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Representing Proportional Relationships with Equations 

Family Support Materials 2 

This week your student will learn to write equations that represent proportional 
relationships. For example, if each square foot of carpet costs $1.50, then the cost of the 
carpet is proportional to the number of square feet. 

The constant of
carpet cost 

proportionality in this 
(square feet) (dollars) 

situation is 1.5. We can 
multiply by the constant of 10 15.00 
proportionality to find the 
cost of a specific number •1 .5 

of square feet of carpet. 20 30.00 

•1 .5 
50 75.00 

•1.5

We can represent this relationship with the equation c = 1.5/, where f represents the 
number of square feet, and c represents the cost in dollars. Remember that the cost of 
carpeting is always the number of square feet of carpeting times 1.5 dollars per square 
foot. This equation is just stating that relationship with symbols. 

The equation for any proportional relationship looks like y = kx, where x and y represent 
the related quantities and k is the constant of proportionality. Some other examples are 
y = 4x and d = ½ t. Examples of equations that do not represent proportional 

relationships are y = 4 + x, A = 6s2 , and w = �. 

Here is a task to try with your student: 

1. Write an equation that represents that relationship between the amounts of grape
juice and peach juice in the recipe "for every 5 cups of grape juice, mix in 2 cups of
peach juice."

2. Select all the equations that could represent a proportional relationship:
a. K = C+273 

c. V = s
3 

d. h = 14-x

Grade 7 Unit 2

Introducing Proportional 
1 



e. c = 6.28r

Solution: 

1. Answers vary. Sample response: If p represents the number of cups of peach juice
and g represents the number of cups of grape juice, the relationship could be written
asp= 0.4g. Some other equivalent equations are p = f g, g = f p, or g = 2.5p.

2. Band E. For the equations= ¼P, the constant of proportionality is¼- For the
equation c = 6.28r, the constant of proportionality is 6.28.

Grade 7 Unit 2 

Introducing Proportional 
2 



Representing Proportional Relationships with Graphs 

Family Support Materials 3 

This week your student will work with graphs that represent proportional relationships. 

For example, here is a graph that represents a relationship between the amount of square 

feet of carpet purchased and the cost in dollars. 
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Each square foot of carpet 

costs $1.50. The point 

(10, 15) on the graph tells 

us that 1 O square feet of 

carpet cost $15.

Notice that the points on the graph are arranged in a straight line. If you buy O square feet 

of carpet, it would cost $0. Graphs of proportional relationships are always parts of 

straight lines including the point (0, 0). 

Here is a task to try with your student: 

Create a graph that represents the relationship between the amounts of grape juice and 

peach juice in different-sized batches of fruit juice using the recipe "for every 5 cups of 

grape juice, mix in 2 cups of peach juice." 

Grade 7 Unit 2 
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Solution: 

Grade 7 Unit 2 

Introducing Proportional 
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Introducing Proportional Relationships

Assessment : Check Your Readiness (A)
Teacher Instructions
This diagnostic assessment focuses on the knowledge and skills from grade 6 needed for the unit.
Together, the items assess understanding ratio concepts and use ratio reasoning to solve problems.
The items also assess ratio and rate language in a variety of contexts. Some items can be completed
using scale factors or using unit rates; different items are constructed so that one way is easier, and
thus more likely, than another. Use of only one method suggests that the user understands that
method.

Note that percents are not assessed here because they are not needed for this unit. Students will
return to their work with percents in a later unit, and their knowledge related to percents will be
assessed at the beginning of that unit.

Teachers can use the results of the diagnostic assessment to group students in future lessons and
to think about where to focus in the first lesson, which provides opportunities to review most of
these contexts while preparing students for the grade 7 work of the unit.

Problem 1
The content assessed in this problem is first encountered in Lesson 2: Introducing Proportional
Relationships with Tables.

In this unit, students are expected to use tables to solve problems involving constant speed. This
context should be a familiar one from grade 6.

The numbers are constructed so that it is simple to scale up and then down, making scaling a more
strategic choice than computing a unit rate. Look carefully at student work to see what methods are
used to find the missing values. Two different methods are presented in the solution.

If most students struggle with this item, plan to first do the activity Batches of Trail Mix in grade 6,
unit 2, lesson 11, so that students can first see a simpler example of a table of equivalent ratios.

Statement
An airplane flew across the Pacific Ocean. The table shows the amount of time that had
passed and the distance traveled when the airplane was traveling at a constant speed.
Complete the table, and explain or show your reasoning.



elapsed time (hours) distance traveled (miles)

2

3 1,650

6

Solution
Explanations vary. Sample explanations:

Start with the last row. Find the missing value by doubling 1,650. Now find the distance
corresponding to 2 hours by multiplying by or dividing by 3.

elapsed time (hours) distance traveled (miles)

2

3 1650

6

Find the unit rate: that is, the number of miles the plane travels in 1 hour. Because 1 hour is

of 3 hours, the plane will travel of 1,650 miles in 1 hour. This is 550 miles. This information

can then be used to complete the table as shown.

elapsed time (hours) distance traveled (miles)

2

3

6

Aligned Standards
6.RP.A.1, 6.RP.A.3.a

Problem 2
The content assessed in this problem is first encountered in Lesson 2: Introducing Proportional
Relationships with Tables.

•

•



The purpose of this assessment item is to see if students can find and use unit rates. Students are
given one unit rate (number of dollars per pound), and then they need to use this to find the other
unit rate (number of pounds per dollar). Teachers may wish to examine student work in the second
question, which can be solved using either of the unit rates. If the unit rate for pounds per dollar is
used, the second question is a multiplication problem. If the unit rate given in the task is used, the
second question is a division problem. Either method works. Looking at student work also provides
some insight into their thinking about ratios. For both questions, a double number line diagram or a
table could be used strategically. If students use these representations correctly when not
prompted, this foundational knowledge can be used as needed during the unit.

If most students struggle with this item, plan to emphasize techniques for finding both unit rates in
the proportional relationship when solving problems in this unit. Show how both unit rates can be
found when using representations like double number lines or tables of equivalent ratios.

Statement
Blueberries cost $4.00 per pound. For each question, explain or show your reasoning.

1. How many pounds of blueberries can you buy for $1.00?

2. How many pounds of blueberries can you buy for $13.00?

Solution
1. or 0.25.

Sample explanation:

2. or 3.25

Sample explanation:

blueberries (pounds) cost (dollars)

1

1 4

13

Aligned Standards
6.RP.A.2, 6.RP.A.3.b



Problem 3
The content assessed in this problem is first encountered in Lesson 1: One of These Things Is Not
Like the Others.

This item assesses student understanding of unit rates. Although students are not asked to use the
unit rates to find other values, they need to find both unit rates for the context: tablespoons per
cup and cups per tablespoon. Students might use discrete diagrams, double number line diagrams,
or tables to arrive at their responses.

If most students struggle with this item, plan to first do the activity Cooking Oatmeal in grade 6, unit
3, lesson 6, to focus on ways to figure out both unit rates in a set of equivalent ratios.

Statement
Han made some hot chocolate by mixing 4 cups of milk with 6 tablespoons of cocoa.

1. How many tablespoons of cocoa per cup of milk is that?

2. How many cups of milk per tablespoon of cocoa is that?

Solution
1. (or equivalent)

2. (or equivalent)

Aligned Standards
6.RP.A.2, 6.RP.A.3.b

Problem 4
The content assessed in this problem is first encountered in Lesson 1: One of These Things Is Not
Like the Others.

This task assesses students’ ability to find equivalent ratios in a non-scaffolded but familiar context
with friendly numbers. Because the context is familiar, students may already know that there are 9
square feet in a square yard and multiply 10 by the unit rate 9 to find out how many square feet
there are in 10 square yards. Another method is to use the given information—36 square feet in 4
square yards—and multiply by a factor of . This multiplication might occur in two steps (halving

and then multiplying by 5). Yet another method is to note that 10, the desired number of square
yards, is . In square feet, that corresponds to .

As with previous assessment items, double number line diagrams, double tape diagrams, or ratio
tables could be used to complete the task.



If most students struggle with this item, plan to spend time ensuring students understand the
structure of representations like double number lines and tables of equivalent ratios when
opportunities arise throughout the unit.

Statement
An area of 4 square yards is equal to 36 square feet. 10 square yards is equal to how many
square feet? Explain or show your reasoning.

Solution
90 square feet. Explanations vary. Sample explanations:

First find the unit rate (number of square feet per square yard) by dividing each number of
square feet by the number of square yards: . Then multiply the unit rate by 10 to
yield 90 square feet in 10 square yards.

area (square yards) area (square feet)

4 36

40 360

10 90

Multiply the entries in the first row by 10. Then multiply the entries in the second row by .

Aligned Standards
6.RP.A.1, 6.RP.A.3

Problem 5
The content assessed in this problem is first encountered in Lesson 1: One of These Things Is Not
Like the Others.

Double number line diagrams provide a transition to graphing points in the coordinate plane,
which becomes very important in grade 7 and later grades. These diagrams offer a little more
flexibility than double tape diagrams, in that a wider range of values can be easily plotted on the
line segments.

For many of the previous assessment items, double number line diagrams could be effectively used
but are not necessary. This task provides a means of directly assessing whether students can use
these important representations.

•

•

•



If most students do well with this item, it may be possible to skip the warm-up activity in Lesson 1
since students already have an understanding of double number lines.

Statement
The ratio of the number of hippos to the number of crocodiles at a watering hole is

. Draw a double number line diagram that would show the number of crocodiles if there
were 20 hippos.

Solution

Aligned Standards
6.RP.A.1, 6.RP.A.3

Problem 6
The content assessed in this problem is first encountered in Lesson 10: Introducing Graphs of
Proportional Relationships.

This task assesses whether students can graph points in the coordinate plane. They need to make a
scale and label the axes.

If most students do well with this item, it may be possible to skip the warm-up activity in Lesson 10.
Students who already have a solid understanding of plotting coordinates would be able to move
right on to plotting and interpreting the graphs.

Statement
The table shows pairs of coordinates. Plot these in the coordinate plane. Be sure to label the
axes.



4 3

2 6

5 0

Solution
The points , , and are plotted, a scale is indicated and the axes are labeled with the
appropriate variable.

Aligned Standards
6.RP.A.3.a

Problem 7
The content assessed in this problem is first encountered in Lesson 7: Comparing Relationships
with Tables.

This item has less scaffolding than earlier items and requires an explanation. Students may use a
variety of methods, but given the numbers, there are two likely choices: One is to compute and
compare the unit rates for each batch. The other is to find a batch of Mai’s mixture and a batch of
Priya’s mixture that have the same amount of red paint (or same amount of white paint) to find out
if the two batches also have the same amount of the other color of paint.

If most students struggle with this item, plan to spend time ensuring students understand
representations of sets of equivalent ratios as opportunities arise. Success with this type of problem
may be a good indication that students are ready for the grade 7 material on ratios and
proportional relationships.

Statement
If you mix red and white paint in different ratios, you will get different shades of pink paint. If
the ratios are equivalent, the shades of pink will be the same.

Mai mixed a batch of pink paint using 5 cups of red paint and 3 cups of white paint.•



Priya mixed another batch of pink paint using 7 cups of red paint and 4 cups of white
paint.

Are these two batches the same shade of pink? Explain.

Solution
No, they are different shades of pink. Priya’s paint is redder than Mai’s paint. Explanations vary.
Sample explanations:

Find unit rates for each. For Mai’s pink paint, there are 5 cups of red paint for every 3 cups of
white paint, so this means that in the mixture there are cups of red paint for every cup of

white paint. For Priya’s mixture, there are 7 cups of red paint for every 4 cups of white paint or
cups of red paint for each cup of white paint. Since the two unit rates are different, the two

shades of pink are different.

Find a batch of each mixture with the same amounts of one type of paint. The tables below
show two batches with the same amount of white paint. Here is a table for Mai’s mixture.

cups of red paint cups of white paint

5 3

20 12

Here is a table for Priya’s mixture.

cups of red paint cups of white paint

7 4

21 12

Looking at the second row of each table, we see that Priya’s mixture has one extra cup of red
paint for each 12 cups of white paint. So Priya’s pink paint is a little bit redder than Mai’s pink
paint.

Aligned Standards
6.RP.A.2, 6.RP.A.3

•

•

•



Introducing Proportional Relationships

Assessment : Check Your Readiness (B)
Teacher Instructions
Assessment goals:

1. Understand and use ratio and rate language in a variety of contexts.

2. Find equivalent ratios using a scale factor.

3. Find unit rates in context.

4. Given one value of a ratio, use the unit rate to find the other.

5. Represent equivalent ratios in a table.

6. Represent a problem involving ratios with a double number line.

7. Graph points in the coordinate plane.

This diagnostic assessment focuses on the knowledge and skills from grade 6 needed for the unit.
Together, the items assess understanding ratio concepts and use ratio reasoning to solve problems.
The items also assess goal 1 because they cover a variety of contexts and a variety of ways of using
ratio and rate language. Some items can be completed using scale factors or using unit rates;
different items are constructed so that one way is easier, and thus more likely, than another. Use of
only one method suggests that the user understands that method.

Note that percents are not assessed here because they are not needed for this unit. Students will
return to their work with percents in a later unit, and their knowledge related to percents will be
assessed at the beginning of that unit.

Teachers can use the results of the diagnostic assessment to group students in future lessons and
to think about where to focus in the first lesson, which provides opportunities to review most of
these contexts while preparing students for the grade 7 work of the unit.

Problem 1
The content assessed in this problem is first encountered in Lesson 2: Introducing Proportional
Relationships with Tables.

In this unit, students are expected to use tables to solve problems involving constant speed. This
context should be a familiar one from grade 6.

The numbers are constructed so that it is simple to scale up and then down, making scaling a more
strategic choice than computing a unit rate. Look carefully at student work to see what methods are
used to find the missing values. Two different methods are presented in the solution.



If most students struggle with this item, plan to first do the activity Batches of Trail Mix in grade 6,
unit 2, lesson 11, so that students can first see a simpler example of a table of equivalent ratios.

Statement
An airplane flew across the Atlantic Ocean. The table shows the amount of time and the
distance traveled when the airplane was traveling at a constant speed. Complete the table
with the missing values. Explain or show your reasoning.

time (hours) distance (miles)

2

3 1,230

6

Solution
Explanations vary. Sample explanations:

Start with the last row. Find the missing value by doubling 1,230. Now find the distance
corresponding to 2 hours by multiplying by or dividing by 3.

time (hours) distance (miles)

2

3 1,230

6

Find the unit rate: that is, the number of miles the plane travels in 1 hour. Because 1 hour is

of 3 hours, the plane will travel of 1,230 miles in 1 hour. This is 410 miles. This information

can then be used to complete the table as shown.

time (hours) distance (miles)

2

3

6

•

•



Aligned Standards
6.RP.A.1, 6.RP.A.3.a

Problem 2
The content assessed in this problem is first encountered in Lesson 2: Introducing Proportional
Relationships with Tables.

The purpose of this assessment item is to see if students can find and use unit rates. Students are
given one unit rate (number of dollars per pound), and then they need to use this to find the other
unit rate (number of pounds per dollar). Teachers may wish to examine student work in the second
question, which can be solved using either of the unit rates. If the unit rate for pounds per dollar is
used, the second question is a multiplication problem. If the unit rate given in the task is used, the
second question is a division problem. Either method works. Looking at student work also provides
some insight into their thinking about ratios. For both questions, a double number line diagram or a
table could be used strategically. If students use these representations correctly when not
prompted, this foundational knowledge can be used as needed during the unit.

If most students struggle with this item, plan to emphasize techniques for finding both unit rates in
the proportional relationship when solving problems in this unit. Show how both unit rates can be
found when using representations like double number lines or tables of equivalent ratios.

Statement
Strawberries cost $3.00 per pound. For each question, explain or show your reasoning.

1. How many pounds of strawberries can you buy for $1.00?

2. How many pounds of strawberries can you buy for $11.00?

Solution
1. or 0.33

Sample explanation:

1. or 3.67 (if students multiply 0.33 by 11, then they could also have 3.63)

Sample explanation:



strawberries (pounds) cost (dollars)

1

1 3

11

Aligned Standards
6.RP.A.2, 6.RP.A.3.b

Problem 3
The content assessed in this problem is first encountered in Lesson 1: One of These Things Is Not
Like the Others.

This item assesses student understanding of unit rates. Although students are not asked to use the
unit rates to find other values, they need to find both unit rates for the context: tablespoons per
cup and cups per tablespoon. Students might use discrete diagrams, double number line diagrams,
or tables to arrive at their responses.

If most students struggle with this item, plan to first do the activity Cooking Oatmeal in grade 6, unit
3, lesson 6, to focus on ways to figure out both unit rates in a set of equivalent ratios.

Statement
Clare made some lemonade by mixing 6 cups of water with 8 tablespoons of lemonade
powder.

1. How many tablespoons of powder per cup of water is that?

2. How many cups of water per tablespoon of powder is that?

Solution
1. (or equivalent)

2. (or equivalent)

Aligned Standards
6.RP.A.2, 6.RP.A.3.b

Problem 4
The content assessed in this problem is first encountered in Lesson 1: One of These Things Is Not
Like the Others.



This task assesses students’ ability to find equivalent ratios in a non-scaffolded but familiar context
with friendly numbers. Because the context is familiar, students may already know that there are 9
square feet in a square yard and multiply 9 by the unit rate 9 to find out how many square feet
there are in 9 square yards. Another method is to use the given information—54 square feet in 6
square yards—and multiply by a factor of This muliplication might occur in two steps (halving

and then multiplying by 3). Yet another method is to note that 9, the desired number of square
yards, is In square feet, that corresponds to .

As with previous assessment items, double number line diagrams, double tape diagrams, or ratio
tables could be used to complete the task.

If most students struggle with this item, plan to spend time ensuring students understand the
structure of representations like double number lines and tables of equivalent ratios when
opportunities arise throughout the unit.

Statement
An area of 6 square yards is equal to 54 square feet. 9 square yards is equal to how many
square feet? Explain or show your reasoning.

Solution
81 square feet. Explanations vary. Sample explanations:

First find the unit rate (number of square feet per square yard) by dividing each number of
square feet by the number of square yards: . Then multiply the unit rate by 9 to
yield 81 square feet in 9 square yards.

area (square yards) area (square feet)

3 27

6 54

9 81

Divide 6 and 54 by 2 to get the entries in the first row. Then multiply the entries in the first row by 3
to get the third row.

Aligned Standards
6.RP.A.1, 6.RP.A.3

•

◦



Problem 5
The content assessed in this problem is first encountered in Lesson 1: One of These Things Is Not
Like the Others.

Double number line diagrams provide a transition to graphing points in the coordinate plane, which
becomes very important in grade 7 and later grades. These diagrams offer a little more flexibility
than double tape diagrams, in that a wider range of values can be easily plotted on the line
segments.

For many of the previous assessment items, double number line diagrams could be effectively used
but are not necessary. This task provides a means of directly assessing whether students can use
these important representations.

If most students do well with this item, it may be possible to skip the warm-up activity in Lesson 1
since students already have an understanding of double number lines.

Statement
The ratio of the number of ducks to the number of turtles in a pond is . Draw a double
number line diagram that would show the number of turtles if there were 25 ducks.

Solution

Aligned Standards
6.RP.A.1, 6.RP.A.3

Problem 6
The content assessed in this problem is first encountered in Lesson 10: Introducing Graphs of
Proportional Relationships.

This task assesses whether students can graph points in the coordinate plane. They need to make a
scale and label the axes.

If most students do well with this item, it may be possible to skip the warm-up activity in Lesson 10.
Students who already have a solid understanding of plotting coordinates would be able to move
right on to plotting and interpreting the graphs.

Statement
The table shows pairs of coordinates. Plot these in the coordinate plane. Be sure to label the
axes.



3 2

4 5

0 6

Solution
The points (3,2), (4,5), and (0,6) are plotted, a scale is indicated and the axes are labeled with the
appropriate variable.

Aligned Standards
6.RP.A.3.a

Problem 7
The content assessed in this problem is first encountered in Lesson 7: Comparing Relationships
with Tables.

This item has less scaffolding than earlier items and requires an explanation. Students may use a
variety of methods, but given the numbers, there are two likely choices. One is to compute and
compare the unit rates for each batch. The other is to find a batch of Clare’s mixture and a batch of
Jada’s mixture that have the same amount of blue paint (or same amount of yellow paint) to find
out if the two batches also have the same amount of the other color of paint.

Success with this type of problem may be a good indication that students are ready for the grade 7
material on ratios and proportional relationships.

If most students struggle with this item, plan to spend time ensuring students understand
representations of sets of equivalent ratios as opportunities arise. Success with this type of problem
may be a good indication that students are ready for the grade 7 material on ratios and
proportional relationships.

Statement
If you mix blue and yellow paint in different ratios, you will get different shades of green
paint. If the ratios are equivalent, the shades of green will be the same.

Clare mixed a batch of green paint using 8 cups of yellow paint and 5 cups of blue paint.

Jada mixed another batch of green paint using 6 cups of yellow paint and 4 cups of blue
paint.

•
•



Are these two batches the same shade of green? Explain.

Solution
No, they are different shades of green. Clare’s paint is more yellow than Jada’s paint. Explanations
vary. Sample explanations:

Find unit rates for each. For Clare’s green paint, there are 8 cups of yellow paint for every 5
cups of blue paint, so this means that in the mixture there are cups of yellow for every cup

of blue paint. For Jada’s mixture, there are 6 cups of yellow for every 4 cups of blue or cups

of yellow for each cup of blue. Since the two unit rates are different the two shades of green
are different.

Find a batch of each mixture with the same amounts of one type of paint. The tables below
show two batches with the same amount of yellow paint. Here is a table for Clare’s mixture.

cups of yellow paint cups of blue paint

8 5

32 20

Here is a table for Jada’s mixture.

cups of yellow paint cups of blue paint

6 4

30 20

Looking at the second row of each table, we see that Clare’s mixture has two extra cups of
yellow paint for each 20 cups of blue paint. So Jada’s green paint is a little bit more yellow than
Clare’s green paint.

Aligned Standards
6.RP.A.2, 6.RP.A.3

•

•



Introducing Proportional Relationships

Assessment : End-of-Unit Assessment (A)
Teacher Instructions
Provide access to a straightedge.

Student Instructions
You will need a straightedge for this assessment.

Problem 1
Students identify a proportional relationship from a graph. Students can correctly identify C and
exclude A, B, and D without a complete understanding of proportional relationships by using the
general rule that the graph of a proportional relationship lies on a ray in the first quadrant starting
at .

Students selecting A or B may know the graph of a proportional relationship is linear, but may not
recall that line must contain . Students selecting D may know the graph contains but may
not know that the graph must be linear.

Statement
Which graph represents a proportional relationship?

A. A

B. B

C. C

D. D

Solution
C

Aligned Standards
7.RP.A.2.a



Problem 2
Students use the graph of a proportional relationship in order to find the unit rate, then to apply
the unit rate to other questions about the situation. They are given a single point on the graph and
work with these numbers to calculate the unit rate.

Students failing to select A may not have determined the correct unit rate of $2.75. Students
selecting B are using the unit rate in reverse, and may have the variables confused. Students
selecting C have a misunderstanding about the nature of proportional relationships, since
they subtracted 1 from each quantity. Students failing to select D may have made a calculation
error, or failed to use the proportionality of doubling the values given in the table. Students
selecting E might be eyeballing the graph, or estimating: the actual cost of 3 pounds is $8.25, so

is not on the graph.

Statement
The graph shows the cost in dollars of
pounds of blueberries, a proportional
relationship.

Select all the true statements.

A. 1 pound of blueberries costs $2.75.

B. 2.75 pounds of blueberries cost $1.

C. 5 pounds of blueberries cost $15.50.

D. 12 pounds of blueberries cost $33.

E. The point is on the graph of the proportional relationship.

Solution
["A", "D"]

Aligned Standards
7.RP.A.2.d

Problem 3
Students need to recognize that when traveling at constant speed, the amount of time traveled is
proportional to the distance traveled. No graphing or explanation is required and the context is a



familiar one, although the information is given in terms of pace in minutes per mile rather than
speed in miles per minute.

Students selecting B have probably reversed the variables in context; they may have written

and ended there. They may also have misread the description as 5 miles in 1 minute, or may just be
writing using their knowledge that division is a typical operation in rate contexts. Students

selecting C have made an error involving the proportional relationship: even though 1 mile in 5
minutes makes this equation true, it is not a generally correct equation. Students selecting D have
likely made two errors: the error from C, along with the error in reversing the variables’ meaning.

Statement
Andre rode his bike at a constant speed. He rode 1 mile in 5 minutes.

Which of these equations represents the amount of time (in minutes) that it takes him to
ride a distance of miles?

A.

B.

C.

D.

Solution
A

Aligned Standards
7.RP.A.2.c

Problem 4
This task requires students to interpret graphs of proportional relationships without numerical
values. The rates at which the containers fill correspond to the constants of proportionality for the
two relationships: the greater rate corresponds to the steeper graph.

Statement
The two lines represent the amount of water, over time, in two tanks that are the same size.
Which container is filling more quickly? Explain how you know.



Solution
Container A is filling more quickly. In each graph, the constant of proportionality represents the rate
at which the water is flowing into the containers. The container that is filling more quickly is the one
for which the graph is steeper: Container A is filling more quickly than Container B. Alternatively,
choose a time and see how much water is in the two containers at that time. The graph below
shows the amounts of water in the containers at a given time .

Because at time , more water has flowed into Container A than into Container B.

Minimal Tier 1 response:

Work is complete and correct.

Sample: Container A, because the graph for Container A is steeper.

Tier 2 response:

Work shows general conceptual understanding and mastery, with some errors.

•
•

•



Sample errors: picking Container A with an incomplete or omitted explanation; picking
Container B with a complete explanation of how a correct rate (minutes per gallon, for
example) is larger.

Tier 3 response:

Significant errors in work demonstrate lack of conceptual understanding or mastery.

Sample errors: picking Container B with an incomplete or omitted explanation; claiming both
containers are filling equally quickly.

Aligned Standards
7.RP.A.2.b

Problem 5
This item assesses students’ ability to work with a proportional relationship defined by a table.
While there is more than one possible way to complete the problem, the most likely method is to
determine the unit rate of $0.12 per apple, then multiply to determine the cost for 2 and for 12
apples.

Statement
The table shows the weights of apples at a grocery store.

number of apples weight in kilograms

2

5 0.60

12

Complete the table so that there is a proportional relationship between the number of apples
and their weight.

Solution

number of apples weight in kilograms

2 0.24

5 0.60

12 1.44

•

•
•



Aligned Standards
7.RP.A.2.b

Problem 6
This item requires an explanation. Students’ explanations involving graphs and tables should more
clearly indicate their overall understanding of the concept of a proportional relationship. Students
have done similar work in this unit, with a more directed table-building exercise, so this version is
more open-ended.

Statement
The equation relates temperature measured in degrees Celsius, , to degrees

Fahrenheit, .

Determine whether there is a proportional relationship between and . Explain or show
your reasoning.

Solution
The relationship between degrees Celsius and degrees Fahrenheit is not proportional. Explanations
vary. Sample explanations:

Using a graph: Drawing the graph of the relationship shows it is not a line through the origin.

Using a table: These three rows are generated from the equation.

temperature (degrees C) temperature (degrees F)

0 32

10 50

20 68

In the second row, , but in the third row, . Because 5 is different
from 3.4, this is not a proportional relationship.

The first row of the table also shows that the relationship cannot be proportional because 32
is not a multiple of 0.

Minimal Tier 1 response:

Work is complete and correct.

Sample: No, because this graph is not a line through . (Response includes a correct
graph.)

Acceptable errors: axes of graph or headers of table are unlabeled.

•
•

•
•

•



Tier 2 response:

Work shows general conceptual understanding and mastery, with some errors.

Sample errors: calculation errors while generating table or graph, including ones that lead to
an incorrect conclusion based on the data (for example, accidentally using );

incorrectly drawn graph.

Tier 3 response:

Significant errors in work demonstrate lack of conceptual understanding or mastery.

Sample errors: statement of a proportional relationship, unless based on incorrectly
calculated data; answering either yes or no without explanation; answering based only on the
equation, without building a table or graph.

Aligned Standards
7.RP.A.2, 7.RP.A.2.a

Problem 7
This item is more challenging than earlier items. The axes are not labeled, and the coordinates of
the point on the graph tell the amount of one quantity given one unit of the other quantity, rather
than the values in the task statement. There are several ways students might reason about this
problem, but however they do it, they need to explain their reasoning, requiring an understanding
of the relationship between the constant of proportionality and the graph of the corresponding
proportional relationship.

Statement
A recipe for salad dressing calls for 3 tablespoons of oil for every 2 tablespoons of vinegar.
The line represents the relationship between the amount of oil and the amount of vinegar
needed to make salad dressing according to this recipe. The point is on the line.

•
•

•
•



1. Label the axes appropriately.

2. Write an equation that represents the
proportional relationship between oil
and vinegar. Indicate the meaning of
each variable.

3. Explain the meaning of the point
in terms of the situation.

Solution
1. The vertical axis should be labeled “oil (tablespoons),” and the horizontal axis should be

labeled “vinegar (tablespoons).”

2. Answers vary. Sample response: If is the number of tablespoons of oil, and is the number
of tablespoons of vinegar, then .

3. The point indicates that the recipe works with 1 tablespoon of vinegar and 1.5
tablespoons of oil. This point gives a unit rate.

Minimal Tier 1 response:

Work is complete and correct, with complete explanation or justification.

Sample:

1. The graph is labeled “oil (tbsp)” on the vertical and “vinegar (tbsp)” on the horizontal.

2. where is oil and is vinegar.

3. You could make the recipe with 1 tablespoon of vinegar and 1.5 tablespoons of oil.

Tier 2 response:

Work shows good conceptual understanding and mastery, with either minor errors or correct
work with insufficient explanation or justification.

Sample errors: lack of units in either graph or description; one reversal of the quantities in the
three parts.

Tier 3 response:

•
•

•

•



Work shows a developing but incomplete conceptual understanding, with significant errors.

Sample errors: 2 or 3 reversals of the quantities (in total for the three parts); one part omitted
or containing a more significant error than quantity reversal; two error types from Tier 2
response.

Tier 4 response:

Work includes major errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: more than one part omitted or containing a more significant error than
quantity reversal; statements suggesting a non-proportional relationship.

Aligned Standards
7.RP.A.2.c, 7.RP.A.2.d

•
•

•

•



Introducing Proportional Relationships

Assessment : End-of-Unit Assessment (B)
Teacher Instructions
Provide access to a straightedge.

Student Instructions
You will need a straightedge for this assessment.

Problem 1
Students identify a proportional relationship from a table. Students can correctly exclude C and D
without a complete understanding of proportional relationships by using the general rule that the
graph of a proportional relationship lies on a ray in the first quadrant starting at . Students
selecting C or D may know the graph of a proportional relationship is linear, but may not recall that
line must contain . Students selecting A may know the graph contains but may not know
that the graph must be linear.

Statement
Which table represents a proportional relationship?



A.
0 0

2 4

3 9

4 16

B.
0 0

2 6

3 9

4 12

C.
0 12

2 6

3 3

4 0

D.
0 6

2 12

3 15

4 18

Solution
B

Aligned Standards
7.RP.A.2.a

Problem 2
Students use the graph of a proportional relationship in order to find the unit rate, then to apply
the unit rate to other questions about the situation. They are given a single point on the graph and
work with these numbers to calculate the unit rate. Students selecting A are using the unit rate in
reverse, and may have the variables confused. Students failing to select B may not have determined
the correct unit rate of $2.50. Students failing to select C may have made a calculation error.



Students selecting D have a misunderstanding about the nature of proportional relationships, since
they added 2 to each quantity. Students failing to select E might be incorrectly eyeballing the graph
or estimating: since the cost of 4 pounds is $10, the point should be on the graph.

Statement
The graph shows the cost in dollars
of pounds of peanuts, a
proportional relationship.

Select all the true statements.

A. 2.5 pounds of peanuts costs $1.

B. 1 pound of peanuts costs $2.50.

C. 5 pounds of peanuts cost $12.50.

D. 9 pounds of peanuts cost $19.50.

E. The point (4,10) is on the graph of the proportional relationship.

Solution
["B", "C", "E"]

Aligned Standards
7.RP.A.2.d

Problem 3
Students need to recognize that when traveling at constant speed, the amount of time traveled is
proportional to the distance traveled. No graphing or explanation is required and the context is a
familiar one.

Students selecting C have probably reversed the variables in context; they may have
written and ended there. They may also have misread the description as 15 miles in 1
minute. Students selecting B have made an error involving the proportional relationship: even
though 1 mile in 15 minutes makes this equation true, it is not a generally correct equation.
Students selecting A have likely made two errors: the error from B, along with the error in reversing
the variables’ meaning.



Statement
Kiran walked at a constant speed. He walked 1 mile in 15 minutes.

Which of these equations represents the distance (in miles) that Kiran walks in minutes?

A.

B.

C.

D.

Solution
D

Aligned Standards
7.RP.A.2.c

Problem 4
This task requires students to interpret graphs of proportional relationships without numerical
values. The rates at which the containers fill correspond to the constants of proportionality for the
two relationships: the greater rate corresponds to the steeper graph.

Statement
The two lines represent the distance, over time, that two cars are traveling. Which car is
traveling faster? Explain how you know.



Solution

Car B is traveling faster. In each graph, the constant of proportionality represents the rate at which
the cars are traveling. The car that is traveling faster is the one for which the graph is steeper: Car B
is traveling faster than Car A. Alternatively, choose a time and see how many miles the two cars
have traveled at that time. The graph below shows the distance traveled at the given time .

Because at time , Car B is moving faster than Car A.

Minimal Tier 1 response:

Work is complete and correct.

Sample: Car B, because the graph for Car B is steeper.

Tier 2 response:

Work shows general conceptual understanding and mastery, with some errors.

Sample errors: picking Car B with an incomplete or omitted explanation; picking Car A with a
complete explanation of how a correct rate (hours per mile, for example) is larger.

Tier 3 response:

Significant errors in work demonstrate lack of conceptual understanding or mastery.

Sample errors: picking Car A with an incomplete or omitted explanation; claiming both cars
are traveling with equal speed.

Aligned Standards
7.RP.A.2.b

•
•

•
•

•
•



Problem 5
This item assesses students’ ability to work with a proportional relationship defined by a table.
While there is more than one possible way to complete the problem, the most likely method is to
determine the unit rate of 0.32 pounds per banana, then multiply to determine the cost for 3 and
for 12 bananas.

Statement
The table shows the weights of bananas at a grocery store.

number of bananas weight in pounds

3

5 1.6

12

Complete the table so there is a proportional relationship between the number of bananas
and their weight.

Solution

number of bananas weight in pounds

3 0.96

5 1.6

12 3.84

Aligned Standards
7.RP.A.2.b

Problem 6
This item requires an explanation. Students’ explanations involving graphs and tables should more
clearly indicate their overall understanding of the concept of a proportional relationship. Students
have done similar work in this unit, with a more directed table-building exercise, so this version is
more open-ended.

Statement
The equation represents the savings, , after weeks working and depositing
money into a savings account at the bank.



Determine whether there is a proportional relationship between and . Explain or show
your reasoning.

Solution
Using a graph: Drawing the graph of the relationship shows it is not a line through the origin.

Using a table: These three rows are generated from the equation.

number of weeks savings in dollars

row 1 0 50

row 2 10 500

row 3 20 950

In the second row, , but in the third row, . Because 50 is
different from 47.5, this is not a proportional relationship.

The first row of the table also shows that the relationship cannot be proportional because 50
is not a multiple of 0.

Minimal Tier 1 response:

Work is complete and correct.

Sample: No, because this graph is not a line through (0,0). (Response includes a correct graph.)

Acceptable errors: axes of graph or headers of table are unlabeled.

Tier 2 response:

Work shows general conceptual understanding and mastery, with some errors.

Sample errors: calculation errors while generating table or graph, including ones that lead to
an incorrect conclusion based on the data (for example, reversal of quantities
or incorrectly drawn graph).

Tier 3 response:

Significant errors in work demonstrate lack of conceptual understanding or mastery.

Sample errors: statement of a proportional relationship, unless based on incorrectly
calculated data; answering either yes or no without explanation; answering based only on the
equation, without building a table or graph.

Aligned Standards
7.RP.A.2, 7.RP.A.2.a

•
•

•
•
•

•
•

•
•



Problem 7
This item is more challenging than earlier items. The axes are not labeled, and the coordinates of
the point on the graph tell the amount of one quantity given one unit of the other quantity, rather
than the values in the task statement. There are several ways students might reason about this
problem, but however they do it, they need to explain their reasoning, requiring an understanding
of the relationship between the constant of proportionality and the graph of the corresponding
proportional relationship.

Statement
A recipe for a smoothie calls for 5 cups of strawberries for every 2 cups of bananas. The line
represents the relationship between the amount of strawberries and the amount of bananas
needed to make a smoothie according to this recipe. The point is on the line.

1. Label the axes appropriately.

2. Write an equation that represents the proportional relationship between strawberries
and bananas. Indicate the meaning of each variable.

3. Explain the meaning of the point in terms of the situation.

Solution
1. The vertical axis should be labeled “strawberries (cups),” and the horizontal axis should be

labeled “bananas (cups).”

2. Answers vary. Sample response: If is the number of cups of strawberries, and is the
number of cups of bananas, then .

3. The point indicates that the recipe works with 1 cup of bananas and 2.5 cups of
strawberries. This point gives a unit rate.



Minimal Tier 1 response:

Work is complete and correct, with complete explanation or justification.

Sample:

The graph is labeled “strawberries (cups)” on the vertical and bananas (cups)” on the
horizontal.

where is cups of strawberries and is cups of bananas.

You could make the recipe with 1 cup of bananas and 2.5 of strawberries

Tier 2 response:

Work shows good conceptual understanding and mastery, with either minor errors or correct
work with insufficient explanation or justification.

Sample errors: lack of units in either graph or description; one reversal of the quantities in the
three parts.

Tier 3 response:

Work shows a developing but incomplete conceptual understanding, with significant errors.

Sample errors: 2 or 3 reversals of the quantities (in total for the three parts); one part omitted
or containing a more significant error than quantity reversal; two error types from Tier 2
response.

Tier 4 response:

Work includes major errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: more than one part omitted or containing a more significant error than
quantity reversal; statements suggesting a non-proportional relationship.

Aligned Standards
7.RP.A.2.c, 7.RP.A.2.d

•
•
•

•
•

•

•

•
•

•

•
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Info Gap: Biking and Rain 

Problem Card 1 
 
Mai and Noah each leave their houses at the 
same time and ride their bikes to the park. 
 
1. For each person, write an equation that relates  
    the distance they travel and the time. 
2. Who will arrive at the park first? 

Info Gap: Biking and Rain 
Data Card 1 
 
● Noah lives 1 kilometer farther away from the 

park than Mai does. 
● Mai lives 8,000 meters from the park. 
● Noah lives 9,000 meters from the park. 
● Mai and Noah each bike at a constant speed. 
● Mai bikes 250 meters per minute. 
● Noah bikes 300 meters per minute. 

Info Gap: Biking and Rain 

Problem Card 2 
 
A slow, steady rainstorm lasted all day. The rain 
was falling at a constant rate. 
 
1. Write an equation that relates how much rain  
    has fallen and how long it has been raining. 
2. How long will it take for 5 cm of rain to fall? 

Info Gap: Biking and Rain 
Data Card 2 
 
● The rain storm lasted for 24 hours. 
● 9.6 centimeters of rain fell during the storm. 
● The rate of the rainfall was 2 millimeters of 

rain every 30 minutes. 
● There are 10 millimeters in 1 centimeter. 
● There are 60 minutes in 1 hour. 

Info Gap: Biking and Rain 

Problem Card 1 
 
Mai and Noah each leave their houses at the 
same time and ride their bikes to the park. 
 
1. For each person, write an equation that relates  
    the distance they travel and the time. 
2. Who will arrive at the park first? 

Info Gap: Biking and Rain 
Data Card 1 
 
● Noah lives 1 kilometer farther away from the 

park than Mai does. 
● Mai lives 8,000 meters from the park. 
● Noah lives 9,000 meters from the park. 
● Mai and Noah each bike at a constant speed. 
● Mai bikes 250 meters per minute. 
● Noah bikes 300 meters per minute. 

Info Gap: Biking and Rain 

Problem Card 2 
 
A slow, steady rainstorm lasted all day. The rain 
was falling at a constant rate. 
 
1. Write an equation that relates how much rain  
    has fallen and how long it has been raining. 
2. How long will it take for 5 cm of rain to fall? 

Info Gap: Biking and Rain 
Data Card 2 
 
● The rain storm lasted for 24 hours. 
● 9.6 centimeters of rain fell during the storm. 
● The rate of the rainfall was 2 millimeters of 

rain every 30 minutes. 
● There are 10 millimeters in 1 centimeter. 
● There are 60 minutes in 1 hour. 

 

7.2.9.2 Info Gap: Biking and Rain. 
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The two quantities are: ______________________________________​ ​and ______________________________________.
Verbal Description: One or more complete 

sentences describing the relationship 
Table of Values: 

Graph: 
Label each axis! 

Equation: 

Explain in words what each letter and number in 
your equation means: 

Explain how you know the relationship is or is not proportional. Give as many reasons as you can: 

7.2.14.2 One Scenario, Four Representations. 
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