: https://lh3.googleusercontent.com/gc_j8n161oSJ58jzRxOYLYLKXAsKRzdSz2De4-RPnsrzXOX_eMbNARVU7q46iP2gDEH2XHzKpFFzMUnU4jZmcNx7D3ckXJ3pa1Db54D7if7OIXIJTmHDXQ2HvYxp7cZtfe7FkuyC]

  
	Level
(x)
	# of tiles
(y)

	1
	

	2
	

	3
	

	4
	

	5
	

	Equation
	







Is this relationship proportional or non-proportional? Defend your position below. 







2. Level 1 	Level 2	         Level 3      
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	Level
(x)
	perimeter
(y)

	1
	

	2
	

	3
	

	4
	

	5
	

	Equation
	




	


Is this relationship proportional or non-proportional? Defend your position.
0. Level 1	              Level 2	                        Level 3			 [image: https://lh3.googleusercontent.com/yRe3Xgp9ucpX5L--S9ebzYY1Y8lHuurWS64c5xGHGflZm7B79fWPHY8RlZQ0UG5l4bUM8c8I50smW8KM376RfpgsD1gWCXDYYAryyO4vTjzaE52wm7cqvt23keM1G9eubiHx8KAn]
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	Level
(x)
	perimeter
(y)

	1
	

	2
	

	3
	

	4
	

	5
	

	Equation
	




	


Is this relationship proportional or non-proportional? Defend your position.
0.  Level 1	             Level 2	                    Level 3			    [image: https://lh3.googleusercontent.com/bvE8rKxhsQr2kY5tPrXRF7r8CwCAQvG-MkA7SqmBENAbBO9DftoCNvjisXmPZWDuJScMnYYqtfn9NZmOS_-IEUFdhTB9ZxGGD-rJTjj_jSSze0dMct0bCJ2b-yBDeUmc7dk11v83]
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	Level
(x)
	# of tiles
(y)

	1
	

	2
	

	3
	

	4
	

	5
	

	Equation
	




	


Is this relationship proportional or non-proportional? Defend your position.



Pattern Block Template
[image: https://lh5.googleusercontent.com/Shlb3A1G3rf9qDCwLPF_5bgYluqlEDcHhHPsTJxbGtd8gTB9m_So0YsIUNBMpolYlAVyfXI01hm3ymkBBc8jHRQmGwEj839KhExC729eN7ipKLxlF_y9NbB_Vpwu7OyU4JRFE9yw]



	Possible Strategies/Anticipated Responses:

This activity works best with students in partners. Many students need to bounce ideas off of another in inquiry situations like this one.

You may have to help students count the perimeter initially, as many students may be confused as to how to do this.

Students may also struggle in writing the equation of non-proportional relationships. It may be helpful to reinforce to students that a straight line does indicate a constant relationship, and so if the graph is a straight line, it is possible to write an equation.





	[bookmark: _GoBack]Task 3: Car Chaos

	Framework Cluster
	    Proportional Relationships

	Standard(s)
	NC.7.RP.2 Recognize and represent proportional relationships between quantities.
a. Understand that a proportion is a relationship of equality between ratios.
· Represent proportional relationships using tables and graphs.
· Compare two different proportional relationships using tables, graphs, equations, and verbal descriptions.
b. Identify the unit rate (constant of proportionality) within two quantities in a proportional relationship using tables, graphs, equations, and verbal descriptions.
c. Create equations and graphs to represent proportional relationships.
d. Use a graphical representation of a proportional relationship in context to:
· Explain the meaning of any point (x, y).
· Explain the meaning of (0, 0) and why it is included.
· Understand that the y-coordinate of the ordered pair (1,y) corresponds to the unit rate and explain its meaning.
SMP 1 Make sense of problems and persevere in solving them.
SMP 2 Reason abstractly and quantitatively.
SMP 3 Construct viable arguments and critique the reasoning of others
SMP 4 Model with mathematics
SMP 8 Look for and express regularity in repeated reasoning

	Materials/Link
	· Rulers
· Calculators
· Student sheet (attached below)

	Learning Goal
	· Create graphs, tables and equations for a proportional relationship.  
· Identify unit rate using a graph, table or equation.
· Explain the meaning of the points (1,r) and (0,0) in a proportional relationship.

	Task Overview

Students will create and use graphs, tables and equations to determine which vehicle is the most fuel efficient.

	Prior to Lesson:  

Students will need to have a basic understanding of proportional relationships and how to calculate the constant of proportionality. 

	Teaching Notes:

Task Launch:
· Introduce the scenario at the top of the student sheet to launch the task.  Give students an opportunity to ask questions.  Some may need more information as to the meaning of “fuel efficient”.

Directions: 
· Instruct students to work independently on Vehicle 1.  Once sufficient time has been given allow students to discuss their solutions in small groups.  Monitor and note various strategies for completing the graph and writing the equation.  Select student to share their strategies. 
· Instruct students to work in pairs/groups to complete the remaining vehicles.  Again, monitor and note strategies to address in the whole class discussion.  
· Instruct students to answer the “conclusion” questions.  Monitor and note strategies. 
· Begin the whole class discussion. During the discussion try to make connections between the representations of the data.  For example, when discussing vehicle 3, ask students, “How is the unit rate represented in the graph?  The table? The equation?  Students should leave with an understanding that the ordered pair (1, r) is the unit rate.
· Make sure all students have correct equations before completing the part “Determining Cost Per Vehicle”
There are some excellent opportunities in this activity to review rounding.



Student sheets begin on the next page.





























Name: _____________________________________________   Date: ___________________________
Vacation Time

The Smith Family is going on vacation. It is time to finalize their vacation budget, and they need to decide which family vehicle is the most economical to take on their vacation. To help them decide, three members of the family track their mileage and gasoline usage on errands leading up to the vacation. Each member of the family shared their data in a different form than the others (table, graph, equation). Use the data they collected to help them determine which car is the most fuel efficient. 

[image: https://lh4.googleusercontent.com/uhk03sPd-vo0zePcqSShGHofgY7qKMILqliKDZW9tsB_Xhf7y5DSicry_75k14JNq27arYHsFabqpy0WCND779wNXnqcuC_uAA8NGfUcajqQgFx7jMS3SZH-FvsykOuJdS8vyolq]Vehicle 1 - Chevrolet Silverado

Dad reported back to the family with a table detailing the number of miles he could drive, y, on x gallons of gasoline. 

	Table
	Graph
	Equation

	
	Gallons
(x)  
	Miles
(y)

	1.5
	36

	2.5
	60

	4
	96



	[image: https://lh6.googleusercontent.com/JeAbuz58d4oM_NS7d6O7bKVwlWaMACkXkg3JCGj8M-dLB9oah9gmal_CEQGB-G6XJhmjGV1BBcVvjLnFIb63rFtJzvw5fPFgHpgIHQ7Ud1FPwWwhiFDKoFd8UnMQyZK7Mpzs_h1v]
	



[image: https://lh6.googleusercontent.com/bvL7i4ztFbKNKZ2_3D6KeCVJoHQs7U-PALSNUnfbI-DkQQG8cuXeD3MKYFXHTReYRy02yNw9lsE2V1KK-3dJLNpYAMvGvlg6OIGxCW1SiNQuO86tp-LPhgGHmErz73MFljlbqfXw]
Vehicle 2 - Kia Optima
Mom reported back to the family with a graph detailing the number of miles she could drive, y, on x gallons of gasoline. 
	Table
	Graph 
	Equation

	
	Gallons
(x) 
	Miles
(y)
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[image: https://lh4.googleusercontent.com/k6KtwkuZ0iFd-zoYrPBTUcMHxeOSjwgAYWIVkDZPHHFLmN5l-ONBO2Twa-hacCd_YIJj-SoPPd85o-biu2PM09xbAVokolm7zsVt0PtXanJ5L39nCai_LP96iODxr_XZNO0U60NK]Vehicle 3 - Toyota Prius 

Karli reported back to the family with an equation that could be used to determine the number of miles you could drive, y, on x gallons of gasoline. 

	Table
	Graph 
	Equation

	
	Gallons 
	Miles

	
	

	
	

	
	



	[image: https://lh4.googleusercontent.com/eEkFzYSXpwFS6Hou9-CqQWuQFR2OF8r5pQflwl7KZkvyCnzUH4YvhqvSHS6E_Unr-NMe2V-ht5690ad1JkGaPgybUU3Gh9LczFTp-fRLNWOo9Rje16wsL4xvgdcnPFOR8KDW2MDW]
	
y = 53x


Conclusions
Which of the three cars is the most economical for the Smith family to drive, and why? 




How could you decide which is the most fuel efficient by looking only at the shape of the graphs? What has to remain consistent among the graphs to allow you to do this?



Locate and plot the coordinate (1, y) on each graph, then circle it. Explain how you could use that point to compare the fuel efficiency between the vehicles.




What does the point (0, 0) mean on these graphs, and why is it appropriate to include?



Determining Cost Per Vehicle

The Smith Family decides to go from their home in North Carolina to Charleston, SC. The distance is 241.5 miles one-way. Determine the number of gallons the entire trip would take in each of the 3 vehicles. Round each number of gallons to the nearest tenth.

	Vehicle
	Equation
	Number of Gallons Needed

	
Chevrolet Silverado

	
	

	
Kia Optima

	
	

	
Toyota Prius

	
	



Gas is currently $2.28 per gallon. How much would it cost the Smith Family to take each vehicle on the trip? You will need the information from the prior question to answer this question. Show your work in the “Total Cost” column.

	Vehicle
	Total Cost

	
Chevrolet Silverado

	


	
Kia Optima

	


	
Toyota Prius

	




What factors, other than cost, may influence the vehicle a family chooses to take on vacation?




	Possible Strategies/Anticipated Responses:

Vehicle 1 - Students may set up a proportion using the information in the table to find the unit rate.  Others may extend the table to find the amount of miles for 1 gallon.  
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Vehicle 2 - Students may struggle with what to put in the table since few points on the graph are whole number ordered pair.  Hopefully they can identify that 2 gallons resulted in 70 miles and thus calculate the rate of 35 miles per 1 gallon.  Others may use strategies from Vehicle one to complete the table.

Vehicle 3 - Some students may recognize the constant of proportionality as 53.  Others may substitute values for x (gallons) to get y (miles).  Students might confuse the independent and dependent variables to get incorrect ordered pairs.

Conclusions - Some students may associate “most efficient” with smallest unit rate.

Determining Cost Per Vehicle - Some students may double the number of miles and use it in the equation from the beginning.  Ex. 483 = 24x. Others may find the number of gallons for one way and then double it.
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This strategy works well in the first
several columns. Students may get
stuck when they get to 11 and there
are no whole numbers to multiply or
divide by.
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This vertical strategy works well
throughout the table.
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Students often know that some
operation needs to be done. Once
the solution of 5 or .2_is reached,
students may struggle to identify
‘what those 2 numbers mean.
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‘These concrete models may help
some students identify each of the 2
possible unit rates.
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Students may notice that when the gallons
increased by 1 the miles increased by 24.
That is the constant rate of change.
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