
Lesson 2: Points on the Number Line
Goals

Comprehend that two numbers are called “opposites” when they are the same distance from
zero, but on different sides of the number line.

Interpret a point on the number line that represents a positive or negative rational number.

Plot a point on a number line to represent a positive or negative rational number.

Learning Targets
I can determine or approximate the value of any point on a number line.

I can represent negative numbers on a number line.

I understand what it means for numbers to be opposites.

Lesson Narrative
In this second lesson on signed numbers, students learn about opposites. First they revisit the
context of temperature, represented on a vertical number line, extending previous work with
interpreting equally spaced divisions to the negative part of the number line. The purpose of this
activity is to reestablish the interpretation of distance on the number line in the context of negative
numbers. They then create folded number lines to reason about opposites, which are numbers that
are on opposite sides of 0 but the same distance from zero. Students will have more practice
placing rational numbers of all kinds on the number line in future lessons. In this lesson, it is more
important to focus on the concept of opposites than plotting different kinds of rational numbers.

Alignments

Building On

3.NF.A: Develop understanding of fractions as numbers.

4.NF.C: Understand decimal notation for fractions, and compare decimal fractions.

Addressing

6.NS.C.6: Understand a rational number as a point on the number line. Extend number line
diagrams and coordinate axes familiar from previous grades to represent points on the line
and in the plane with negative number coordinates.

6.NS.C.6.a: Recognize opposite signs of numbers as indicating locations on opposite sides of 0
on the number line; recognize that the opposite of the opposite of a number is the number
itself, e.g., , and that 0 is its own opposite.

6.NS.C.6.c: Find and position integers and other rational numbers on a horizontal or vertical
number line diagram; find and position pairs of integers and other rational numbers on a
coordinate plane.
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Building Towards

6.NS.C.6.c: Find and position integers and other rational numbers on a horizontal or vertical
number line diagram; find and position pairs of integers and other rational numbers on a
coordinate plane.

Instructional Routines

MLR1: Stronger and Clearer Each Time

MLR8: Discussion Supports

Required Materials

Rulers marked with centimeters Tracing paper
Bundles of "patty paper" are available
commercially for a very low cost. These are small
sheets (about 5" by 5") of transparent paper.

Required Preparation

Each student needs access to a ruler marked with centimeters and at least 1 sheet of tracing paper.
If the tracing paper is less than 20 cm wide, then students will need to construct their number lines
in the “Folded Number Lines” activity to go from -7 to 7, or otherwise construct their number line on
the diagonal of the tracing paper.

Student Learning Goals

Let’s plot positive and negative numbers on the number line.

2.1 A Point on the Number Line
Warm Up: 5 minutes
The purpose of this activity is to prime students for locating negative fractions on a number line.
Students discern the value of a number by analyzing its position relative to landmarks on the
number line. In this case, students estimate that the point is halfway between 2 and 3 and use their
understanding about fractions and decimals to identify numbers equal or close to 2.5. In later
activities, students do the same process when describing negative rational numbers, except with
those numbers increasing in magnitude going from right to left.

Notice students who argue that 2.49 is correct or incorrect.

Building On

3.NF.A

4.NF.C

Launch

Arrange students in groups of 2. Give students 2 minutes of quiet think time and then 2 minutes for
partner discussion.
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Student Task Statement

Which of the following numbers could be ?

2.5 2.49

Student Response

All but could be . The 2.5 could be because the point looks to be halfway between 2 and 3.

But 2.49 could also be because it is hard to tell by looking whether the point is exactly
halfway between 2 and 3 or only close to it. The point could also be , since it is equivalent to 2.5.

Activity Synthesis

The goal of this discussion is for students to understand that they can use landmarks on the
number line (in this case, 2 and 3) and their knowledge of fractions to identify equivalent
expressions of a number on the number line. Ask students:

“Were there any responses you could tell right away were not correct? How?” (Sample
response: is less than 1, but is between 2 and 3.)

“Were there any responses you had to think harder about? How did you decide those ones?”
(Sample response: seemed too large at first because the numbers are bigger, but after

thinking, I saw it is equivalent to , which I already knew to be correct.)

If time allows, select students to share their thinking about whether 2.49 could represent .

2.2 What’s the Temperature?
10 minutes
The purpose of this task is to use the previously introduced context of temperature to
build understanding of the negative side of the number line, both by reading values and assigning
values to equally spaced divisions. Non-integer negative numbers are also used. Students reason
abstractly and quantitatively as they interpret positive and negative numbers in context (MP2).

Notice the arguments students make to decide whether Elena or Jada are correct in question 2.
Some students may defend Elena because they see the liquid is above -2 and conclude that the
temperature is -2.5 degrees. Other students will defend Jada by noting the temperature is halfway
between -1 and -2 degrees, concluding that it must be -1.5 degrees.

Addressing

6.NS.C.6
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Instructional Routines

MLR8: Discussion Supports

Launch

Allow students 5–6 minutes quiet work time followed by whole-class discussion.

Access for Students with Disabilities

Representation: Internalize Comprehension. Begin the activity with concrete or familiar contexts.
Revisit a display that represents temperature on a number line from the previous lesson.
Supports accessibility for: Conceptual processing; Memory

Anticipated Misconceptions

Some students may have difficulty identifying the non-integer temperatures on the thermometers.
This difficulty arises when students are unable to identify the scale on a number line. This may be
significantly more challenging on the negative side of the number line as students are accustomed
to the numbers increasing in magnitude on the positive side as you go up. This issue is addressed in
task item number 2. It may be helpful to draw attention to the tick mark between 1 and 2 and its
label. This previews the idea of opposites addressed in the next activity.

Student Task Statement

1. Here are five thermometers. The first four thermometers show temperatures in Celsius.
Write the temperatures in the blanks.

•



The last thermometer is missing some numbers. Write them in the boxes.

2. Elena says that the thermometer shown here reads
because the line of the liquid is above . Jada says that
it is . Do you agree with either one of them? Explain
your reasoning.

3. One morning, the temperature in Phoenix, Arizona, was and the temperature in
Portland, Maine, was cooler. What was the temperature in Portland?



Student Response

1. a. .

b. .

c. .

d. .

e. Missing numbers from low to high: -15, -10, 0, 5, 15, 20.

2. Jada is correct. Sample response: The temperature should read because the line of the
liquid is 1.5 units below zero on the thermometer. Just as is 1.5 units above zero on the
thermometer.

3. The temperature in Portland is .

Activity Synthesis

The purpose of the discussion is to use temperature to explore the concept of negative numbers
and introduce the vocabulary of rational numbers. Select students to share their reasoning as to
whether they agreed with Jada or Elena in question 2. If not mentioned by students, connect this
question to the warm-up by pointing out that the temperature is halfway between -1 and -2 on the
number line, and so it must be -1.5 degrees.

Tell students that rational numbers are like fractions except they can also be negative. So rational
numbers are all fractions and their opposites. The term “RATIOnal number” comes from the fact
that ratios and fractions are closely related ideas. Display some examples of rational numbers
like 4, -3.8, , and for all to see. Ask students whether they agree 4 and 3.8 are fractions. Tell

them these might not look like fractions, but they actually are fractions because they can be written
as and . All rational numbers can be plotted as points on the number line and can be positive,

zero, or negative just like temperature.

Access for English Language Learners

Speaking: MLR8 Discussion Supports. To support all students to participate in the end of class
discussion, provide a sentence frame such as “I agree with _________ because I notice _________ ”
as students construct an argument to support Elena or Jada’s reasoning. Have students share
their response with a partner before a whole-class discussion. Encourage students to explain
how they are reading the thermometer.
Design Principle(s): Optimize output (for explanation)

2.3 Folded Number Lines
20 minutes



The purpose of this task is both to build an understanding of the symmetry across zero on the
number line and to start introducing the notion that we can compare the distance from zero, or the
absolute value, of numbers (MP7). Though this activity does not explicitly introduce the vocabulary
of absolute value, it seeds the idea that a positive and a negative number can each have the same
absolute value.

This is also the first time students work with negative numbers on a horizontal number line. If
students have difficulty, remind them of the previous activities where they worked on a vertical
number line. It might be helpful to have a vertical number line to display in order to compare and
connect.

Addressing

6.NS.C.6.a

Building Towards

6.NS.C.6.c

Instructional Routines

MLR1: Stronger and Clearer Each Time

Launch

Provide access to tracing paper and rulers marked by centimeters. If the tracing paper is less than
20 cm wide, instruct students to make their number lines from -7 to 7 instead of -10 to 10 or
instruct them to make their number line on the diagonal of the tracing paper. Allow 10 minutes for
students to construct their folded number line and answer question 2. Check student work on
question 2 and allow 5 more minutes for all to complete question 3, followed by whole-class
discussion.

Access for Students with Disabilities

Representation: Internalize Comprehension. Activate or supply background knowledge. Some students
may benefit from access to partially completed or blank number lines. Consider preparing
blank number lines with just the tick marks to get students started.
Supports accessibility for: Visual-spatial processing; Fine-motor skills

Anticipated Misconceptions

Some students may have difficulty creating a number line. This includes creating equal interval tick
marks. Also, students may label the space between the tick marks rather than the tick marks. Have
students compare their number line to a peer’s or the previous activities in which a number line
was used.

Student Task Statement

Your teacher will give you a sheet of tracing paper on which to draw a number line.
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1. Follow the steps to make your own number line.

Use a straightedge or a ruler to draw a horizontal line. Mark the middle point of
the line and label it 0.

To the right of 0, draw tick marks that are 1 centimeter apart. Label the tick marks
1, 2, 3. . . 10. This represents the positive side of your number line.

Fold your paper so that a vertical crease goes through 0 and the two sides of the
number line match up perfectly.

Use the fold to help you trace the tick marks that you already drew onto the
opposite side of the number line. Unfold and label the tick marks -1, -2, -3. . . -10.
This represents the negative side of your number line.

2. Use your number line to answer these questions:

a. Which number is the same distance away from zero as is the number 4?

b. Which number is the same distance away from zero as is the number -7?

c. Two numbers that are the same distance from zero on the number line are called
opposites. Find another pair of opposites on the number line.

d. Determine how far away the number 5 is from 0. Then, choose a positive number
and a negative number that is each farther away from zero than is the number 5.

e. Determine how far away the number -2 is from 0. Then, choose a positive number
and a negative number that is each farther away from zero than is the number -2.

Pause here so your teacher can review your work.

3. Here is a number line with some points labeled with letters. Determine the location of
points , , and .

If you get stuck, trace the number line and points onto a sheet of tracing paper, fold it
so that a vertical crease goes through 0, and use the folded number line to help you find
the unknown values.

Student Response

1. No answers required.

2. a. -4

◦

◦

◦

◦



b. 7

c. Answers vary. Sample response: 6 and -6.

d. Answers vary. Sample response: 7 and -8

e. Answers vary. Sample response: 3 and -5

3. Point is located at -2; is at -4.5; and is at -7.5.

Are You Ready for More?

At noon, the temperatures in Portland, Maine, and Phoenix, Arizona, had opposite
values. The temperature in Portland was lower than in Phoenix. What was the
temperature in each city? Explain your reasoning.

Student Response

The temperature in Portland was . The temperature in Phoenix was .

Activity Synthesis

With the new language of opposites, return to the definition of a rational number. We can now
think of a rational number as a fraction or the opposite of a fraction. So 6, -6, , , 5.8, and -5.8 are

all examples of rational numbers. In future grades, students will encounter numbers that are not
rational.

The main goal of the discussion is to check that students understand what it means for numbers to
be opposites, and to take that a step further in thinking about opposites of opposites. During
discussion, it may be useful to provide these sentence frames:

“The opposite of __ is __.”

“The opposite of the opposite of __ is __.”

Ask students to identify and name a point on their folded number line and find the opposite of that
number. Challenge students to find fractions like and their opposites on the number line. Then

ask them to find the opposite of the opposite. Do this for positive and negative numbers, including
numbers written as fractions and decimals. Connect those sentence frames to equations. For
example, the opposite of -4 is 4, so . Point out that the opposite of the opposite of a number
is always the number itself. We can write, for example, to express that the opposite of

the opposite of is itself and verify this fact using the number line.

•
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Access for English Language Learners

Writing, Speaking, Listening: MLR1 Stronger and Clearer Each Time. To help students bridge the
everyday meaning versus mathematical meaning of the word “opposite,” ask students to write
a response to the question “How do you know if two numbers are opposites?” Use successive
pair shares to give students a structured opportunity to revise and refine their response.
Provide prompts for feedback that will help students strengthen their ideas and clarify their
language (e.g. “Can you explain how . . .,” “You should expand on . . .”).
Design Principle(s): Support sense-making; Optimize output (for explanation)

Lesson Synthesis
To help students solidify plotting rational numbers in the correct order on both sides of zero and
that opposites are the same distance from zero, have them use their folded number lines or draw a
new number line to plot some or all of the numbers below:

Two opposite numbers are 4 units away from each other. What are the numbers? (-2 and 2)

Two opposite numbers are 7 units away from each other. What are the numbers?(-3.5 and 3.5)

Two opposite numbers are 10.8 units away from each other. What are the numbers? (-5.4 and
5.4)

Think about two numbers that are opposites and 106 units away from each other. Describe
what they would look like on a large number line. What are the numbers? (Since they are
opposites, they are the same distance from 0. So each would be half of 106 units away from 0,
which makes the numbers -53 and 53.)

Students should have each successive positive number to the right of the one before it, while the
negative numbers move to the left of the one before.

Tell students that they have spent most of their mathematical careers studying positive numbers
called fractions. Now that we can find their opposites, we are studying rational numbers, which are
fractions and their opposites. The “ratio” in “rational number” comes from the fact that ratios and
fractions are closely related.

2.4 Positive, Negative, and Opposite
Cool Down: 5 minutes
For upcoming work in this unit, students must be able to correctly place positive and negative
rational numbers on a number line and compare positive and negative rational numbers. If any
students do poorly on this cool-down, they will have plenty of practice with placing positive and
negative numbers on a number line in the next several lessons, but they may need more support in
doing so.
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Addressing

6.NS.C.6.a

6.NS.C.6.c

Student Task Statement

1. Put these numbers in order, from least to greatest. If you get stuck, consider using the
number line.

3.5 -1 4.8 -1.5 -0.5 -4.2 0.5 -2.1 -3.5

2. Write two numbers that are opposites and each more than 6 units away from 0.

Student Response

1. -4.2, -3.5, -2.1, -1.5, -1, -0.5, 0.5, 3.5, 4.8

2. Answers vary. Sample response: -6.5 and 6.5.

Student Lesson Summary
Here is a number line labeled with positive and negative numbers. The number 4 is positive,
so its location is 4 units to the right of 0 on the number line. The number -1.1 is negative, so
its location is 1.1 units to the left of 0 on the number line.

We say that the opposite of 8.3 is -8.3, and that the opposite of is . Any pair of numbers

that are equally far from 0 are called opposites.

Points and are opposites because they are both 2.5 units away from 0, even though is
to the left of 0 and is to the right of 0.

A positive number has a negative number for its opposite. A negative number has a positive
number for its opposite. The opposite of 0 is itself.

•
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You have worked with positive numbers for many years. All of the positive numbers you have
seen—whole and non-whole numbers—can be thought of as fractions and can be located on
a the number line.

To locate a non-whole number on a number line, we can divide the distance between two
whole numbers into fractional parts and then count the number of parts. For example, 2.7
can be written as . The segment between 2 and 3 can be partitioned into 10 equal parts

or 10 tenths. From 2, we can count 7 of the tenths to locate 2.7 on the number line.

All of the fractions and their opposites are what we call rational numbers. For example, 4,
-1.1, 8.3, -8.3, , and are all rational numbers.

Glossary
opposite

rational number

Lesson 2 Practice Problems
Problem 1

Statement
For each number, name its opposite.

a. -5

b. 28

c. -10.4

a. 0.875

b. 0

c. -8,003

Solution
a. 5

b. -28

c. 10.4

d. -0.875

e. 0

f. 8,003

•
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Problem 2
Statement
Plot the numbers -1.5, , , and on the number line. Label each point with its numeric

value.

Solution

Problem 3
Statement
Plot these points on a number line.

-1.5

the opposite of -2

the opposite of 0.5

-2

Solution

Problem 4
Statement

a. Represent each of these temperatures in degrees Fahrenheit with a positive or negative
number.

5 degrees above zero

3 degrees below zero

6 degrees above zero

◦
◦

◦
◦

▪
▪
▪



degrees below zero

b. Order the temperatures above from the coldest to the warmest.

Solution
a. 5, -3 , 6,

b. -3, , 5, 6

(From Unit 7, Lesson 1.)

Problem 5
Statement
Solve each equation.

a.

b.

c.

d.

e.

Solution
a. (or equivalent)

b. (or equivalent)

c. (or equivalent)

d.

e. (or equivalent)

(From Unit 6, Lesson 5.)

Problem 6
Statement
Write the solution to each equation as a fraction and as a decimal.

a.

▪



b.

c.

Solution
a. or

b. or

c. or or

(From Unit 6, Lesson 5.)

Problem 7
Statement
There are 15.24 centimeters in 6 inches.

a. How many centimeters are in 1 foot?

b. How many centimeters are in 1 yard?

Solution
a. 30.48 centimeters

b. 91.44 centimeters

(From Unit 3, Lesson 4.)
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