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Math Remote Learning Videos: Grade 6 Week 3 Teacher Summary Packet
This video series is adapted and designed to provide asynchronous instruction for remote learning. The
series of lessons provides asynchronous instruction for students and then time for synchronous
wraparound support from the classroom teacher between lessons. Each video lesson is approximately
20–30 minutes in length.
Each week’s materials include a teacher-facing summary packet and a student-facing support packet.
The student packet includes directions teachers can customize in communications with their students
and contains all the materials needed to interact with the lesson as well as independent practice
problems.
This week’s instruction focuses on the following:
• Lesson 11: Helping students understand how to solve problems by comparing different ratios
using two or more ratio tables.
• Lesson 12: Helping students understand how to create equivalent ratios using a ratio table and
represent these ratios on a double number line diagram. Students extend and use a double
number line diagram to solve ratio problems related to the real world.
• Lesson 13: Helping students understand how to restate a ratio in terms of its value. Students
use the value of the ratio to problem-solve by writing and solving equations.
• Lesson 14: Helping students understand the association of each ratio, A:B, to the ordered pair
(A,B), and plot it on the coordinate plane. Students represent ratios in ratio tables, equations,
and double number line diagrams and then represent those ratios in the coordinate plane.
• Lesson 15: Helping students understand how to associate each ratio, A:B, to the ordered pair
(A,B), and plot it on the coordinate plane. Students interpret the graph and the associated
equation of the line.
Instruction will focus on the following Tennessee mathematics standards:
• 6.RP.A.1: Understand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities. For example, the ratio of wings to beaks in a bird house at
the zoo was 2:1, because for every 2 wings there was 1 beak. Another example could be for
every vote candidate A received, candidate C received nearly three votes
• 6.RP.A.2: Understand the concept of a unit rate a/b associated with a ratio a:b with b ≠ 0. Use
rate language in the context of a ratio relationship. For example, this recipe has a ratio of 3 cups
of flour to 4 cups of sugar, so there is 3/4 cup of flour for each cup of sugar. Also, we paid $75
for 15 hamburgers, which is a rate of $5 per hamburger. (Expectations for unit rates in 6th grade
are limited to non-complex fractions).
• 6.RP.A.3: Use ratio and rate reasoning to solve real-world and mathematical problems (e.g., by
reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or
equations).
o a. Make tables of equivalent ratios relating quantities with whole number
measurements, find missing values in the tables, and plot the pairs of values on the
coordinate plane. Use tables to compare ratios.
Each lesson contains classwork, application, concept development with an included problem set, and a
student debrief with an exit ticket. A set of homework problems is also provided. The asynchronous
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videos do not incorporate all elements of each lesson. The table below shows what elements are in each
video and which elements can be used by teachers for synchronous supports.
Lesson 11

Lesson Element
Discussion Prompt

Status for Inclusion in the Video
This is not included in the video.

Concept Development

All instructional elements of the
classwork portion of the lesson are
incorporated in the video

Problem Set

This is not included in the video.

Student Debrief

This is not included in the video.

Lesson 12

Lesson Element
Discussion Prompt

Status for Inclusion in the Video
This is not included in the video.

Concept Development

All instructional elements of the
classwork portion of the lesson are
incorporated in the video with the
exception of the linked articles and
videos*.

Problem Set

This is not included in the video.

Student Debrief

This is not included in the video.

Notes for the Teacher
Teachers may use the exit ticket
from the previous lesson to
encourage discussion and prepare
students for this lesson.
There is an annotated guide in the
teacher concept development that
can serve as extra support for
helping students. This is the first
time students are introduced to a
table with three columns. Students
may need additional support to
understand the third column.
There are additional problems
following the teacher concept
development that can serve as
practice for students.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.
Notes for the Teacher
Teachers may use the exit ticket
from the previous lesson to
encourage discussion and prepare
students for this lesson.
There is an annotated guide in the
teacher concept development that
can serve as extra support for
helping students. Included in the
annotated teacher guide is
suggested scaffolding for struggling
students. *There are also links to
articles and videos on the topic of
sugar in the diet. These may help
bring relevance to the lesson.
There are additional problems
following the teacher concept
development that can serve as
practice for students.
The purpose of the student debrief
is to invite student reflection on
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the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.

Lesson 13

Lesson Element
Discussion Prompt

Status for Inclusion in the Video
This is not included in the video.

Concept Development

All instructional elements of the
classwork portion of the lesson are
incorporated in the video

Problem Set

This is not included in the video.

Student Debrief

This is not included in the video.

Lesson 14

Lesson Element
Discussion Prompt

Status for Inclusion in the Video
This is not included in the video.

Concept Development

All instructional elements of the
classwork portion of the lesson are
incorporated in the video

Problem Set

This is not included in the video.

Student Debrief

This is not included in the video.

Notes for the Teacher
Teachers may use the exit ticket
from the previous lesson to
encourage discussion and prepare
students for this lesson.
There is an annotated guide in the
teacher concept development that
can serve as extra support for
helping students. The guide
includes a scaffolding note
suggesting students have access to
linking cubes.
There are additional problems
following the teacher concept
development that can serve as
practice for students.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.

Notes for the Teacher
Teachers may use the exit ticket
from the previous lesson to
encourage discussion and prepare
students for this lesson.
There is an annotated guide in the
teacher concept development that
can serve as extra support for
helping students.
There are additional problems
following the teacher concept
development that can serve as
practice for students.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
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experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.

Lesson 15

Lesson Element
Discussion Prompt

Status for Inclusion in the Video
This is not included in the video.

Concept Development

All instructional elements of the
classwork portion of the lesson are
incorporated in the video.

Problem Set

This is not included in the video.

Student Debrief

This is not included in the video.

Notes for the Teacher
Teachers may use the exit ticket
from the previous lesson to
encourage discussion and prepare
students for this lesson.
There is an annotated guide in the
teacher concept development that
can serve as extra support for
helping students.
There are additional problems
following the teacher concept
development that can serve as
practice for students.
The purpose of the student debrief
is to invite student reflection on
the problem set and lesson
experience. This is best
accomplished in synchronous
conversations with students. The
exit ticket can also be used by the
classroom teacher to gauge
student understanding.
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Lesson 11: Comparing Ratios Using Ratio Tables
Student Outcomes


Students solve problems by comparing different ratios using two or more ratio tables.

Classwork
Example 1 (10 minutes)
Allow students time to complete the example. If time permits, allow student volunteers to come to the board and
explain their solutions. Students will be asked to complete two questions.
Example 1
Create four equivalent ratios (𝟐𝟐 by scaling up and 𝟐𝟐 by scaling down) using the ratio 𝟑𝟑𝟑𝟑 to 𝟖𝟖𝟖𝟖.

There are various possible answers.

Some examples of scaling down are 𝟑𝟑: 𝟖𝟖, 𝟔𝟔: 𝟏𝟏𝟏𝟏, 𝟗𝟗: 𝟐𝟐𝟐𝟐, 𝟏𝟏𝟏𝟏: 𝟑𝟑𝟑𝟑, 𝟏𝟏𝟏𝟏: 𝟒𝟒𝟒𝟒, 𝟏𝟏𝟏𝟏: 𝟒𝟒𝟒𝟒, 𝟐𝟐𝟐𝟐: 𝟓𝟓𝟓𝟓, 𝟐𝟐𝟐𝟐: 𝟔𝟔𝟔𝟔, and 𝟐𝟐𝟐𝟐: 𝟕𝟕𝟕𝟕.
Some examples of scaling up are 𝟔𝟔𝟎𝟎: 𝟏𝟏𝟏𝟏𝟏𝟏, 𝟗𝟗𝟗𝟗: 𝟐𝟐𝟐𝟐𝟐𝟐, 𝟏𝟏𝟏𝟏𝟏𝟏: 𝟑𝟑𝟑𝟑𝟑𝟑, etc.
Write a ratio to describe the relationship shown in the table.
Hours
𝟐𝟐
𝟓𝟓
𝟔𝟔
𝟏𝟏𝟑𝟑

Number of Pizzas Sold
𝟏𝟏𝟔𝟔
𝟒𝟒𝟒𝟒
𝟒𝟒𝟒𝟒
𝟖𝟖𝟑𝟑

The ratio used to create the table is 𝟏𝟏: 𝟖𝟖, which means that there are 𝟖𝟖 pizzas being sold every hour.

Exercise 1 (10 minutes)
Students work in small groups or with partners for the exercise. Show the examples of three students and their texting
speeds. Tables are provided in the student materials showing different numbers of words being texted by different
students at different times. Display these tables to have a visual representation to use during discussion. Have students
discuss possible ways of using the tables to figure out who can text the fastest.
Exercise 1
The following tables show how many words each person can text in a given amount of time. Compare the rates of
texting for each person using the ratio table.
Michaela
Minutes
Words

𝟑𝟑
𝟏𝟏𝟏𝟏𝟑𝟑

Lesson 11:

𝟓𝟓

𝟐𝟐𝟏𝟏𝟑𝟑

𝟕𝟕

𝟑𝟑𝟑𝟑𝟑𝟑

𝟗𝟗

𝟒𝟒𝟒𝟒𝟒𝟒
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Jenna
Minutes
Words
Maria
Minutes
Words

𝟐𝟐
𝟗𝟗𝟗𝟗

𝟏𝟏𝟏𝟏𝟏𝟏

𝟒𝟒

𝟔𝟔
𝟐𝟐𝟐𝟐𝟐𝟐

𝟑𝟑
𝟏𝟏𝟏𝟏𝟏𝟏

𝟔𝟔
𝟐𝟐𝟐𝟐𝟐𝟐

𝟗𝟗
𝟑𝟑𝟑𝟑𝟑𝟑

𝟖𝟖
𝟑𝟑𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏

𝟒𝟒𝟒𝟒𝟒𝟒

Michaela texts the fastest because she texts 𝟓𝟓𝟓𝟓 words per minute, next is Jenna who texts 𝟒𝟒𝟒𝟒 words per minute, and last
is Maria who texts 𝟒𝟒𝟒𝟒 words per minute.

While students are discussing the tables, ask the following:


How can we compare the texting rates?




Even though there is not a time that is common to all three tables, is it still possible to use the tables to
determine which girl has the fastest texting rate and which has the slowest?




We can find the values of the ratios and then put them in order to see who is fastest and slowest.

Why can’t I just pick the student who has the largest number of words at the end of the table? (This question
is meant to help students with a common misconception.)




The ratios show how many words each person can text in one minute.

How can we use the ratios to help us compare the texting rates of the three girls?




Answers will vary. Sample Response: I could compare the first and third tables by comparing the words
at 3 and 9 minutes. I could compare the second and third tables by comparing the words at 6 minutes.

If you used ratios to compare, what do the ratios mean in the context of this problem?




Answers will vary. Students should see that comparing the girls’ texting rates using the table can be a
struggle because there is not a common time for all three tables.

The times (minutes) are not equal in all tables. The ratio of words to minutes needs to be used to
compare the texting rates.

If there were a fourth person, Max, who can text 55 words per minute, how could we create a table to show
his texting speed? (This question is to help prepare the class for the next exercise and to review concepts
learned in previous lessons.)


The entries in the Minutes row would go up by 1 as the entries in the Words row goes up by 55.

Complete the table so that it shows Max has a texting rate of 𝟓𝟓𝟓𝟓 words per minute.
Max

Minutes
Words

𝟏𝟏

𝟓𝟓𝟓𝟓

Lesson 11:
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𝟏𝟏𝟏𝟏𝟏𝟏

𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏
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Exercise 2 (10 minutes): Making Juice (Comparing Juice to Water)
Students work with a partner or in a small group. Students follow the set of instructions that leads them through
examples and asks them questions to help them dig deeper. The questions ask students to compare the ratio of water
to juice for a variety of beverages. Students can also find the value of the ratio in order to determine which juice has a
higher water-to-juice ratio.
Exercise 2: Making Juice (Comparing Juice to Water)
a.

The tables below show the comparison of the amount of water to the amount of juice concentrate (JC) in
grape juice made by three different people. Whose juice has the greatest water-to-juice concentrate ratio,
and whose juice would taste strongest? Be sure to justify your answer.
Franca’s juice has the greatest amount of water in comparison to juice concentrate, followed by Milton, and
then Laredo. Because Laredo’s juice has the least amount of water in comparison to juice concentrate, his
juice would taste the strongest.

Put the juices in order from the juice containing the most water to the juice containing the least water.
Franca, Milton, Laredo

Discussing what these ratios mean and what the values of the ratios look like will help give meaning to the problem for
students who are struggling. Students should see that the value of the water-to-juice concentrate ratio for Franca’s juice
is greater than the value of the water-to-juice concentrate ratio for Laredo’s and Milton’s juices.
Explain how you used the values in the table to determine the order.


Laredo makes his juice by combining three cups of water for every one cup of juice concentrate.



Franca makes her juice by combining five cups of water for every one cup of juice concentrate.



Milton makes his juice by combining four cups of water for every one cup of juice concentrate.

What ratio was used to create each table?
Laredo 𝟑𝟑: 𝟏𝟏, Franca 𝟓𝟓: 𝟏𝟏, Milton 𝟒𝟒: 𝟏𝟏

Explain how the ratio could help you compare the juices.
Answers will vary.

As you visit the groups or partners as they are working, discuss the third column in the table. Some students may have
compared using the total as well.
The next question does not have equal values in the columns for all three tables, so other reasoning will need to be used
to solve the problems.

Lesson 11:
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Laredo’s Juice
Water
JC
Total
12
2
14
18
3
21
30
5
35
42
7
49

Franca’s Juice
Water
JC
15
6
20
8
35
14
50
20

Students may use the ratios to compare the data.

Total
21
28
49
70

6•1

Milton’s Juice
Water
JC
Total
16
6
22
24
9
33
40
15
55
64
24
88

Struggling students, and even average students, may be challenged when comparing these ratios. By finding the value of
the ratios, it will be easier for students to compare the data. It should be fairly obvious that Laredo has the juice with
the most water compared to juice concentrate. If students use the tables to compare Franca’s ratio of the amount of
water to the amount of juice concentrate with Milton’s ratio of the amount of water to the amount of juice concentrate,
they can look for numbers the columns have in common.

b.

The next day, each of the three people made juice again, but this time they were making apple juice. Whose
juice has the greatest water-to-juice concentrate ratio, and whose juice would taste the strongest? Be sure to
justify your answer.

Put the juices in order from the strongest apple taste to the weakest apple taste.
Franca, Milton, Laredo
Explain how you used the values in the table to determine the order.
Answers will vary.



Based on the data in the tables, Milton added more water to his juice than Franca added to her juice. So, the
order of the juice with the strongest apple taste to the weakest apple taste is Franca, Milton, Laredo.

Students may use the ratios to get equal amounts of water and then compare the amounts of juice concentrate, or
students may use the ratios to get equal amounts of juice concentrate and then compare the amounts of water.
𝟓𝟓: 𝟐𝟐 -------- 𝟓𝟓 × 𝟖𝟖: 𝟐𝟐 × 𝟖𝟖 ------- 𝟒𝟒𝟒𝟒: 𝟏𝟏𝟏𝟏

MP.7

𝟖𝟖: 𝟑𝟑 -------- 𝟖𝟖 × 𝟓𝟓: 𝟑𝟑 × 𝟓𝟓 ------- 𝟒𝟒𝟒𝟒: 𝟏𝟏𝟏𝟏

Now we can compare and see that Franca’s juice has more juice concentrate compared to water than Milton’s juice.
Students also have the option of comparing the values of the ratios to see which value is greater. Then they can
compare

15
6

to

16
6

and see that the value of Milton’s ratio is larger than the value of Franca’s ratio.
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What ratio was used to create each table?
Laredo: 𝟔𝟔: 𝟏𝟏

Franca: 𝟓𝟓: 𝟐𝟐

Milton: 𝟖𝟖: 𝟑𝟑

Explain how the ratio could help you compare the juices.
Answers will vary.
How was this problem different than the grape juice questions in part (a)?
Answers will vary.

c.

Max and Sheila are making orange juice. Max has mixed 𝟏𝟏𝟏𝟏 cups of water with 𝟒𝟒 cups of juice concentrate.
Sheila has made her juice by mixing 𝟖𝟖 cups of water with 𝟑𝟑 cups of juice concentrate. Compare the ratios of
juice concentrate to water using ratio tables. State which beverage has a higher juice concentrate-to-water
ratio.
Max
JC
Water

Sheila

𝟒𝟒

𝟏𝟏𝟏𝟏

𝟖𝟖
𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏

𝟒𝟒𝟒𝟒

JC
Water

𝟑𝟑
𝟖𝟖

𝟔𝟔
𝟏𝟏𝟏𝟏

𝟗𝟗
𝟐𝟐𝟐𝟐

Sheila has a higher juice concentrate-to-water ratio because she mixed 𝟏𝟏𝟏𝟏 cups of juice concentrate to only
𝟑𝟑𝟑𝟑 cups of water. Max’s juice would be more watery because he would have 𝟒𝟒𝟒𝟒 cups of water with the 𝟏𝟏𝟏𝟏
cups of juice concentrate.

MP.7
d.

Victor is making recipes for smoothies. His first recipe calls for 𝟐𝟐 cups of strawberries and 𝟕𝟕 cups of other
ingredients. His second recipe says that 𝟑𝟑 cups of strawberries are combined with 𝟗𝟗 cups of other
ingredients. Which smoothie recipe has more strawberries compared to other ingredients? Use ratio tables
to justify your answer.
Recipe 2 has more strawberries compared to other ingredients.
Recipe 1
Strawberries
Other

Recipe 2
𝟐𝟐

𝟕𝟕

𝟒𝟒

𝟏𝟏𝟏𝟏

𝟔𝟔
𝟐𝟐𝟐𝟐

Strawberries
Other

𝟑𝟑
𝟗𝟗

𝟔𝟔
𝟏𝟏𝟏𝟏

𝟗𝟗
𝟐𝟐𝟐𝟐

Recipe 2 has more strawberries compared to the other ingredients. When comparing 𝟔𝟔 cups of strawberries,
there were fewer other ingredients added in Recipe 2 than in Recipe 1.

Students who are struggling can use the value of the ratio to compare the data. However, in parts (c) and (d), struggling
students may need to see the comparison of part to whole or get equal amounts of water in part (c) and other in part (d)
to make sense of the problem. If students use this comparison, they may want to use multiplication instead of adding to
make the table. For example, in part (d), students may want to see how many strawberries would be needed when 63
cups of other ingredients are added.
2: 7 becomes 18 to 63.

3: 9 becomes 21 to 63.

This might be an easier way for students to see that there are more strawberries in Recipe 2.

Lesson 11:
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While students are working, circulate and ask students to share their solving strategies. It is important to also ask
students to prove their claims. If a student has simply written that one beverage has a higher amount of water per juice
than the other, ask the student to prove or explain how the answer was determined. Students share how they have
compared the values in the table.

Closing (10 minutes)


Today we used ratio tables to compare two ratios that were not equivalent and answered questions about
which situation would reach a given level first. Can anyone think of another way to compare two different
ratios?


The value of a ratio might be useful because then we could determine which ratio had the larger or
smaller value.

Lesson Summary
Ratio tables can be used to compare two ratios.
Look for equal amounts in a row or column to compare the second amount associated with it.
𝟑𝟑

𝟔𝟔

𝟕𝟕

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏

𝟕𝟕𝟕𝟕

𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐
𝟒𝟒𝟒𝟒

𝟑𝟑𝟑𝟑
𝟒𝟒𝟒𝟒

𝟒𝟒𝟒𝟒
𝟕𝟕𝟕𝟕

The values of the tables can also be extended in order to get comparable amounts. Another method
would be to compare the values of the ratios by writing the values of the ratios as fractions and then
using knowledge of fractions to compare the ratios.
When ratios are given in words, creating a table of equivalent ratios helps in comparing the ratios.
𝟏𝟏𝟏𝟏: 𝟑𝟑𝟑𝟑 compared to 𝟖𝟖: 𝟐𝟐𝟐𝟐
Quantity 1

𝟏𝟏𝟏𝟏

Quantity 2

𝟑𝟑𝟑𝟑

𝟐𝟐𝟐𝟐
𝟕𝟕𝟕𝟕

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏

𝟒𝟒𝟒𝟒

Quantity 1

𝟏𝟏𝟏𝟏𝟏𝟏

Quantity 2

𝟖𝟖

𝟐𝟐𝟐𝟐

𝟓𝟓𝟓𝟓
𝟏𝟏𝟏𝟏𝟏𝟏

Exit Ticket (5 minutes)
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Date

Lesson 11: Comparing Ratios Using Ratio Tables
Exit Ticket
Beekeepers sometimes supplement the diet of honey bees with sugar water to help promote colony growth in the spring
and help the bees survive through fall and winter months. The tables below show the amount of water and the amount
of sugar used in the Spring and in the Fall.
Spring Sugar Water Mixture
Sugar (cups)
Water (cups)
6

4

Fall Sugar Water Mixture
Sugar (cups)
Water (cups)
4

2

14

7

15

10

10

27

18

30

18

12

5
15

Write a sentence that compares the ratios of the number of cups of sugar to the number of cups of water in each table.

Explain how you determined your answer.
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Exit Ticket Sample Solutions
Beekeepers sometimes supplement the diet of honey bees with sugar water to help promote colony growth in the spring
and help the bees survive through fall and winter months. The tables below show the amount of water and the amount
of sugar used in the Spring and in the Fall.
Spring Sugar Water Mixture
Sugar (cups)
Water (cups)
𝟔𝟔
𝟒𝟒
𝟏𝟏𝟏𝟏
𝟏𝟏𝟑𝟑
𝟏𝟏𝟖𝟖
𝟏𝟏𝟐𝟐
𝟐𝟐𝟐𝟐
𝟏𝟏𝟖𝟖

Fall Sugar Water Mixture
Sugar (cups)
Water (cups)
𝟒𝟒
𝟐𝟐
𝟏𝟏𝟑𝟑
𝟓𝟓
𝟏𝟏𝟐𝟐
𝟕𝟕
𝟑𝟑𝟑𝟑
𝟏𝟏𝟏𝟏

Write a sentence that compares the ratios of the number of cups of sugar to the number of cups of water in each table.
The value of the ratio for the Spring sugar water is

𝟏𝟏.𝟓𝟓
𝟏𝟏

𝟐𝟐

, while the value of the ratio of the Fall sugar water is . Therefore,
𝟏𝟏

the Fall sugar water mixture has more sugar mixed in for every cup of water added to the mixture than the Spring sugar
water mixture.
Explain how you determined your answer.
𝟔𝟔

Spring:
Fall:

𝟒𝟒
𝟐𝟐

𝟐𝟐

=

=

𝟐𝟐
𝟏𝟏

𝟑𝟑
𝟐𝟐

=

𝟏𝟏.𝟓𝟓
𝟏𝟏

Problem Set Sample Solutions
1.

Sarah and Eva were swimming.
a.

Use the ratio tables below to determine who the faster swimmer is.
Sarah
Time (min)
Distance (meters)

𝟑𝟑
𝟕𝟕𝟕𝟕

𝟓𝟓
𝟏𝟏𝟏𝟏𝟏𝟏

𝟏𝟏𝟐𝟐
𝟑𝟑𝟑𝟑𝟑𝟑

𝟏𝟏𝟐𝟐
𝟒𝟒𝟒𝟒𝟒𝟒

𝟐𝟐
𝟓𝟓𝟓𝟓

𝟕𝟕
𝟏𝟏𝟖𝟖𝟐𝟐

𝟏𝟏𝟑𝟑
𝟐𝟐𝟔𝟔𝟑𝟑

𝟐𝟐𝟑𝟑
𝟓𝟓𝟓𝟓𝟓𝟓

Eva
Time (min)
Distance (meters)

b.

Eva is the faster swimmer because she swims 𝟐𝟐𝟐𝟐 meters in 𝟏𝟏 minute, which is faster than Sarah who swims
𝟐𝟐𝟐𝟐 meters in 𝟏𝟏 minute.
Explain the method that you used to determine your answer.
Answers will vary.

2.

A 𝟏𝟏𝟏𝟏𝟏𝟏 𝐥𝐥𝐥𝐥. person would weigh about 𝟐𝟐𝟐𝟐 𝐥𝐥𝐥𝐥. on the earth’s moon. A 𝟏𝟏𝟏𝟏𝟏𝟏 𝐥𝐥𝐥𝐥. person would weigh about 𝟐𝟐𝟐𝟐 𝐥𝐥𝐥𝐥. on Io,
a moon of Jupiter. Use ratio tables to determine which moon would make a person weigh the most.
Answers will vary. A person on Io will weigh more than a person on our moon.
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Lesson 12: From Ratio Tables to Double Number Line
Diagrams
Student Outcomes


Students create equivalent ratios using a ratio table and represent these ratios on a double number line
diagram.



Students extend and use a double number line diagram to solve ratio problems related to the real world.

Lesson Notes
Be aware that double number line diagrams may be unfamiliar to students. Creating and delivering brief opening
exercises that demonstrate the use of double number line diagrams, as well as providing fluency activities, such as Rapid
Whiteboard Exchanges (RWBE), is highly suggested throughout the rest of this module. Students employ double number
line diagrams to understand the equivalence of two related numbers. Generally, double number line diagrams are often
chosen when two different units are being compared. An example of a double number line diagram is as follows:
A 12 oz. bottle of sport drink contains 21 g of sugar. If Claudia wants the maximum number of grams of sugar she drinks
to be 7 g, how many ounces of the sport drink can she have?

(Note that there are two different units being compared: grams and ounces. They are not equivalent, as one gram is not
the same as one ounce. Since this is true, students employ tape diagrams to find equivalence between unlike units).
Students begin by constructing one number line to represent the number of ounces and then constructing another
number line directly beneath the original line to represent the number of grams.
ounces
grams
Students determine how to label the diagram based on the information in the problem. Since there are 21 g of sugar in
12 oz. of sports drink, the equivalency can be represented directly on the double number line diagram.
12

ounces
grams

21

This represents that for every 12 oz. of sports drink, there are 21 g of sugar. Students determine the amount of sports
drink they can have if they can only drink 7 g of sugar. Students can represent 7 on the double number line diagram by
dividing 21 by 3. Since they divided 21 by 3, they must also divide 12 by 3, which results in 4 oz.
4

12

7

21
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Classwork
Exercise 1 (5 minutes)

Scaffolding:

Recall of prior knowledge—Ratio Tables (See attached ratio cards.)

Differentiate the exercise by
choosing certain cards for each
student. For example, a ratio
of 2: 1 may be easier for a
struggling learner to
conceptualize, while a ratio of

Each student is given a card with a ratio on it. Students move around the room in search
of other students who have ratios that are equivalent to theirs. Students with equivalent
ratios form a group and create a ratio table, which contains all of the equivalent ratios. As
MP.2 students present their ratio tables, the student audience determines the accuracy of the
groups’ formations, as well as the accuracy of their tables. Circulate around the room as a
facilitator, guiding students who are having trouble. Collect cards and direct students back
to their seats once the groups are completed.

1
2

3 : 2 may be more
challenging.

Scaffolding:

Exercise 2 (7 minutes)

For more support, or to
provide more information on
this topic to support all
learners’ needs, refer to
Teacher Notes—More
Information on Soda and Sugar
for video and news-related
links.

A guided whole-group discussion occurs as outlined below. Students are given time to
think about and discuss the following questions independently or with their peers and
then contribute to the whole-group discussion.
Exercise 2
The amount of sugary beverages Americans consume is a leading health concern. For a given
brand of cola, a 𝟏𝟏𝟏𝟏 𝐨𝐨𝐨𝐨. serving of cola contains about 𝟒𝟒𝟒𝟒 𝐠𝐠 of sugar. Complete the ratio table,
using the given ratio to find equivalent ratios.
Cola (ounces)

𝟔𝟔

Sugar (grams)

𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐

𝟏𝟏𝟏𝟏

𝟒𝟒𝟒𝟒

𝟔𝟔𝟔𝟔

Answers may vary but are found by either multiplying or dividing both 𝟏𝟏𝟏𝟏 and 𝟒𝟒𝟒𝟒 by the same number.

Exercise 3 (7 minutes)
Exercise 3
A 𝟏𝟏 𝐋𝐋 bottle of cola contains approximately 𝟑𝟑𝟑𝟑 fluid ounces. How many grams of sugar would be in a 𝟏𝟏 𝐋𝐋 bottle of the
cola? Explain and show how to arrive at the solution.
Cola (ounces)
Sugar (grams)

𝟔𝟔

𝟐𝟐𝟐𝟐

𝟏𝟏𝟏𝟏
𝟒𝟒𝟒𝟒

𝟏𝟏𝟏𝟏

𝟔𝟔𝟔𝟔

𝟐𝟐𝟐𝟐
𝟖𝟖𝟖𝟖

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏

Students may use different approaches. Some students may decide to extend their tables but may realize that they do
MP.3 not easily arrive at 34 for the ounces of cola when finding equivalent ratios. After adequate time, have students/groups
present their predictions and methods to the class.
When eliciting students’ responses, ask probing questions as the opportunity arises (e.g., “So are you telling me that
since 34 oz. is between 30 and 36 oz., the answer will be between 100 and 120 g of sugar?” “Is it closer to 100 or 120?
MP.1
How do you know?” “Will the answer be a whole number? Why or why not?” “Can you express your answer as a mixed
number?”).
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What are some of the challenges we face when using a table for this type of problem?



34 is not a multiple of 6, and we are counting by 6's for the ounces of cola and by 20's for grams of
sugar.



Example 1 (9 minutes)

Scaffolding:
Use the following fluency
exercise to reinforce
understanding: Students can
practice skip-counting aloud for
each number line to
understand the concept of
scale.

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟒𝟒𝟒𝟒

𝟔𝟔𝟔𝟔

𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐

𝟔𝟔

𝟐𝟐𝟐𝟐

Whole group instruction continues with a teacher-led discussion (with an illustration) on
using a double number line diagram to arrive at the answer for Example 1. This problem
MP.5 requires two different number lines since we are comparing ounces and grams, which are
not the same units (1 gram is not equivalent to 1 ounce). Students record the following
illustration on the double number line reproducible.

What is the scale we are using on each number line?





6 for cola and 20 for sugar

4

𝟑𝟑𝟑𝟑

𝟑𝟑𝟑𝟑

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏

?

𝟏𝟏𝟏𝟏𝟏𝟏 sugar (grams)

2

cola (ounces)

Show on the cola number line that 34 oz. is , or , of the way between 30 and 36. The answer for grams of sugar will
4

6

2

3

be , or , of the way between 100 and 120. Since the intervals are by 20, to determine the answer, find
6

3

4

2

add it to 100. Students may choose to use instead of .
6

3

2
3

of 20 and

Elicit student volunteers to show the math process and work using each of the two fractions. Students should see that
the answers will be the same regardless of which fraction was used.

2
3

×

20
1

=

100 + 13
113

40
3

= 13

2
6

1
1
= 113
3
3

= 13

1

OR

3

4
6

×

1

=

100 + 13

1
g of sugar
3

113
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Exercise 4 (7 minutes)

A school cafeteria has a restriction on the amount of sugary drinks available to students. Drinks may not have more than
𝟐𝟐𝟐𝟐 𝐠𝐠 of sugar. Based on this restriction, what is the largest size cola (in ounces) the cafeteria can offer to students?
𝟔𝟔

?

𝟐𝟐𝟐𝟐

𝟐𝟐𝟐𝟐

𝟎𝟎

𝟎𝟎

Exercise 4

𝟑𝟑𝟑𝟑

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏 cola (ounces)

𝟒𝟒𝟒𝟒

𝟔𝟔𝟔𝟔 sugar (grams)

My estimate is between 𝟔𝟔 and 𝟏𝟏𝟏𝟏 𝐨𝐨𝐨𝐨. but closer to 𝟔𝟔 ounces. I need to find

𝟏𝟏
𝟏𝟏 𝟔𝟔 𝟔𝟔
× = = 𝟏𝟏
𝟐𝟐
𝟒𝟒 𝟏𝟏 𝟒𝟒

𝟔𝟔 + 𝟏𝟏
A 𝟕𝟕

𝟏𝟏
𝟒𝟒

of 𝟔𝟔 and add it to 𝟔𝟔.

𝟏𝟏
𝟏𝟏
= 𝟕𝟕
𝟐𝟐
𝟐𝟐

𝟏𝟏
𝐨𝐨𝐨𝐨. cola is the largest size that the school cafeteria can offer to students.
𝟐𝟐

After students have ample time to create their double number line diagram and answer the question, encourage
students to present their thought process to the class.

Exercise 5 (time permitting)
Exercise 5
Shontelle solves three math problems in four minutes.
a.

Use this information to complete the table below.
Number of Questions
Number of Minutes

Lesson 12:

𝟑𝟑
𝟒𝟒

𝟔𝟔
𝟖𝟖

𝟗𝟗

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏
𝟐𝟐𝟐𝟐

𝟏𝟏𝟏𝟏
𝟐𝟐𝟐𝟐
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Shontelle has soccer practice on Thursday evening. She has a half hour before practice to work on her math
homework and to talk to her friends. She has 𝟐𝟐𝟐𝟐 math skill-work questions for homework, and she wants to
complete them before talking with her friends. How many minutes will Shontelle have left after completing
her math homework to talk to her friends?
Use a double number line diagram to support your answer, and show all work.
Step 1:

𝟐𝟐
𝟑𝟑

× 𝟒𝟒 =

𝟖𝟖
𝟑𝟑

= 𝟐𝟐

𝟐𝟐

𝟑𝟑

𝟐𝟐
𝟐𝟐
Step 2: 𝟐𝟐𝟐𝟐 + 𝟐𝟐 = 𝟐𝟐𝟐𝟐
𝟑𝟑
𝟑𝟑
𝟐𝟐
𝟑𝟑

Step 3: 𝟑𝟑𝟑𝟑 − 𝟐𝟐𝟐𝟐 = 𝟑𝟑

𝟏𝟏
𝟑𝟑

Shontelle can talk to her friends for 𝟑𝟑
minutes.

𝟏𝟏
𝟑𝟑

Closing (5 minutes)
Have students complete the 3-2-1 Activity.


Name three different ways you can represent a group of equivalent ratios.


Ratio table, tape diagram, double number line diagrams



Share two things you learned about double number line diagrams.



Tell one thing you want to know more about from today’s lesson.

Lesson Summary
A double number line is a representation of a ratio relationship using a pair of parallel number lines. One number
line is drawn above the other so that the zeros of each number line are aligned directly with each other. Each ratio
in a ratio relationship is represented on the double number line by always plotting the first entry of the ratio on one
of the number lines and plotting the second entry on the other number line so that the second entry is aligned with
the first entry.

Exit Ticket (5 minutes)
Additional Teacher Notes
More Information on Soda and Sugar:
Video: http://www.cnn.com/2013/01/14/health/coke-obesity
Video: http://www.teachertube.com/viewVideo.php?video_id=13788
http://www.sugarstacks.com/beverages.htm
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Date____________________

Lesson 12: From Ratio Tables to Double Number Line Diagrams
Exit Ticket
Kyra is participating in a fundraiser walk-a-thon. She walks 2 miles in 30 minutes. If she continues to walk at the same
rate, determine how many minutes it will take her to walk 7 miles. Use a double number line diagram to support your
answer.
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Exit Ticket Sample Solution

Miles
Minutes
𝟑𝟑𝟑𝟑

𝟒𝟒

𝟔𝟔

𝟔𝟔𝟔𝟔

𝟗𝟗𝟗𝟗 𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏𝟏𝟏𝟏𝟏

𝟕𝟕
𝟖𝟖

𝟐𝟐

Kyra is participating in a fundraiser walk-a-thon. She walks 𝟐𝟐 miles in 𝟑𝟑𝟑𝟑 minutes. If she continues to walk at the same
rate, determine how many minutes it will take her to walk 𝟕𝟕 miles. Use a double number line diagram to support your
answer.

It will take Kyra 𝟏𝟏𝟏𝟏𝟏𝟏 minutes to walk 𝟕𝟕 miles.

Problem Set Sample Solutions
1.

While shopping, Kyla found a dress that she would like to purchase, but it costs $𝟓𝟓𝟓𝟓. 𝟐𝟐𝟐𝟐 more than she has. Kyla
charges $𝟓𝟓. 𝟓𝟓𝟓𝟓 an hour for babysitting. She wants to figure out how many hours she must babysit to earn $𝟓𝟓𝟓𝟓. 𝟐𝟐𝟐𝟐
to buy the dress. Use a double number line to support your answer.
𝟗𝟗. 𝟓𝟓 hours

2.

Frank has been driving at a constant speed for 𝟑𝟑 hours, during which time he traveled 𝟏𝟏𝟏𝟏𝟏𝟏 miles. Frank would like
to know how long it will take him to complete the remaining 𝟒𝟒𝟒𝟒𝟒𝟒 miles, assuming he maintains the same constant
speed. Help Frank determine how long the remainder of the trip will take. Include a table or diagram to support
your answer.
𝟕𝟕 hours
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28: 16

3 to 2

35: 20

3 to 8

30: 80

6 to 16

12: 32

5 to 1

45: 9

15 to 3

2 to
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3 to 4

9: 16

1 to 2

15: 20

3 to 6

30: 60

1 to 2

4: 8

2 to 1

44: 22

18: 9

1 to
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1 to 6

8: 48

9 to 4

36: 16

7 to 6

42: 36
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Double Number Line Reproducible
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Lesson 13: From Ratio Tables to Equations Using the Value
of a Ratio
Student Outcomes


Students restate a ratio in terms of its value; for example, if the ratio of length 𝐴𝐴 to length 𝐵𝐵 is 3: 5 (in the
3

5

3

same units), students state that length 𝐴𝐴 is of length 𝐵𝐵, length 𝐵𝐵 is of length 𝐴𝐴, length 𝐴𝐴 is of the total


length, and length 𝐵𝐵 is

5
8

5

of the total length.

3

8

Students use the value of the ratio to problem-solve by writing and solving equations.

Classwork
Exercise 1–3 (35 minutes)
Exercise 1
Each student is given a pre-made linking cube model consisting of one red cube and three yellow cubes to be used as a
model for the scenario below.
Exercise 1
Jorge is mixing a special shade of orange paint. He mixed 𝟏𝟏 gallon of red paint with 𝟑𝟑 gallons of yellow paint.
Based on this ratio, which of the following statements are true?


𝟑𝟑
𝟒𝟒

of a 𝟒𝟒-gallon mix would be yellow paint.

True


𝟏𝟏

Every 𝟏𝟏 gallon of yellow paint requires gallon of red paint.
𝟑𝟑

True


Every 𝟏𝟏 gallon of red paint requires 𝟑𝟑 gallons of yellow paint.
True



There is 𝟏𝟏 gallon of red paint in a 𝟒𝟒-gallon mix of orange paint.

True


Scaffolding:
Linking cubes should be
available for each learner.
They give a color-coded
manipulative model that makes
the abstract story problem
tangible. The cubes can be
combined to give a concrete
model of the chart.

There are 𝟐𝟐 gallons of yellow paint in an 𝟖𝟖-gallon mix of orange paint.

False

Use the space below to determine if each statement is true or false.
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Allow students to discuss each question with a partner or group. When the class comes back together as a whole group,
each group is responsible for explaining to the class one of the statements and whether the group feels the statement is
true or false and why. (The first four statements are true while the fifth statement is false. To be made true, the fifth
statement should read “There are 6 gallons of yellow paint in an 8 gallon mix of orange paint.”)
Exercise 2
Exercise 2
Based on the information on red and yellow paint given in Exercise 1, complete the table below.
Red Paint (𝑹𝑹)

Yellow Paint (𝒀𝒀)

𝟏𝟏

𝟑𝟑

𝟒𝟒

𝟏𝟏𝟏𝟏

𝟐𝟐

𝟔𝟔

𝟑𝟑

𝟗𝟗

𝟓𝟓

MP.7

𝟏𝟏𝟏𝟏

Students should be encouraged to combine their linking cubes with those of a partner to model the ratio given in the
second row of the table. Students should find a third partner to model the ratio given in the third row, etc.
Facilitate and lead the discussion (if necessary) to point out that we can extend the table to show total gallons.
Red Paint (𝑹𝑹)

Yellow Paint (𝒀𝒀)

Relationship

𝟏𝟏

𝟑𝟑

𝟑𝟑 = 𝟏𝟏 × 𝟑𝟑

𝟒𝟒

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏 = 𝟒𝟒 × 𝟑𝟑

𝟐𝟐
𝟑𝟑
𝟓𝟓

𝟔𝟔
𝟗𝟗

𝟏𝟏𝟏𝟏

𝟔𝟔 = 𝟐𝟐 × 𝟑𝟑
𝟗𝟗 = 𝟑𝟑 × 𝟑𝟑

𝟏𝟏𝟏𝟏 = 𝟓𝟓 × 𝟑𝟑

Use the table to identify the relationship between two quantities as an intermediate step in creating an equation that
models that relationship.
Here is a possible conversation that could be used to help students see the relationships:


What information is given in the table?




In what context would someone use this information?




This information would be useful to anyone who had a need to paint a surface and also had to mix his
own paint, such as a painting contractor who prefers to mix custom colors for high-end clients.

We need to interpret what this table means. If I use 5 gallons of red paint, how many gallons of yellow paint
would I need?




The table gives the number of gallons of red paint and the number of gallons of yellow paint.

I would need 15 gallons of yellow paint.

How is the amount of yellow paint related to the amount of red paint?


The amount of yellow paint is always 3 times as much as the amount of red paint.
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Is that true for all of the entries?




We could multiply 100 by 3.

Now we want to write this as an equation. You have told me that I can take all the values in the first column
and multiply by three to get the values in the second column. When we were given 4 gallons of red paint, we
knew we would need 3 ∙ 4 gallons of yellow paint. What if we were given 𝑅𝑅 gallons of red paint, how many
gallons of yellow paint would we need? So, 𝑌𝑌, the number of gallons of yellow paint, would equal…?




Yes

Now imagine that we want to make orange paint to cover an entire wing of our school, and we have 100
gallons of red paint. How could we figure out how many gallons of yellow paint to use?




6•1

3 times 𝑅𝑅

How would we write this equation?

To get to these steps, students might need a little guidance. Help by pointing out the variables given in the table, and
ask them to write what 𝑅𝑅 must be multiplied by to get 𝑌𝑌.




𝑌𝑌 = 3𝑅𝑅

We were trying to find out how much yellow paint we needed given the amount of red paint. Is the formula
related to the value of the ratio of the number of gallons of yellow paint to the number of gallons of red paint?


The ratio of the number of gallons of yellow paint to the number of gallons of red paint is 3: 1; the value
3

of the ratio is .



1

What if we wanted an equation to tell us how much red paint to use if we are given the amount of yellow
paint? How can we use the amount of yellow paint to determine the amount of red paint needed?




.

3

The ratio is 1: 3 or 1 to 3, and the value of the ratio is

How can I use this information to write the equation?


MP.2

1

What is the ratio of the number of gallons of red paint to the number of gallons of yellow paint?




Divide by three or multiply by

1

.

3

1

We would take the 𝑌𝑌-value and divide by 3; in other words, multiply by . So, the equation would be
3

1
𝑅𝑅 = 𝑌𝑌.
3

Some suggestions for discussion questions:


In this case, the ratio of the number of gallons of red paint to the number of
gallons of yellow paint is 1: 3. What if the ratio were changed to 1: 4? What
would this mean in the context of our paint problem?




We would use one gallon of red paint for every four gallons of yellow
paint.

Can we still use the equation we created earlier? What would the new equation
be?


Scaffolding:
The connection to the
multiplication table should be
elicited: rows 1 and 3 show the
relationship in this ratio.
Students might also find that
equivalent fractions can be
seen this way.

No. The new equation would be 𝑌𝑌 = 4 ∙ 𝑅𝑅
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How can we use the ratio to write the equation?




6•1

There will be 4 times as much yellow paint as there is red paint. The 4 tells us what to multiply the
number of gallons of red paint by to find the number of gallons of yellow paint.

What if the ratio were 1: 7? What would the new equation be?


𝑌𝑌 = 7 ∙ 𝑅𝑅

Exercise 3
Students can try the first question on their own, or discuss the question if students need further instructions with the
concept. Otherwise, students start the exercise on their own, in partners, or in small groups.


Jorge now plans to mix red paint and blue paint to create purple paint. The color of purple he has decided to
make combines red paint and blue paint in the ratio 4: 1. If Jorge can only purchase paint in one gallon
containers, construct a ratio table for all possible combinations for red and blue paint that will give Jorge no
more than 25 gallons of purple paint.



Write an equation that will let Jorge calculate the amount of red paint he will need for any given amount of
blue paint.



Write an equation that will let Jorge calculate the amount of blue paint he will need for any given amount of
red paint.



If Jorge has 24 gallons of red paint, how much blue paint will he have to use to create the desired color of
purple?



If Jorge has 24 gallons of blue paint, how much red paint will he have to use to create the desired color of
purple?

MP.5 Allow students to make a table or drawing.





Remember that we sometimes use variables to represent numbers. Let’s use 𝐵𝐵
and 𝑅𝑅 for the amounts of blue paint and red paint, respectively.
No matter how much blue paint I use, I need 4 times as much red paint. So, for
one gallon of blue paint, I need (1 × 4) 4 gallons of red paint. That is a ratio of

Scaffolding:

The connection to the
multiplication table should be
elicited: columns 1 and 4 show
the relationship in this ratio.

1

1: 4. The value of the ratio is .
4

Where do we see the ratio in the equations?


We determine the amount of red paint by multiplying the unknown amount of blue paint by 4. So, for
every 1 gallon of blue paint, we need 4 gallons of red paint. To determine the amount of blue paint, we
1

need to find of the amount of red paint.
4
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Exercise 3
a.

Jorge now plans to mix red paint and blue paint to create purple paint. The color of purple he has decided to
make combines red paint and blue paint in the ratio 𝟒𝟒: 𝟏𝟏. If Jorge can only purchase paint in one gallon
containers, construct a ratio table for all possible combinations for red and blue paint that will give Jorge no
more than 𝟐𝟐𝟐𝟐 gallons of purple paint.
Blue (𝑩𝑩)
𝟏𝟏
𝟐𝟐
𝟑𝟑
𝟒𝟒
𝟓𝟓

Red (𝑹𝑹)
𝟒𝟒
𝟖𝟖
𝟏𝟏𝟐𝟐
𝟏𝟏𝟔𝟔
𝟐𝟐𝟐𝟐

Relationship
𝟒𝟒 = 𝟏𝟏 × 𝟒𝟒
𝟖𝟖 = 𝟐𝟐 × 𝟒𝟒
𝟏𝟏𝟐𝟐 = 𝟑𝟑 × 𝟒𝟒
𝟏𝟏𝟔𝟔 = 𝟒𝟒 × 𝟒𝟒
𝟐𝟐𝟐𝟐 = 𝟓𝟓 × 𝟒𝟒

𝑹𝑹 = 𝟒𝟒𝟒𝟒
𝟏𝟏
= 𝑩𝑩 𝑹𝑹
𝟒𝟒

Write an equation that will let Jorge calculate the amount of red paint he will need for any given amount of
blue paint.
𝑹𝑹 = 𝟒𝟒𝟒𝟒
Write an equation that will let Jorge calculate the amount of blue paint he will need for any given amount of
red paint.
𝑩𝑩 =

𝟏𝟏
𝑹𝑹
𝟒𝟒

If Jorge has 𝟐𝟐𝟐𝟐 gallons of red paint, how much blue paint will he have to use to create the desired color of
purple?
Jorge will have to use 𝟔𝟔 gallons of blue paint.

If Jorge has 𝟐𝟐𝟐𝟐 gallons of blue paint, how much red paint will he have to use to create the desired color of
purple?
Jorge will have to use 𝟗𝟗𝟗𝟗 gallons of red paint.
b.

Using the same relationship of red to blue from above, create a table that models the relationship of the three
colors blue, red, and purple (total) paint. Let 𝑩𝑩 represent the number of gallons of blue paint, let 𝑹𝑹 represent
the number of gallons of red paint, and let 𝑻𝑻 represent the total number of gallons of (purple) paint. Then
write an equation that models the relationship between the blue paint and the total amount of paint, and
answer the questions.
Equation: 𝑻𝑻 = 𝟓𝟓𝟓𝟓

Blue (𝑩𝑩)

Red (𝑹𝑹)

Total Paint (𝑻𝑻)

𝟏𝟏

𝟒𝟒

𝟓𝟓

Value of the ratio of total paint to blue paint:

𝟑𝟑

𝟏𝟏𝟐𝟐

𝟏𝟏𝟓𝟓

The value of the ratio is used to determine the total paint
value by multiplying it with the blue paint value.

𝟓𝟓

𝟐𝟐𝟐𝟐

𝟐𝟐
𝟒𝟒

𝟖𝟖

𝟏𝟏𝟐𝟐

𝟏𝟏𝟔𝟔

𝟐𝟐𝟐𝟐

𝟓𝟓
𝟏𝟏

How is the value of the ratio related to the equation?

𝟐𝟐𝟓𝟓

Continue to allow students time to work on the remainder of the problems. While working with students, be sure to
remind them of the value of the ratio and how it is used to make the equation.
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Exercise 4
During a particular U.S. Air Force training exercise, the ratio of the number of men to the number of women was 𝟔𝟔: 𝟏𝟏.
Use the ratio table provided below to create at least two equations that model the relationship between the number of
men and the number of women participating in this training exercise.
Women (𝑾𝑾)

Men (𝑴𝑴)

𝟏𝟏

𝟔𝟔

𝟐𝟐

𝟏𝟏𝟏𝟏

𝟒𝟒

𝟐𝟐𝟐𝟐

𝟑𝟑

The connection to the
multiplication table should be
elicited: Columns 1 and 6 show
the relationship in this ratio.

𝑴𝑴 = 𝟔𝟔𝟔𝟔

𝟏𝟏
𝑾𝑾 = � � 𝑴𝑴
𝟔𝟔

𝟏𝟏𝟏𝟏

𝟓𝟓

Scaffolding:

Equations:

𝑴𝑴
= 𝟔𝟔
𝑾𝑾

𝟑𝟑𝟑𝟑

𝑾𝑾 𝟏𝟏
=
𝑴𝑴 𝟔𝟔

If 𝟐𝟐𝟐𝟐𝟐𝟐 women participated in the training exercise, use one of your equations to calculate the number of men who
participated.

I can substitute 𝟐𝟐𝟐𝟐𝟐𝟐 for the value of women and multiply by 𝟔𝟔, the value of the ratio, to get the number of men. There
would be 𝟏𝟏, 𝟐𝟐𝟐𝟐𝟐𝟐 men participating in the training exercise.
Exercise 5
Malia is on a road trip. During the first five minutes of Malia’s trip, she sees 𝟏𝟏𝟏𝟏 cars and 𝟔𝟔 trucks. Assuming this ratio of
cars to trucks remains constant over the duration of the trip, complete the ratio table using this comparison. Let 𝑻𝑻
represent the number of trucks she sees, and let 𝑪𝑪 represent the number of cars she sees.
Trucks (𝑻𝑻)

Cars (𝑪𝑪)

𝟏𝟏

𝟑𝟑

𝟔𝟔

𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐

𝟔𝟔𝟔𝟔

𝟑𝟑

𝟑𝟑
𝟏𝟏

What equation would model the relationship between cars and trucks?

𝟗𝟗

𝟏𝟏𝟏𝟏

What is the value of the ratio of the number of cars to the number of trucks?

𝟏𝟏
𝑪𝑪 = 𝟑𝟑𝟑𝟑 and 𝑻𝑻 = � � 𝑪𝑪
𝟑𝟑

𝟑𝟑𝟑𝟑

At the end of the trip, Malia had counted 𝟏𝟏, 𝟐𝟐𝟐𝟐𝟐𝟐 trucks. How many cars did she
see?
𝑪𝑪 = 𝟏𝟏, 𝟐𝟐𝟐𝟐𝟐𝟐 ∙ 𝟑𝟑; 𝑪𝑪 = 𝟑𝟑, 𝟕𝟕𝟕𝟕𝟕𝟕 cars

Exercise 6
Kevin is training to run a half-marathon. His training program recommends that he run for 𝟓𝟓 minutes and walk for 𝟏𝟏
minute. Let 𝑹𝑹 represent the number of minutes running, and let 𝑾𝑾 represent the number of minutes walking.
Minutes Running (𝑹𝑹)
Minutes Walking (𝑾𝑾)

𝟓𝟓
𝟏𝟏

𝟏𝟏𝟏𝟏
𝟐𝟐

𝟐𝟐𝟐𝟐
𝟒𝟒

𝟒𝟒𝟒𝟒
𝟖𝟖

𝟓𝟓𝟓𝟓
𝟏𝟏𝟏𝟏

What is the value of the ratio of the number of minutes walking to the number of minutes running?
𝟏𝟏
𝟓𝟓
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What equation could you use to calculate the minutes spent walking if you know the minutes spent running?
𝟏𝟏
𝟓𝟓

𝑾𝑾 = 𝑹𝑹; Answers will vary.

Closing (5 minutes)
MP.5

Have students explain the relationship between the ratio and the equation. Students can include examples, tables,
equations, or other representations to justify their reasoning.

Lesson Summary
The value of a ratio can be determined using a ratio table. This value can be used to write an equation that also
represents the ratio.
Example:
𝟏𝟏

𝟒𝟒

𝟑𝟑

𝟏𝟏𝟏𝟏

𝟐𝟐

𝟖𝟖

𝟒𝟒

𝟏𝟏𝟏𝟏

The multiplication table can be a valuable resource to use in seeing ratios. Different rows can be used to find
equivalent ratios.

Exit Ticket (5 minutes)
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Date____________________

Lesson 13: From Ratio Tables to Equations Using the Value of a
Ratio
Exit Ticket
A carpenter uses four nails to install each shelf. Complete the table to represent the relationship between the number
of nails (𝑁𝑁) and the number of shelves (𝑆𝑆). Write the ratio that describes the number of nails per number of shelves.
Write as many different equations as you can that describe the relationship between the two quantities.

Shelves
(𝑺𝑺)

Nails
(𝑵𝑵)

1

4

2

5
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Exit Ticket Sample Solutions
A carpenter uses four nails to install each shelf. Complete the table to represent the relationship between the number of
nails (𝑵𝑵) and the number of shelves (𝑺𝑺). Write the ratio that describes the number of nails per number of shelves. Write
as many different equations as you can that describe the relationship between the two quantities.
Shelves
(𝑺𝑺)

Nails
(𝑵𝑵)

𝟏𝟏

𝟒𝟒

� 𝑺𝑺 � = �𝟏𝟏�

𝟑𝟑

𝟏𝟏𝟐𝟐

𝑵𝑵 = 𝟒𝟒𝟒𝟒

𝟓𝟓

𝟐𝟐𝟐𝟐

𝟐𝟐

𝑵𝑵

Equations:

𝟖𝟖

𝟒𝟒

𝟒𝟒

𝟏𝟏𝟔𝟔

𝟏𝟏
𝟒𝟒

𝑺𝑺 = � � 𝑵𝑵

Problem Set Sample Solutions
A cookie recipe calls for 𝟏𝟏 cup of white sugar and 𝟑𝟑 cups of brown sugar.

Make a table showing the comparison of the amount of white sugar to the amount of brown sugar.
White Sugar ( )
𝟏𝟏
𝟐𝟐
𝟑𝟑
𝟒𝟒
𝟓𝟓
𝑾𝑾

1.

2.

Brown Sugar ( )
𝟑𝟑
𝟔𝟔
𝟗𝟗
𝟏𝟏𝟐𝟐
𝟏𝟏𝟓𝟓
𝑩𝑩

Write the value of the ratio of the amount of white sugar to the amount of brown sugar.
𝟏𝟏
𝟑𝟑

Write an equation that shows the relationship of the amount of white sugar to the amount of brown sugar.
𝟏𝟏
𝟑𝟑

𝑩𝑩 = 𝟑𝟑𝟑𝟑 or 𝑾𝑾 = 𝑩𝑩
3.

Explain how the value of the ratio can be seen in the table.
The values in the first row show the values in the ratio. The ratio of the amount of brown sugar to the amount of
𝟑𝟑

white sugar is 𝟑𝟑: 𝟏𝟏. The value of the ratio is .
4.

𝟏𝟏

Explain how the value of the ratio can be seen in the equation.
The amount of brown sugar is represented as 𝑩𝑩 in the equation. The amount of white sugar is represented as 𝑾𝑾.
The value is represented because the amount of brown sugar is three times as much as the amount of white sugar,
or 𝑩𝑩 = 𝟑𝟑𝟑𝟑.
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Using the same recipe, compare the amount of white sugar to the amount of total sugars used in the recipe.
Make a table showing the comparison of the amount of white sugar to the amount of total sugar.
White Sugar ( )
𝟏𝟏
𝟐𝟐
𝟑𝟑
𝟒𝟒
𝟓𝟓
𝑾𝑾

5.

6.

Total Sugar (𝑻𝑻)
𝟒𝟒
𝟖𝟖
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏
𝟐𝟐𝟐𝟐

Write the value of the ratio of the amount of total sugar to the amount of white sugar.
𝟒𝟒
𝟏𝟏

Write an equation that shows the relationship of total sugar to white sugar.
𝑻𝑻 = 𝟒𝟒𝟒𝟒

Lesson 13:

From Ratio Tables to Equations Using the Value of a Ratio

©2015 Great Minds. eureka-math.org

108

Lesson 14

Lesson 14

A STORY OF RATIOS

6•1

Lesson 14: From Ratio Tables, Equations, and Double
Number Line Diagrams to Plots on the Coordinate Plane
Student Outcomes



Students associate with each ratio 𝐴𝐴: 𝐵𝐵 the ordered pair (𝐴𝐴, 𝐵𝐵) and plot it in the 𝑥𝑥–𝑦𝑦 coordinate plane.

Students represent ratios in ratio tables, equations, and double number line diagrams and then represent
those ratios in the coordinate plane.

Lesson Notes
This lesson serves as a means for students to associate ratios with ordered pairs and plot the ordered pairs in the 𝑥𝑥–𝑦𝑦
coordinate plane. Students graph collected data on the coordinate plane. Collected data falls within two categories:
discrete data and continuous data. Discrete data is a set of data values with unconnected data points and often
represents data that is countable and often finite. In this lesson, students represent non-integer data on the coordinate
plane using points that are not connected with a ray. Continuous data can represent an unlimited selection of data and
include integers. The lesson starts with an example that uses data that is continuous, allowing students to connect the
data points with a ray. Students are able to navigate through the graph in order to analyze data, predict values, and find
missing values based on the ratio relationship. A student is not required to know the vocabulary of collected data, nor is
collected data part of the outcomes of the lesson. The information provided is for reference.

Classwork
Representing ratios: Using knowledge from previous lessons in this module, students work together in predetermined
groups to complete the table to satisfy the missing values, create a double number line diagram to support the values,
and develop an equation to support the values. Pose the following scenario:
Kelli is traveling by train with her soccer team from Yonkers, NY to Morgantown, WV for a tournament. The distance
between Yonkers and Morgantown is 𝟒𝟒𝟒𝟒𝟒𝟒 miles. The total trip will take 𝟖𝟖 hours. The train schedule is provided below:
Leaving Yonkers, NY

Leaving Morgantown, WV

Destination

Distance

Allentown, PA

𝟏𝟏𝟏𝟏𝟏𝟏 miles

Carlisle, PA
Berkeley
Springs, WV
Morgantown,
WV

Lesson 14:

𝟐𝟐𝟐𝟐𝟐𝟐 miles
𝟑𝟑𝟑𝟑𝟑𝟑 miles
𝟒𝟒𝟒𝟒𝟒𝟒 miles

Destination
Berkeley Springs,
WV
Carlisle, PA
Allentown, PA
Yonkers, NY

Distance
𝟏𝟏𝟏𝟏𝟏𝟏 miles
𝟐𝟐𝟐𝟐𝟐𝟐 miles
𝟑𝟑𝟑𝟑𝟑𝟑 miles
𝟒𝟒𝟒𝟒𝟒𝟒 miles
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Exercises (10 minutes)
Exercises
1.

Create a table to show the time it will take Kelli and her team to travel from Yonkers to each town listed in the
schedule assuming that the ratio of the amount of time traveled to the distance traveled is the same for each city.
Then, extend the table to include the cumulative time it will take to reach each destination on the ride home.
Hours

Miles

𝟐𝟐

𝟏𝟏𝟏𝟏𝟏𝟏

𝟔𝟔

𝟑𝟑𝟑𝟑𝟑𝟑

𝟒𝟒

𝟐𝟐𝟐𝟐𝟐𝟐

𝟖𝟖

𝟒𝟒𝟒𝟒𝟒𝟒

𝟏𝟏𝟏𝟏

𝟓𝟓𝟓𝟓𝟓𝟓

𝟏𝟏𝟏𝟏

𝟔𝟔𝟔𝟔𝟔𝟔

𝟏𝟏𝟏𝟏

𝟕𝟕𝟕𝟕𝟕𝟕

𝟏𝟏𝟏𝟏

Create a double number line diagram to show the time it will take Kelli and her team to travel from Yonkers to each
town listed in the schedule. Then, extend the double number line diagram to include the cumulative time it will
take to reach each destination on the ride home. Represent the ratio of the distance traveled on the round trip to
the amount of time taken with an equation.
Hours
𝟐𝟐

𝟒𝟒

𝟔𝟔

𝟖𝟖

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐𝟐𝟐

𝟑𝟑𝟑𝟑𝟑𝟑

𝟒𝟒𝟒𝟒𝟒𝟒

𝟓𝟓𝟓𝟓𝟓𝟓

𝟔𝟔𝟔𝟔𝟔𝟔

𝟕𝟕𝟕𝟕𝟕𝟕

𝟖𝟖𝟖𝟖𝟖𝟖

𝟎𝟎
𝟎𝟎

2.

𝟖𝟖𝟖𝟖𝟖𝟖

Miles

Using the information from the double number line diagram, how many miles would be traveled in one hour?
𝟓𝟓𝟓𝟓
How do you know?
If the train is moving at a constant speed, half of 𝟐𝟐 hours is 𝟏𝟏 hour, and half of 𝟏𝟏𝟏𝟏𝟏𝟏 miles is 𝟓𝟓𝟓𝟓 miles.
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Example 1 (25 minutes)
Example 1
Dinner service starts once the train is 𝟐𝟐𝟐𝟐𝟐𝟐 miles away from Yonkers. What is the minimum time the players will have to
wait before they can have their meal?
Time and Distance of Travel

Hours

Miles

Ordered
Pairs

𝟐𝟐

𝟏𝟏𝟏𝟏𝟏𝟏

(𝟐𝟐, 𝟏𝟏𝟏𝟏𝟏𝟏)

𝟔𝟔

𝟑𝟑𝟑𝟑𝟑𝟑

(𝟔𝟔, 𝟑𝟑𝟑𝟑𝟑𝟑)

𝟖𝟖

𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐𝟐𝟐
𝟒𝟒𝟒𝟒𝟒𝟒

(𝟒𝟒, 𝟐𝟐𝟐𝟐𝟐𝟐)
(𝟖𝟖, 𝟒𝟒𝟒𝟒𝟒𝟒)

𝟓𝟓𝟓𝟓𝟓𝟓

(𝟏𝟏𝟏𝟏, 𝟓𝟓𝟓𝟓𝟓𝟓)

𝟕𝟕𝟕𝟕𝟕𝟕

(𝟏𝟏𝟏𝟏, 𝟕𝟕𝟕𝟕𝟕𝟕)

𝟔𝟔𝟔𝟔𝟔𝟔
𝟖𝟖𝟖𝟖𝟖𝟖

Miles

𝟒𝟒

(𝟏𝟏𝟏𝟏, 𝟔𝟔𝟔𝟔𝟔𝟔)
(𝟏𝟏𝟏𝟏, 𝟖𝟖𝟖𝟖𝟖𝟖)

The minimum time is 𝟓𝟓 hours.

Hours

Discussion
Elicit prior knowledge of the coordinate plane from Grade 5, where students plotted points using ordered pairs of
numbers identified as coordinates, identified 𝑥𝑥- and 𝑦𝑦-axes, and determined how to travel along the axes based upon
the ordered pairs.

Display the completed table and coordinate plane. Should materials be available, students can use sticky dots to aid in
plotting points on large gridded chart paper.
Have students determine the following through questioning and discussion:


We use the horizontal and vertical axes to measure quantities.



In most cases, time is what is placed on the horizontal axis.



How should we label this axis?




Which quantity will we measure using the vertical axis, time or distance?




Distance

How should we label this axis?




Hours (Label.)

Miles (Label.)

Let’s create the intervals for the 𝑥𝑥-axis. The data is increasing by two each time, but there is enough room to
count by 1 for each interval.
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Create the intervals on the 𝑥𝑥-axis.


Now let’s look at the intervals for the 𝑦𝑦-axis. The data is increasing by 100, so we will use 100 as the interval
on the 𝑦𝑦-axis.

Create the intervals on the 𝑦𝑦-axis.


How can I show the relationship between hours and distance on the coordinate plane?


Travel first from the origin using the 𝑥𝑥-coordinate (the hours). Next, travel from the 𝑥𝑥-coordinate up
the 𝑦𝑦-axis the value of the 𝑦𝑦-coordinate (miles).

Guide students through the following activity to ensure students understand that an ordered pair can be graphed on a
plane. Students should also understand how far the train traveled during a given time period and how long it took for
the train to travel a given distance.
Have students locate the ordered pair (4, 600) on the coordinate plane.


What does this point represent in the context of distance and time?


The train traveled 600 miles in 4 hours.

Have students locate the ordered pair (7, 500) on the coordinate plane.


How far did the train travel in 7 hours?


The train traveled 500 miles in 7 hours.

Have students locate the ordered pair (15, 750) on the coordinate plane.


How many hours does it take the train to travel 750 miles?


The train has traveled 750 miles in 15 hours.

Elicit student responses to create and then place the ordered pairs from the table on the coordinate plane. Allow
students to individually model placement of ordered pairs on the coordinate plane, coming to the instructional area and
explaining in detail the reasoning behind their placement of the point.


What do you notice about the arrangement of the points on the coordinate plane?


They appear to be in a line.

Model how to connect the ordered pairs to the origin with a line and arrow.


What do you think having an ordered pair of (0,0) means since we drew the line to the origin?





What information do we know?




Zero hours after the trip began the train has traveled zero miles.

Using this graph, we can determine how many hours the team will have to wait before being served dinner.
Dinner is served at mile 250.

Where can we find 250 miles on our graph?

Students take time to think and share their thoughts with a partner. One pair of students comes to the instructional
area and shares their thoughts with the class.



Model how to draw a horizontal line from 100 miles on the 𝑦𝑦-axis to the line representing the relationship
between hours and miles.
If I draw a vertical line down, at what hour will I intersect the 𝑥𝑥-axis?


2 hours
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What do you notice?




6•1

It takes 2 hours to travel 100 miles.

What would happen if I drew a horizontal line from 200 miles on the 𝑦𝑦-axis to the line representing the
relationship between hours and miles and then drew a vertical line down to the 𝑥𝑥-axis?


We will intersect the 𝑥𝑥-axis at 4 hours.

Draw a horizontal line from 250 miles on the 𝑦𝑦-axis to the line representing the relationship between hours and miles.
Draw a vertical line down to the 𝑥𝑥-axis.


What do you notice?




What is the midpoint of the intervals between 4 hours and 6 hours?




5 hours

How many hours will the team have to wait to be served dinner?




We intersect the 𝑥𝑥-axis halfway between 4 hours and 6 hours.

5 hours

Check with the table and the following equation:
Miles = 50 × hours
Miles = 50 × 5
250 = 250

Closing (5 minutes)


Why would you choose to use a graph to represent a ratio?


Answers will vary but should include consideration that reading a graph can be more efficient than
creating a table to determine missing values.

Lesson Summary
A ratio table, equation, or double number line diagram can be used to create ordered pairs. These ordered pairs
can then be graphed on a coordinate plane as a representation of the ratio.
Example:
Equation: 𝒚𝒚 = 𝟑𝟑𝟑𝟑
𝒙𝒙
𝟎𝟎

𝒚𝒚

𝟏𝟏

𝟑𝟑

𝟑𝟑

𝟗𝟗

`

Ordered Pairs
(𝒙𝒙, 𝒚𝒚)
(𝟎𝟎, 𝟎𝟎)
(𝟏𝟏, 𝟑𝟑)
(𝟐𝟐, 𝟔𝟔)
(𝟑𝟑, 𝟗𝟗)

𝟎𝟎

𝟐𝟐

𝟔𝟔

Exit Ticket (5 minutes)
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Date____________________

Lesson 14: From Ratio Tables, Equations, and Double Number
Line Diagrams to Plots on the Coordinate Plane
Exit Ticket
Dominic works on the weekends and on vacations from school mowing lawns in his neighborhood. For every lawn he
mows, he charges $12. Complete the table. Then determine ordered pairs, and create a labeled graph.
Lawns

Charge
(in dollars)

Ordered Pairs

2
4
6
8
10

1.

How many lawns will Dominic need to mow in order to make $240?

2.

How much money will Dominic make if he mows 9 lawns?
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Exit Ticket Sample Solutions
Dominic works on the weekends and on vacations from school mowing lawns in his neighborhood. For every lawn he
mows, he charges $𝟏𝟏𝟏𝟏.
Complete the table. Then determine ordered pairs, and create a labeled graph.

Lawns

Charge
(in dollars)

Ordered
Pairs

𝟐𝟐

𝟐𝟐𝟐𝟐

(𝟐𝟐, 𝟐𝟐𝟐𝟐)

𝟔𝟔

𝟕𝟕𝟕𝟕

(𝟔𝟔, 𝟕𝟕𝟕𝟕)

𝟒𝟒

𝟒𝟒𝟒𝟒

𝟖𝟖

1.

(𝟒𝟒, 𝟒𝟒𝟒𝟒)

𝟗𝟗𝟗𝟗

𝟏𝟏𝟏𝟏

Dollars Charged

Charges for Lawns Cut

(𝟖𝟖, 𝟗𝟗𝟗𝟗)

𝟏𝟏𝟏𝟏𝟏𝟏

(𝟏𝟏𝟏𝟏, 𝟏𝟏𝟏𝟏𝟏𝟏)

Number of Lawns

How many lawns will Dominic need to mow in order to make $𝟐𝟐𝟐𝟐𝟐𝟐?
𝟐𝟐𝟐𝟐 lawns

2.

How much money will Dominic make if he mows 𝟗𝟗 lawns?
$𝟏𝟏𝟏𝟏𝟏𝟏

Problem Set Sample Solutions
Complete the table of values to find the following:
Find the number of cups of sugar needed if for each pie Karrie makes, she has to use 𝟑𝟑 cups of sugar.
Cups of Sugar in Pies

Pies
𝟏𝟏
𝟐𝟐
𝟑𝟑
𝟒𝟒
𝟓𝟓
𝟔𝟔

Cups of
Sugar
𝟑𝟑
𝟔𝟔
𝟗𝟗
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏

Cups of Sugar

1.

Use a graph to represent the relationship.
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Create a double number line diagram to show the relationship.

Write a story context that would be represented by the ratio 𝟏𝟏: 𝟒𝟒.

Answers will vary. Example: Kendra’s mom pays her four dollars for every load of laundry she washes and dries.

Complete a table of values for this equation and graph.

Loads of
Laundry

Amount of
Money She
Earned in
Dollars

𝟏𝟏

𝟒𝟒

𝟐𝟐

𝟖𝟖

𝟑𝟑

𝟏𝟏𝟏𝟏

𝟒𝟒

𝟏𝟏𝟏𝟏

𝟓𝟓

𝟐𝟐𝟐𝟐

Pay for Laundry
Amount of Money in Dollars

2.

Number of Loads of Laundry
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Lesson 15: A Synthesis of Representations of Equivalent
Ratio Collections
Student Outcomes



Students associate with each ratio 𝐴𝐴: 𝐵𝐵 the ordered pair (𝐴𝐴, 𝐵𝐵) and plot it in the 𝑥𝑥–𝑦𝑦 coordinate plane.

Given a ratio table, students plot the ratios in the plane and observe that they lie on a line through the origin.
Students conclude that the coordinates in the line satisfy 𝑦𝑦 = 𝑘𝑘𝑘𝑘, where 𝑘𝑘 is the value of an associated ratio.

Classwork
Exploratory Challenge
Based on their previous knowledge from earlier lessons in this module, and working in predetermined groups, students
complete Exercises 1–7 independently with ample time to share their collaboration with the entire class.
Exploratory Challenge
At the end of this morning’s news segment, the local television station highlighted area pets that need to be adopted.
The station posted a specific website on the screen for viewers to find more information on the pets shown and the
adoption process. The station producer checked the website two hours after the end of the broadcast and saw that the
website had 𝟐𝟐𝟐𝟐 views. One hour after that, the website had 𝟑𝟑𝟑𝟑 views.

Exercise 1 (3 minutes)
Exercise 1
Create a table to determine how many views the website probably had one hour after the end of the broadcast based on
how many views it had two and three hours after the end of the broadcast. Using this relationship, predict how many
views the website will have 𝟒𝟒, 𝟓𝟓, and 𝟔𝟔 hours after the end of the broadcast.
Hours

Views

𝟏𝟏

𝟏𝟏𝟏𝟏

𝟑𝟑
𝟒𝟒

𝟑𝟑𝟑𝟑

𝟓𝟓

𝟔𝟔𝟔𝟔

𝟐𝟐

𝟔𝟔
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Exercise 2 (2 minutes)
Exercise 2
What is the constant number, 𝒄𝒄, that makes these ratios equivalent?
𝟏𝟏𝟏𝟏

Using an equation, represent the relationship between the number of views, 𝒗𝒗, the website received and the number of
hours, 𝒉𝒉, after this morning's news broadcast.
𝒗𝒗 = 𝟏𝟏𝟏𝟏𝟏𝟏

Exercise 3 (2 minutes)
Exercise 3
Use the table created in Exercise 1 to identify sets of ordered pairs that can be graphed.
(𝟏𝟏, 𝟏𝟏𝟏𝟏), (𝟐𝟐, 𝟐𝟐𝟐𝟐), (𝟑𝟑, 𝟑𝟑𝟑𝟑), (𝟒𝟒, 𝟒𝟒𝟒𝟒), (𝟓𝟓, 𝟔𝟔𝟔𝟔), (𝟔𝟔, 𝟕𝟕𝟕𝟕)

Exercise 4 (5 minutes)
Exercise 4
Use the ordered pairs you created to depict the relationship between hours and number of views on a coordinate plane.
Label your axes and create a title for the graph. Do the points you plotted lie on a line?

Number of Views

Views per Hour

Number of Hours
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Exercise 5 (8 minutes)
Exercise 5
Predict how many views the website will have after twelve hours. Use at least two representations (e.g., tape diagram,
table, double number line diagram) to justify your answer.

𝟔𝟔

𝟖𝟖𝟖𝟖

𝟕𝟕

𝟖𝟖

𝟗𝟗𝟗𝟗
𝟏𝟏𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏𝟏𝟏

𝟗𝟗
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏

Views

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

Hours

𝟏𝟏

𝟐𝟐

𝟑𝟑

Views

𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏
𝟓𝟓

𝟒𝟒𝟒𝟒

𝟔𝟔𝟔𝟔

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏 × 𝟏𝟏𝟏𝟏 = 𝟏𝟏𝟏𝟏𝟏𝟏
𝟕𝟕

𝟕𝟕𝟕𝟕

𝟖𝟖

𝟓𝟓

Hours

𝟖𝟖𝟖𝟖

𝟒𝟒

𝟏𝟏𝟏𝟏

𝟔𝟔

Views
𝟏𝟏𝟏𝟏
𝟐𝟐𝟐𝟐
𝟑𝟑𝟑𝟑
𝟒𝟒𝟒𝟒
𝟔𝟔𝟔𝟔
𝟕𝟕𝟕𝟕

𝟒𝟒

Hours
𝟏𝟏
𝟐𝟐
𝟑𝟑

𝟗𝟗𝟗𝟗

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟗𝟗

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏𝟏𝟏𝟏𝟏

Exercise 6 (10 minutes)
Exercise 6
Also on the news broadcast, a chef from a local Italian restaurant demonstrated how he makes fresh pasta daily for his
restaurant. The recipe for his pasta is below:
𝟑𝟑 eggs, beaten
𝟏𝟏 teaspoon salt
𝟐𝟐 cups all-purpose flour
𝟐𝟐 tablespoons water
𝟐𝟐 tablespoons vegetable oil

Determine the ratio of the number of tablespoons of water to the number of eggs.
𝟐𝟐: 𝟑𝟑

Provided the information in the table below, complete the table to determine ordered pairs. Use the ordered pairs to
graph the relationship of the number of tablespoons of water to the number of eggs.
Number of
Eggs

𝟐𝟐

𝟑𝟑
𝟔𝟔

(𝟐𝟐, 𝟑𝟑)

𝟔𝟔

𝟗𝟗

(𝟔𝟔, 𝟗𝟗)

𝟒𝟒
𝟖𝟖

𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏

(𝟒𝟒, 𝟔𝟔)
(𝟖𝟖, 𝟏𝟏𝟏𝟏)

(𝟏𝟏𝟏𝟏, 𝟏𝟏𝟏𝟏)
(𝟏𝟏𝟏𝟏, 𝟏𝟏𝟏𝟏)

Number of Eggs

Pasta Recipe
Tablespoons
of Water

Tablespoons of Water
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What would you have to do to the graph in order to find how many eggs would be needed if the recipe was larger and
called for 𝟏𝟏𝟏𝟏 tablespoons of water?
Extend the graph.

Demonstrate on your graph.
How many eggs would be needed if the recipe called for 𝟏𝟏𝟏𝟏 tablespoons of water?
𝟐𝟐𝟐𝟐

Exercise 7 (5 minutes)
Exercise 7
Determine how many tablespoons of water will be needed if the chef is making a large batch of pasta and the recipe
increases to 𝟑𝟑𝟑𝟑 eggs. Support your reasoning using at least one diagram you find applies best to the situation, and
explain why that tool is the best to use.
Answers may vary but should include reasoning for each tool. For example, extending the table/double number line
diagram because values were already given to find the pattern or using a tape diagram to determine the equivalent
ratios.
Tablespoons
of Water

Number of
Eggs

𝟐𝟐

𝟑𝟑

𝟔𝟔

𝟗𝟗

𝟒𝟒

𝟔𝟔

𝟖𝟖
𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

Water

𝟏𝟏𝟏𝟏

Eggs

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟑𝟑 × 𝟏𝟏𝟏𝟏 = 𝟑𝟑𝟑𝟑

𝟐𝟐𝟐𝟐

𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐

𝟏𝟏𝟏𝟏

𝟑𝟑𝟑𝟑

𝟐𝟐𝟐𝟐

𝟐𝟐𝟐𝟐

𝟑𝟑𝟑𝟑

𝟐𝟐𝟐𝟐

𝟐𝟐 × 𝟏𝟏𝟏𝟏 = 𝟐𝟐𝟐𝟐

𝟑𝟑𝟑𝟑

Eggs

𝟑𝟑
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𝟖𝟖

𝟐𝟐

𝟔𝟔

Water

𝟔𝟔

𝟑𝟑𝟑𝟑
𝟒𝟒

𝟐𝟐𝟐𝟐

𝟗𝟗

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏

𝟏𝟏𝟏𝟏
𝟐𝟐𝟐𝟐

𝟏𝟏𝟏𝟏
𝟐𝟐𝟐𝟐

𝟏𝟏𝟏𝟏
𝟐𝟐𝟐𝟐

𝟐𝟐𝟐𝟐
𝟑𝟑𝟑𝟑

𝟐𝟐𝟐𝟐

𝟐𝟐𝟐𝟐

𝟑𝟑𝟑𝟑

𝟑𝟑𝟑𝟑

A Synthesis of Representations of Equivalent Ratio Collections

©2015 Great Minds. eureka-math.org

120

Lesson 15

A STORY OF RATIOS

6•1

Closing (5 minutes)
Finish any leftover student discussion and presentation.


Describe the advantages and disadvantages of using each of the representations of equivalent ratios: table,
double number line diagram, equation, and graph.


Answers will vary but should include the following: tables allow for organization and prediction of
unknown values; double number line diagrams help make visible that there are many, even infinitely
many, pairs of numbers in the same ratio; an equation is an efficient way to understand the
relationship between the first value and the second value and allows us to simply multiply or divide to
find any equivalent ratio; a graph is a visual way to immediately see the relationship between two
values.

Lesson Summary
There are several ways to represent the same collection of equivalent ratios. These include ratio tables, tape
diagrams, double number line diagrams, equations, and graphs on coordinate planes.

Exit Ticket (5 minutes)
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Lesson 15: A Synthesis of Representations of Equivalent Ratio
Collections
Exit Ticket
Jen and Nikki are making bracelets to sell at the local market. They determined that each bracelet would have eight
beads and two charms.
Complete the table below to show the ratio of the number of charms to the number of beads.
Charms
Beads

2
8

4

6

8

10

Create ordered pairs from the table, and plot the pairs on the graph below. Label the axes of the graph, and provide a
title.
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Exit Ticket Sample Solutions
Jen and Nikki are making bracelets to sell at the local market. They determined that each bracelet would have eight
beads and two charms.
Complete the table below to show the ratio of the number of charms to the number of beads.
Charms

𝟐𝟐

Beads

𝟖𝟖

𝟒𝟒

𝟔𝟔

𝟖𝟖

𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐

𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏
𝟒𝟒𝟒𝟒

Create ordered pairs from the table, and plot the pairs on the graph below. Label the axes of the graph, and provide a
title.
Number of Charms to Number of Beads
(𝟐𝟐, 𝟖𝟖)

(𝟔𝟔, 𝟐𝟐𝟐𝟐)
(𝟖𝟖, 𝟑𝟑𝟑𝟑)

(𝟏𝟏𝟏𝟏, 𝟒𝟒𝟒𝟒)

Number of Beads

(𝟒𝟒, 𝟏𝟏𝟏𝟏)

Number of Charms

Problem Set Sample Solutions
1.

The producer of the news station posted an article about the high school’s football championship ceremony on a
new website. The website had 𝟓𝟓𝟓𝟓𝟓𝟓 views after four hours. Create a table to show how many views the website
would have had after the first, second, and third hours after posting, if the website receives views at the same rate.
How many views would the website receive after 𝟓𝟓 hours?
Hours

Views

𝟏𝟏

𝟏𝟏𝟏𝟏𝟏𝟏

𝟑𝟑

𝟑𝟑𝟑𝟑𝟑𝟑

𝟐𝟐
𝟒𝟒

𝟓𝟓
2.

𝟐𝟐𝟐𝟐𝟐𝟐
𝟓𝟓𝟓𝟓𝟓𝟓
𝟔𝟔𝟔𝟔𝟔𝟔

Write an equation that represents the relationship from Problem 1. Do you see any connections between the
equations you wrote and the ratio of the number of views to the number of hours?
𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 = 𝒗𝒗
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Use the table in Problem 1 to make a list of ordered pairs that you could plot on a coordinate plane.
(𝟏𝟏, 𝟏𝟏𝟏𝟏𝟏𝟏), (𝟐𝟐, 𝟐𝟐𝟐𝟐𝟐𝟐), (𝟑𝟑, 𝟑𝟑𝟑𝟑𝟑𝟑), (𝟒𝟒, 𝟓𝟓𝟓𝟓𝟓𝟓), (𝟓𝟓, 𝟔𝟔𝟔𝟔𝟔𝟔)

4.

Graph the ordered pairs on a coordinate plane. Label your axes and create a title for the graph.

Number of Views

Website Hours and Views

Number of Hours

5.

Use multiple tools to predict how many views the website would have after 𝟏𝟏𝟏𝟏 hours.

Answers may vary but could include all representations from the module. The correct answer is 𝟏𝟏, 𝟓𝟓𝟓𝟓𝟓𝟓 views.
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Graph Reproducible
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