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Unit 5
In grade 6, students learned that the rational numbers comprise positive and negative fractions.
They plotted rational numbers on the number line and plotted pairs of rational numbers in the
coordinate plane. In this unit, students extend the operations of addition, subtraction,
multiplication, and division from fractions to all rational numbers, written as decimals or in the form

.

The unit begins by revisiting ideas familiar from grade 6: how signed numbers are used to represent
quantities such as measurements of temperature and elevation, opposites (pairs of numbers on the
number line that are the same distance from zero), and absolute value.

In the second section of the unit, students extend addition and subtraction from fractions to all
rational numbers. They begin by considering how changes in temperature and elevation can be
represented—first with tables and number line diagrams, then with addition and subtraction
expressions and equations. Initially, physical contexts provide meanings for sums and differences
that include negative numbers. Students work with numerical addition and subtraction expressions
and equations, becoming more fluent in computing sums and differences of signed numbers. Using
the meanings that they have developed for addition and subtraction of signed numbers, they write
equivalent numerical addition and subtraction expressions, e.g., and ; and they write
different equations that express the same relationship.

The third section of the unit focuses on multiplication and division. It begins with problems about
position, direction, constant speed, and constant velocity in which students represent quantities
with number line diagrams and tables of numerical expressions with signed numbers. This allows
products of signed numbers to be interpreted in terms of position and direction, using the
understanding that numbers that are additive inverses are located at the same distance but
opposite sides of the starting point. These examples illustrate how multiplication of how
multiplication of fractions extends to rational numbers. The third lesson of this section focuses on
computing products of signed numbers and is optional. In the fourth lesson, students use the
relationship between multiplication and division to understand how division extends to rational
numbers. In the process of solving problems set in contexts (MP4), they write and solve
multiplication and division equations.

In the fourth section of the unit, students work with expressions that use the four operations on
rational numbers, making use of structure (MP7), e.g., to see without calculating that the product of
two factors is positive because the values of the factors are both negative. They extend their use of
the “next to” notation (which they used in expressions such as and in grade 6) to include
negative numbers and products of numbers, e.g., writing and rather than
and . They extend their use of the fraction bar to include variables as well as numbers,
writing as well as . They solve problems that involve interpreting negative numbers in
context, for instance, when a negative number represents a rate at which water is flowing (MP2).

Unit 5
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In this unit, students are introduced to signed numbers and plot points in all four quadrants of the
coordinate plane for the first time. They work with simple inequalities in one variable and learn to
understand and use “common factor,” “greatest common factor,” “common multiple,” and “least
common multiple.”

The first section of the unit introduces signed numbers. Students begin by considering examples of
positive and negative temperatures, plotting each temperature on a vertical number line on which 0
is the only label. Next, they consider examples of positive and negative numbers used to denote
height relative to sea level. In the second lesson, they plot positive and negative numbers on
horizontal number lines, including “opposites”—pairs of numbers that are the same distance from
zero. They use “less than,” “greater than,” and the corresponding symbols to describe the
relationship of two signed numbers, noticing correspondences between the relative positions of
two numbers on the number line and statements that use these symbols, e.g., means
that 0.8 is to the right of -1.3 on the number line. Students learn that the sign of a number indicates
whether the number is positive or negative, and that zero has no sign. They learn that the absolute
value of a number is its distance from zero, how to use absolute value notation, and that opposites
have the same absolute value because they have the same distance from zero.

Previously, when students worked only with non-negative numbers, magnitude and order were
indistinguishable: if one number was greater than another, then on the number line it was always
to the right of the other number and always farther from zero. In comparing two signed numbers,
students distinguish between magnitude (the absolute value of a number) and order (relative
position on the number line), distinguishing between “greater than” and “greater absolute value,”
and “less than” and “smaller absolute value.”

Students examine opposites of numbers, noticing that the opposite of a negative number is
positive.

The second section of the unit concerns inequalities. Students graph simple inequalities in one
variable on the number line, using a circle or disk to indicate when a given point is, respectively,
excluded or included. In these materials, inequality symbols in grade 6 are limited to < and > rather
than and However, in this unit students encounter situations when they need to represent
statements such as or

Students represent situations that involve inequalities, symbolically and with the number line,
understanding that there may be infinitely many solutions for an inequality. They interpret and
graph solutions in contexts (MP2), understanding that some results do not make sense in some
contexts, and thus the graph of a solution might be different from the graph of the related symbolic
inequality. For example, the graph describing the situation “A fishing boat can hold fewer than 9
people” omits values other than the whole numbers from 0 to 8, but the graph of includes all
numbers less than 8. Students encounter situations that require more than one inequality
statement to describe, e.g., “It rained for more than 10 minutes but less than 30 minutes” (

Unit 7 3
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In the fifth section of the unit, students begin working with linear equations in one variable that
have rational number coefcients. The focus of this section is representing situations with
equations (MP4) and what it means for a number to be a solution for an equation, rather than
methods for solving equations. Such methods are the focus of a later unit.

The last section of the unit is a lesson in which students use rational numbers in the context of
stock�market situations, finding values of quantities such as the value of a portfolio or changes due
to interest and depreciation (MP4).

Note. In these materials, an expression is built from numbers, variables, operation symbols ( , , ,
), parentheses, and exponents. (#xponents—in particular, negative exponents—are not a focus of

this unit. Students work with integer exponents in grade � and non�integer exponents in high
school.) �n equation is a statement that two expressions are equal, thus always has an equal sign.
Signed numbers include all rational numbers, written as decimals or in the form .

Progression of Disciplinary Language

In this unit, teachers can anticipate students using language for mathematical purposes such as
interpreting, representing, and generalizing. Throughout the unit, students will benefit from
routines designed to grow robust disciplinary language, both for their own sense�making and for
building shared understanding with peers. Teachers can formatively assess how students are using
language in these ways, particularly when students are using language to:

Interpret

situations involving signed numbers (throughout Unit)

tables with signed numbers (*esson �)

bank statements with signed numbers (*esson 4)

Represent

addition of signed numbers on a number line (*esson 2)

situations involving signed numbers (*essons � and ��)

changes in elevation (*esson 6)

position, speed, and direction (*esson �)

Generalize

about subtracting and adding signed numbers (*esson �)

about differences and magnitude (*esson 6)

about multiplying negative numbers (*esson �)

about additive and multiplicative inverses (*esson ��)

In addition, students are expected to Eustify reasoning about distances on a number line and about
negative numbers, account balances, and debt. Students are also expected to explain how to

•
•
•

•
•
•
•

•
•
•
•
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determine changes in temperature, how to find information using inverses, and how to model
situations involving signed numbers.

The table shows lessons where new terminology is first introduced, including when students are
expected to understand the word or phrase receptively and when students are expected to
produce the word or phrase in their own speaking or writing. Terms from the glossary appear
bolded. Teachers should continue to support students_ use of a new term in the lessons that follow
where it was first introduced.

Unit 5
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Learning Targets
Rational Number Arithmetic
Lesson 1: Interpreting Negative Numbers

I can compare rational numbers.

I can use rational numbers to describe temperature and elevation.

Lesson 2: Changing Temperatures

I can use a number line to add positive and negative numbers.

Lesson 3: Changing Elevation

I understand how to add positive and negative numbers in general.

Lesson 4: Money and Debts

I understand what positive and negative numbers mean in a situation involving
money.

Lesson 5: Representing Subtraction

I can explain the relationship between addition and subtraction of rational numbers.

I can use a number line to subtract positive and negative numbers.

Lesson 6: Subtracting Rational Numbers

I can find the difference between two rational numbers.

I understand how to subtract positive and negative numbers in general.

Lesson 7: Adding and Subtracting to Solve Problems

I can solve problems that involve adding and subtracting rational numbers.

Lesson 8: Position, Speed, and Direction

I can multiply a positive number with a negative number.

I can use rational numbers to represent speed and direction.

•
•

•

•

•

•
•

•
•

•

•
•

Grade 7 Unit 5
Rational Number Arithmetic
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Lesson 
: Multiplying Rational Numbers

I can explain what it means when time is represented with a negative number in a
situation about speed and direction.

I can multiply two negative numbers.

Lesson 1�: Multiply�

I can solve problems that involve multiplying rational numbers.

Lesson 11: Dividing Rational Numbers

I can divide rational numbers.

Lesson 12: Negative Rates

I can solve problems that involve multiplying and dividing rational numbers.

I can solve problems that involve negative rates.

Lesson 13: E/pressions .ith Rational Numbers

I can add� subtract� multiply� and divide rational numbers.

I can evaluate expressions that involve rational numbers.

Lesson 14: Solving Problems .ith Rational Numbers

I can represent situations with expressions that include rational numbers.

I can solve problems using the four operations with rational numbers.

Lesson 15: Solving E(uations .ith Rational Numbers

I can solve e�uations that include rational numbers and have rational solutions.

Lesson 16: Representing Conte/ts .ith E(uations

I can explain what the solution to an e�uation means for the situation.

I can write and solve e�uations to represent situations that involve rational numbers.

Lesson 17: The Stoc" Mar"et

I can solve problems about the stoc� mar�et using rational numbers and
percentages.

•

•

•

•

•
•

•
•

•
•

•

•
•

•

Grade 7 Unit 5
Rational Number Arithmetic
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lesson
ne: ter0inology

recepti9e pro(ucti9e

7.�.�

a&solute 9alue
degrees !elsius

vertical
elevation
sea level

positi9e nu0&er
negati9e nu0&er

7.�.2 signed numbers
temperature
number line

7.�.�
sum

opposite
expression

7.�.4

(eposit
:it,(ra:al

account balance
debt

7.�.6 difference distance

7.�.7
a&solute 9alue

�coordinate
�coordinate

7.�.� velocity

7.�.��
solution �to an e4uation�

factor

7.�.�� rational nu0&er
sum

difference

7.�.��
9aria&le

additive inverse
multiplicative inverse

opposite
solution �to an e4uation�

7.�.�6 operation

7.�.�7
increase
decrease
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#/;?i</. �+t/<i+6=
�9:i/= 90 Instructional 7+=t/<
�9?<�0?n-ti9n -+6-?6+t9<=
"</�:<int/. =6i:=� -?t 0<97 -9:i/= 90 t2/

Instructional 
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$/-ti9n� �nt/<:</tin1  /1+ti@/  ?7,/<=

�/==9n 
� �nt/<:</tin1  /1+ti@/  ?7,/<=

�9+6=
Interpret signed numbers in the contexts of temperature and elevation.

-rder rational numbers, and Eustify (orally) the comparisons.

Plot points on a vertical or horizontal number line to represent rational numbers.

�/+<nin1 %+<1/t=
I can compare rational numbers.

I can use rational numbers to describe temperature and elevation.

�/==9n  +<<+ti@/
In this lesson, students review what they learned about negative numbers in grade 6, including
placing them on the number line, comparing and ordering them, and interpreting them in the
contexts of temperature and elevation (MP2). The context of temperature helps build
students_ intuition about signed numbers because most students know what it means for a
temperature to be negative and are familiar with representing temperatures on a number line (a
thermometer). The context of elevation may be less familiar to students, but it provides a concrete
(as well as cultural) example of one of the most fundamental uses of signed numbers: representing
positions along a line relative to a reference point (sea level in this case). The number line is the
primary representation for signed numbers in this unit, and the structure of the number line is
used to make sense of the rules of signed number arithmetic in later lessons.

�6i1n7/nt=

�?i6.in1 !n

6.,S.!: �pply and extend previous understandings of numbers to the system of rational
numbers.

�..</==in1

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

7.,S.�.�.b: Understand as the number located a distance from , in the positive or
negative direction depending on whether is positive or negative. Show that a number and its
opposite have a sum of � (are additive inverses). Interpret sums of rational numbers by
describing real�world contexts.

•
•
•

•
•

•

•

•

Unit 5 �/==9n 




9

7.,S.�.�.c: Understand subtraction of rational numbers as adding the additive inverse,
. Show that the distance between two rational numbers on the number line is

the absolute value of their difference, and apply this principle in real�world contexts.

7.,S.�.2.d: !onvert a rational number to a decimal using long division; know that the decimal
form of a rational number terminates in �s or eventually repeats.

�?i6.in1 %9A+<.=

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*02: !ollect and "isplay

M*0�: !o�!raft /uestions

M*0�: "iscussion Supports

Take Turns

#/;?i</. �+t/<i+6=

"</�:<int/. =6i:=� -?t 0<97 -9:i/= 90 t2/ Instructional 7+=t/<

#/;?i</. "</:+<+ti9n
Print and cut up slips from the 0ational ,umbers !ard Sort Instructional master. Prepare � copy for 
every � students. Students will need copies of both sets � and 2. )eep the slips from set � (Integers) 
separate from set 2 (0ational numbers that are not integers) for each group. !onsider using 
different colors of paper so sets � and 2 are easier to separate.

$t?./nt �/+<nin1 �9+6=

*et�s review what we know about signed numbers.


�
 U=in1 t2/ %2/<797/t/<
$ar0 #p� 
 0inutes
The purpose of this warm�up is to remind students about negative numbers. The context of a
weather thermometer works like a vertical number line. Students do not need to understand
comparative temperatures in !elsius and $ahrenheit. The activity is written with temperatures in
!elsius; however, the activity would work the same if the thermometer was labeled in $ahrenheit.
These two different systems for measuring temperature is an opportunity to remind students that
what counts as zero is abitrary and was chosen by someone as some point. If desired, explain to
students that !elsius is the freezing point of fresh water and $ahrenheit is based on the
freezing point of salt water.

•

•

•

•
•
•
•
•
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�?i6.in1 !n

6.,S.!

�?i6.in1 %9A+<.=

7.,S.�.�

�+?n-2

"isplay the thermometer image for all to see. #xplain that degrees !elsius is a way of measuring
temperature, like degrees $ahrenheit—but it has a different zero point. Students may already know
that !elsius is based on the freezing point of water and $ahrenheit on the freezing point of
brine, but these were chosen by people; there_s no reason they had to be this way. %ive students �
minute of quiet think time to examine the picture before they start writing.

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may think the missing number between � and ��� needs to have a magnitude larger
than ���, such as ���, because on the positive side of the number line, numbers increase in
magnitude as you go up.

$t?./nt %+=5 $t+t/7/nt

&ere is a weather thermometer. Three of the numbers have been left off.

�. 5hat numbers go in the boxes�

2. 5hat temperature does the thermometer show�

$t?./nt #/=:9n=/

�. 2�, ��, ��

2. �bout

�-ti@itC $Cnt2/=i=

�sk students to share their responses for the first question and explain their reasoning. �fter each
response, ask students to indicate if they agree or disagree. If all students are in agreement, record
and display the missing temperatures for all to see. If they disagree, have students explain their
reasoning until they reach an agreement.

•

•

Unit 5 �/==9n 
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�sk students to share their responses to the second question.  ecause the thermometer is labeled
in � degree increments, we have to estimate the temperature between and . �sk students to
explain their reasoning and record and display possible responses for all to see. &ighlight student
responses that include the following ideas:

The location of negative numbers below �.

The distance between numbers on the vertical number line.


�� �<+-ti9n= 90 + �/1<//

 0inutes
In this activity, students return to the context of a thermometer to examine rational numbers that
are not integers. Students compare and interpret the signed numbers to make sense of them in the
context (MP2), including comparing a temperature that is not pictured to the temperatures that are
pictured.

�?i6.in1 !n

6.,S.!

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: !o�!raft /uestions

�+?n-2

0emind students of the warm�up problem about a weather thermometer. Instruct them to estimate
when necessary.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

!riting� Spea,ing� ���� �o�$ra't �uestions. To help students make sense of the drawings in this
problem and to increase their awareness of the language used when comparing signed
numbers, show students Eust the images of the four thermometers. �sk pairs of students to
write their own mathematical questions about the situation. *isten for how students use the
idea of numbers being above or below zero. �sk pairs to share their questions with the whole
class. &ighlight specific questions that are related to comparing numbers above or below zero.
This will help students develop meta�awareness of the language used when comparing signed
numbers.
�esign �rin$ip-e�s�� �aximi;e meta�a8areness� Support sense�ma,ing�

•
•

•

•

•
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�nti-i:+t/. �i=-9n-/:ti9n=

Some students may struggle to estimate the temperature on the last thermometer, since it is
between two markings. �sk them to tell what the temperature would be for the lines directly above
and directly below the thermometer�s level. Then ask what temperature would be halfway in
between those two numbers.

Some students may struggle with comparing to the temperatures shown on the
thermometers. Prompt students to point out where would be on the thermometer that is
showing .

$t?./nt %+=5 $t+t/7/nt

�. 5hat temperature is shown on each
thermometer�

2. 5hich thermometer shows the highest
temperature�

�. 5hich thermometer shows the
lowest temperature�

4. Suppose the temperature outside is
. Is that colder or warmer than the

coldest temperature shown� &ow do you
know�

$t?./nt #/=:9n=/

�. , , ,

2. The third thermometer

�. The second thermometer

4. It is colder because .

�-ti@itC $Cnt2/=i=

�sk one or more students to share their response for the temperature for each thermometer.

5hen discussing the last question, first have students explain their reasoning until they come to an
agreement that is colder than . Then, if not brought up in students_ explanations,
introduce the notation and remind students that this is read, �,egative 4 is less than
negative �.� #xplain that �4 is farther away from zero than �� is, and point to the location of �4 on a
thermometer to show that is it below ��. -n the negative side of the number line, that means �4 is
less than ��. $amiliarity with less than notation will be useful for describing their reasoning in the
next activity.

Unit 5 �/==9n 




13


�� $/+1?66= $9+<� $2+<5= $Ai7
	� 0inutes
The purpose of this activity is for students to continue interpreting signed numbers in context and
to begin to compare their relative location. � vertical number line shows the heights above sea level
or depths below sea level of various animals. The number line is labeled in � meter increments, so
students have to interpolate the height or depth for some of the animals. ,ext, they are given the
height or depth of other animals that are not pictured and asked to compare these to the animals
shown.

�s students work, monitor for whether they are expressing relative distances in words, for example
“� meters below,” or if they are expressing the same idea with notation, as in �� meters.  oth are
acceptable; these ideas are connected in the discussion that follows (MP2). �lso monitor for
students who notice that there are two possible answers for the last question.

�?i6.in1 !n

6.,S.!

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*02: !ollect and "isplay

�+?n-2

"isplay the image for all to see. Tell students to measure the height or depth of each animal�s eyes,
to the nearest meter. 0emind students that we choose sea level to be our zero level, in the same
way that we chose a zero level for temperature.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. 0epresent the same information with additional
structure. If students are unsure where to begin, suggest that they extend a straight horizontal
line at each depth to determine the height or depth of each animal.
Supports a$$essibi-it: 'or�  isua-�spatia- pro$essing� �on$eptua- pro$essing

•

•

•
•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� �epresenting� ���	 �o--e$t and �isp-a:. Use this routine to capture the language
students use during discussion with a partner. !ollect the language of opposites: “above” or
“below.” $or example, “The albatross is � meters above the penguin or the penguin is � meters
below the albatross.” Then, identify students who use negative numbers to describe these
differences to share their reasoning during the whole�class discussion. #nsure students
connect this language to, “The difference in height is 
� (to represent above) or �2.� (to
represent below).”
�esign �rin$ip-e�s�� �aximi;e meta�a8areness

�nti-i:+t/. �i=-9n-/:ti9n=

If students measure to the top or bottom of the animal, remind them that we are using the eyes of
the animal to measure their height or depth.

Some students may struggle to visualize where the albatross, seagull, and clownfish are on the
graph. !onsider having them draw or place a marker where the new animal is located while
comparing it to the other animals in the picture.

$t?./nt %+=5 $t+t/7/nt

&ere is a picture of some sea animals. The number line on the left shows the vertical position
of each animal above or below sea level, in meters.

Unit 5 �/==9n 
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�. &ow far above or below sea level is each animal� Measure to their eye level.

2. � mobula ray is � meters above the surface of the ocean. &ow does its vertical position
compare to the height or depth of:

The Eumping dolphin� The flying seagull� The octopus�

�. �n albatross is � meters above the surface of the ocean. &ow does its vertical position
compare to the height or depth of:

The Eumping dolphin� The flying seagull� The octopus�

4. � clownfish is 2 meters below the surface of the ocean. &ow does its vertical position
compare to the height or depth of:

The Eumping dolphin� The flying seagull� The octopus�

�. The vertical distance of a new dolphin from the dolphin in the picture is � meters. 5hat
is its distance from the surface of the ocean�
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$t?./nt #/=:9n=/

�. Seagull is at �� m. "olphin is at � m. -ctopus is at ��� m. Shark is at �� m. $ish is at �7 m.
Penguin is at � m.

2. The mobula ray is
a. � m above the dolphin

b. 7 m below the seagull

c. �� m above the octopus

�. The albatross is
a. 2 m above the dolphin

b. � m below the seagull

c. �� m above the octopus

4. The clownfish is
a. � m below the dolphin

b. �2 m below the seagull

c. � m above the octopus

�. #ither � m or 6 m, depending on whether the new dolphin is � m above or below the dolphin
in the picture.

�</ )9? #/+.C 09< �9</�

The north pole is in the middle of the ocean. � person at sea level at the north pole would be
�,�4� miles from the center of #arth. The sea floor below the north pole is at an elevation of
approximately �2.7 miles. The elevation of the south pole is about �.7 miles. &ow far is a
person standing on the south pole from a submarine at the sea floor below the north pole�

$t?./nt #/=:9n=/

�bout 7,��7 miles.

�-ti@itC $Cnt2/=i=

The main point for students to get out of this activity is that we can represent distance above and
below sea level using signed numbers. The depths of the shark, fish, and octopus can be expressed
as approximately �� m, �6 m, and �7.� m respectively, because they are below sea level.

Signed numbers can also be used to represent the relative vertical position of different pairs of
animals. &ave selected students share their responses and reasoning for how the heights of the
albatross, seabird, and clownfish compare to the dolphin, seagull, and octopus. 0ecord and display
their verbal descriptions using signed numbers. $or example, if a student says the albatross is 7
meters below the seagull, write ��7�.

Unit 5 �/==9n 
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$inally, ask whether students noticed the ambiguity in the last question (about the height of the
new dolphin). �sk such a student to explain why there are two possible answers to the last
question.


�
 �+<. $9<t� #+ti9n+6  ?7,/<=
�ptional� 	
 0inutes
This activity reviews ordering integers first, and then rational numbers second. Many of the
numbers also have their additive inverse in the set, which can help students use the structure of the
number line to order the numbers.

The previous activities in this lesson used vertical number lines to help students make sense of
negative numbers being below �. It is important that students also feel comfortable working with
horizontal number lines. �s students work on ordering these slips, it is likely they will automatically
make the transition to using a horizontal orientation. 5atch for any groups that continue to use a
vertical orientation and prompt them to consider whether they have really ordered their numbers
from least to greatest.

Monitor for students who specifically compare the magnitudes of numbers and translate that into
the correct number order (such as so ) are using the structure of the number line
(MP7); ask them to share their reasoning in the whole�class discussion.

�?i6.in1 !n

6.,S.!

�..</==in1

7.,S.�.�.b

7.,S.�.�.c

7.,S.�.2.d

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: "iscussion Supports

Take Turns

�+?n-2

�rrange students in groups of �. "istribute the first set of cards (integers) to each group. Instruct
the students to put the cards in order from least to greatest. 5hen a group has finished ordering
the first set, give them the second set (rational numbers that are not integers) and have them add
these in the correct locations.

•

•
•
•

•
•
•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� ���� �is$ussion Supports. To support students as they explain their reasoning for
how they placed the cards, provide sentence frames such as: “$irst, I ;;; because ;;; .”, “I
noticed ;;; so I....”, and “I know ;;; is greater than�less than ;;; becauseb.”.
�esign �rin$ip-e�s�� Support sense�ma,ing� �u-ti7ate $on7ersation

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may struggle with ordering the negative numbers. $or example, they may put �2.� to
the right of �2 since they are used to seeing 2.� to the right of 2. &elp students visualize a number
line and figure out which number should be farther away from �.

$t?./nt %+=5 $t+t/7/nt

�. 7our teacher will give your group a set of cards. -rder the cards from least to greatest.

2. Pause here so your teacher can review your work. Then, your teacher will give you a
second set of cards.

�. �dd the new set of cards to the first set so that all of the cards are ordered from least to
greatest.

$t?./nt #/=:9n=/

�. �2�, ���, ��, �7, �6, �4, ��, �2, ��, �, �, 2, �, �, �, ��, ��, ��, 22, 2�

2. ,o answer needed.

�. �2�, , , ���, ��, �7.7, �7, �6, , �4, ��, , �2.�, �2, , ��, , �, , �, , 2, 2.�, , �, �, ,

7.7, �, ��, , ��, ��, 22, , 2�

�-ti@itC $Cnt2/=i=

Select students to share their strategies when sorting. &ighlight strategies that used the
magnitudes of a number and its additive inverse.

"iscuss:

5hich numbers were the hardest to order� 5hy�

&ow did you decide where to put the fractions�

&ow is, for example, related to �

Introduce the convention that number lines are usually drawn horizontally, with the negative
numbers to the left of �. If any groups put their slips in order vertically, considering having them

•
•
•

Unit 5 �/==9n 
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reposition their slips to match the orientation of a horizontal number line. Make sure students
understand the meaning of the term “opposite” and absolute value notation.

�/==9n $Cnt2/=i=
Main learning points:

,egative numbers can be used to represent quantities below a chosen zero point.

,egative numbers can be ordered to the left side of zero on a horizontal number line.

�bsolute value, or magnitude, describes how far away from zero a value is.

"iscussion questions:

5hich number is greater, �7 or ��2�

5hich number has the greater magnitude, 7 or ��2�

&ow can we order negative numbers�


�5 $i1n/.  ?7,/<=
�ool Do:n� 
 0inutes
$or upcoming work in this unit, it is vital that students can correctly place positive and negative
rational numbers on a number line, and that they can 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.

�?i6.in1 !n

6.,S.!

�..</==in1

7.,S.�.�

$t?./nt %+=5 $t+t/7/nt

&ere is a set of signed numbers: 7, ��, , ��.�, �.�, � , �2

�. -rder the numbers from least to greatest.

2. If these numbers represent temperatures in degrees !elsius, which is the coldest�

�. If these numbers represent elevations in meters, which is the farthest away from sea
level�

•
•
•

•
•
•

•

•
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$t?./nt #/=:9n=/

�. ��, �2, ��.�, � , , �.�, 7

2. ��

�. 7

$t?./nt �/==9n $?77+<C
5e can use positi9e nu0&ers and negati9e nu0&ers to represent temperature and
elevation.

5hen numbers represent temperatures, positive numbers indicate temperatures that are
warmer than zero and negative numbers indicate temperatures that are colder than zero.
This thermometer shows a temperature of �� degree !elsius, which we write .

5hen numbers represent elevations, positive numbers indicate positions above sea level and
negative numbers indicate positions below sea level.

5e can see the order of signed numbers on a number line.

� number is always less than numbers to its right. So .

5e use a&solute 9alue to describe how far a number is from �. The numbers �� and ��� are
both �� units from �, so and . 5e call �� and ��� opposites. They are on
opposite sides of � on the number line, but the same distance from �.

�69==+<C
absolute value

negative number

positive number

•
•
•

Unit 5 �/==9n 




21

�/==9n 
 "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
It was in !openhagen and in -slo. 5hich city was colder�

$96?ti9n
It was colder in -slo because ��2 is less than ��.

"<9,6/7 �
$t+t/7/nt

a. � fish is �2 meters below the surface of the ocean. 5hat is its elevation�

b. � sea bird is 2� meters above the surface of the ocean. 5hat is its elevation�

c. If the bird is directly above the fish, how far apart are they�

$96?ti9n
a. ��2 m

b. 2� m

c. 4� m

"<9,6/7 �
$t+t/7/nt
!ompare using �, �, or �.

a. � ;;;;; ��

b. �2 ;;;;; 24

c. ��2 ;;;;; �24

d. � ;;;;; �(��)

e. 7.2 ;;;;; 7

f. �7.2 ;;;;; �7

g. ��.� ;;;;;

h. ;;;;;

i. ;;;;;
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E. ;;;;;

$96?ti9n
a. �

b. �

c. �

d. �

e. �

f. �

g. �

h. �

i. �

E. �

"<9,6/7 

$t+t/7/nt
&an wants to buy a ��� ticket to a game, but the pre�order tickets are sold out. &e knows
there will be more tickets sold the day of the game, with a markup of 2���. &ow much
should &an expect to pay for the ticket if he buys it the day of the game�

$96?ti9n
���. � ���� increase of a ��� ticket is an additional ���, therefore a 2��� increase of a ��� ticket
would be an additional �6�.

($rom Unit 4, *esson 7.)

"<9,6/7 5
$t+t/7/nt
� type of green paint is made by mixing 2 cups of yellow with �.� cups of blue.

a. $ind a mixture that will make the same shade of green but a smaller amount.

b. $ind a mixture that will make the same shade of green but a larger amount.

c. $ind a mixture that will make a different shade of green that is bluer.

d. $ind a mixture that will make a different shade of green that is more yellow.

Unit 5 �/==9n 




23

$96?ti9n
�nswers vary. Sample response:

a. � cup of yellow and �.7� cups of blue

b. 4 cups of yellow and 7 cups of blue

c. 2 cups of yellow and 4 cups of blue.

d. 2 cups of yellow and 2 cups of blue.

($rom Unit 2, *esson �.)
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$/-ti9n� �..in1 +n. $?,t<+-tin1 #+ti9n+6  ?7,/<=

�/==9n �� �2+n1in1 %/7:/<+t?</=

�9+6=
"etermine the final temperature given the starting temperature and the change in
temperature, and explain (orally and using other representations) the solution method.

#xplain (orally) how to create a number line diagram that represents adding signed numbers.

5rite an addition equation to represent a situation involving a temperature increase or
decrease.

�/+<nin1 %+<1/t=
I can use a number line to add positive and negative numbers.

�/==9n  +<<+ti@/
In this lesson, students represent addition of signed numbers on a number line. There are different
ways to do this; in this unit, the convention is that each addend is represented by an arrow and the
sum is represented as a point on the number line. Positive addends are represented by arrows that
point to the right, and negative addends by arrows that point to the left. The first arrow starts at
zero; the next arrow starts where the first arrow ends. The sum is represented by a point on the
number line where the arrow for the last addend ends.

This lesson uses the context of temperature to help students make sense of the addition equations.
Students see that an increase in temperature can be represented as adding a positive value and a
decrease in temperature can be represented as adding a negative value. 5hen students use
quantitative contexts like temperature to aid in abstract reasoning about numeric expressions with
signed numbers, they engage in MP2.

�6i1n7/nt=

�..</==in1

7.,S.�.�.a: "escribe situations in which opposite quantities combine to make �. $or example, a
hydrogen atom has � charge because its two constituents are oppositely charged.

7.,S.�.�.b: Understand as the number located a distance from , in the positive or
negative direction depending on whether is positive or negative. Show that a number and its
opposite have a sum of � (are additive inverses). Interpret sums of rational numbers by
describing real�world contexts.

�?i6.in1 %9A+<.=

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

•

•
•

•

•

•

•

Unit 5 �/==9n �
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�n=t<?-ti9n+6 #9?tin/=

M*06: Three 0eads

M*0�: "iscussion Supports

Think Pair Share

5hich -ne "oesn_t  elong�

#/;?i</. "</:+<+ti9n

If desired, prepare to display a map showing the locations of:

&ouston, T6

-rlando, $*

Salt *ake !ity, UT

Minneapolis, M,

$airbanks, �)

$t?./nt �/+<nin1 �9+6=

*et�s add signed numbers.

��
 (2i-2 !n/ �9/=nDt �/69n1� �<<9A=
$ar0 #p� 
 0inutes
In this warm�up, students compare four number line diagrams with arrows. To give all students
access the activity, each diagram has one obvious reason it does not belong. Students will use
diagrams like these later in the lesson to represent sums of signed numbers, but for this activity,
the goal is to Eust get them used to analyzing these types of diagrams carefully before they have to
interpret them in terms of rational number arithmetic.

�?i6.in1 %9A+<.=

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

5hich -ne "oesn_t  elong�

�+?n-2

�rrange students in groups of 2]4. "isplay the image of the four figures for all to see. �sk students
to indicate when they have noticed one figure that does not belong and can explain why. %ive
students � minute of quiet think time and then time to share their thinking with their group. �fter
everyone has conferred in groups, ask the group to offer at least one reason ea$) figure doesn_t
belong.

•
•
•
•

•
•
•
•
•

•

•
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$t?./nt %+=5 $t+t/7/nt

5hich pair of arrows doesn�t belong�

�.

2.

�.

4.

$t?./nt #/=:9n=/

�. The only one where both arrows point right.

2. The only one where the arrows point in opposite directions and are different lengths.

�. The only one where the arrows point in opposite directions and are the same length.

4. The only one where both arrows point left.

�-ti@itC $Cnt2/=i=

�fter students have conferred in groups, invite each group to share one reason why a particular
figure might not belong. 0ecord and display the responses for all to see. �fter each response, poll
the rest of the class if they agree or disagree. Since there is no single correct answer to the question
of which diagram does not belong, attend to students_ explanations and ensure the reasons given
make sense.

�sk the students what they think the arrows might represent. �fter collecting responses, say we are
going to represent positive and negative numbers and their sums using arrows on a number line.

Unit 5 �/==9n �
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��� (+<7/< +n. �96./<
	
 0inutes
In this activity, the context of temperature is used to help students make sense of adding signed
numbers (MP2). $irst students reason about temperature increases and decreases. They represent
these increases and decreases on a number line, and then connect these temperature changes with
adding positive numbers for increases and adding negative numbers for decreases. Students
repeatedly add numbers to 4� and then to �2� to see that adding a positive number is the same as
moving to the right on the number line and adding a negative number is the same as moving to the
left on the number line (MP�).

�..</==in1

7.,S.�.�.a

7.,S.�.�.b

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

Think Pair Share

�+?n-2

�rrange students in groups of 2. �sk them, “If the temperature starts at 4� degrees and increases
�� degrees, what will the final temperature be�” Show them this number line:

#xplain how the diagram represents the situation, including the start temperature, the change, and
the final temperature. Point out that in the table, this situation is represented by an equation where
the initial temperature and change in temperature are added together to find the final
temperature.

,ext, ask students to think about the change in the second row of the table. %ive students � minute
of quiet work time to draw the diagram that shows a decrease of � degrees and to think about how
they can represent this with an addition equation. &ave them discuss with a partner for � minute.
�sk a few students to share what they think the addition equation should be.  e sure students
agree on the correct addition equation before moving on. Tell students they will be answering
similar questions,

first by reasoning through the temperature change using whatever method makes sense,

then drawing a diagram to show the temperature change, and

finally, by writing an equation to represent the situation.

•
•

•
•

•
•
•
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%ive students 4 minutes of quiet work time followed by partner and then whole group discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. Use color coding and annotations to highlight
connections between the diagram and the situation. $or example, annotate the diagram to
show how the start temperature, the change, and the final temperature are represented.
#ncourage students to continue to annotate the number line diagrams for each situation in the
task.
Supports a$$essibi-it: 'or�  isua-�spatia- pro$essing

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�istening� �epresenting� ���� �is$ussion Supports. "emonstrate thinking aloud to describe
possible approaches to represent the temperature change on a number line. Talk through your
reasoning while you are representing and connecting the change on the number line and in
the equation. This helps students hear the language used to explain mathematical reasoning
and to see how that mathematical language connects to a visual representation.
�esign �rin$ip-e�s�� Support sense�ma,ing� �aximi;e meta�a8areness

$t?./nt %+=5 $t+t/7/nt

�. !omplete the table and draw a number line diagram for each situation.

start � � c,ange � � ?nal � � a((ition e4uation

a 
4� �� degrees warmer 
��

& 
4� � degrees colder

c 
4� �� degrees colder

( 
4� 4� degrees colder

e 
4� �� degrees colder

a.

b.

Unit 5 �/==9n �
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c.

d.

e.

2. !omplete the table and draw a number line diagram for each situation.

start � � c,ange � � ?nal � � a((ition e4uation

a �2� �� degrees warmer

& �2� �� degrees warmer

c �2� �� degrees warmer

( �2� �� degrees colder

a.

b.

c.

d.

$t?./nt #/=:9n=/

�.
start � � c,ange � � ?nal � � a((ition e4uation

a 
4� �� degrees warmer 
��

& 
4� � degrees colder 
��

c 
4� �� degrees colder 
��

( 
4� 4� degrees colder �

e 
4� �� degrees colder ���

a. 9shown in the launch:
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b.

c. � number line with an arrow pointing from � to 4�, another arrow pointing from 4� to
��, and a dot at ��.

d. � number line with an arrow pointing from � to 4�, another arrow pointing from 4� to �,
and a dot at �.

e.

2.
start � � c,ange � � ?nal � � a((ition e4uation

a �2� �� degrees warmer 
��

& �2� �� degrees warmer 
��

c �2� �� degrees warmer ��

( �2� �� degrees colder ���

a.

b.

c.

Unit 5 �/==9n �
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d.

�</ )9? #/+.C 09< �9</�

$or the numbers and represented in the figure, which expression is equal to �

$t?./nt #/=:9n=/

�-ti@itC $Cnt2/=i=

�sk students,

“&ow can we represent an increase in temperature on a number line�” (�n arrow pointing to
the right.)

“&ow can we represent a decrease in temperature on a number line�” (�n arrow pointing to
the left.)

“&ow are positive numbers represented on a number line�” (�rrows pointing to the right.)

“&ow are negative numbers represented on a number line�” (�rrows pointing to the left.)

“&ow can we represent a sum of two numbers�” ( ut the arrows so the tail of the second is at
the tip of the first.)

“&ow can we determine the sum from the diagram�” (It is at the tip of the second arrow.)

“5hat happens when we add a positive number to another number�” (5e move to the right on
the number line.)

“5hat happens when we add a negative number to another number�” (5e move to the left on
the number line.)

��� (int/< %/7:/<+t?</=
	� 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�

•

•

•
•
•

•
•

•
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In this activity, students use what they learned in the previous activity to find temperature
differences and connect them to addition equations. Students who use number line diagrams are
using tools strategically (MP�). Students may draw number line diagrams in a variety of ways; what
matters is that they can explain how their diagrams represent the situation. Students may think of
these questions in terms of subtraction; that is completely correct, but the discussion should focus
on how to think of these situations in terms of addition. Students will have an opportunity to
connect addition and subtraction in a future lesson.

�..</==in1

7.,S.�.�.b

�n=t<?-ti9n+6 #9?tin/=

M*06: Three 0eads

�+?n-2

 efore students start working, it may be helpful to display a map of the United States and point out
the locations of the cities in the problem. #xplain that in the northern hemisphere, it tends to be
colder the farther north you are.

If students are using the digital version, ask them to think about and respond to the questions
before testing out their conclusions with the embedded applet. If students Eump right to using the
applet, they might skip some deep thinking that results from figuring out how to represent the
initial temperature, change in temperature, and final temperature, as well as miss out on practice
representing these operations with a number line.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� ���� �)ree �eads. Use this routine to support reading comprehension of this problem
without solving it for students. Use the first read to orient students to the situation by asking
students to describe it without using numbers (e.g., this problem is about temperatures in
various cities; each city is warmer or colder than another). $or the second read, identify the
important quantities by asking students what can be counted or measured for each city (e.g.,
&ouston is the only city with the actual temperature stated; the other temperatures given are
relative values, such as “�� degrees warmer.”). $or the third read, brainstorm strategies that
can be used to find the temperatures in the other cities. This helps students to comprehend
the problem, identify mathematical relationships in the text, and develop some problem
solving approaches.
�esign �rin$ip-e�s�� Support sense�ma,ing

�nti-i:+t/. �i=-9n-/:ti9n=

If students struggle to find the temperature in Minneapolis, thinking that doesn�t have an
answer, suggest they represent the decrease in temperature as and use a number line to
reason about the resulting temperature.

•

•

Unit 5 �/==9n �
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$t?./nt %+=5 $t+t/7/nt

-ne winter day, the temperature in &ouston is !elsius. $ind the temperatures in these
other cities. #xplain or show your reasoning.

�. In -rlando, it is warmer than it is in &ouston.

2. In Salt *ake !ity, it is colder than it is in &ouston.

�. In Minneapolis, it is colder than it is in &ouston.

4. In $airbanks, it is colder than it is in �inneapo-is.

�. 5rite an addition equation that represents the relationship between the temperature in
&ouston and the temperature in $airbanks.

$t?./nt #/=:9n=/

�. -rlando is

2. Salt *ake !ity is

�. Minneapolis is

4. $airbanks is

�. or equivalent

�-ti@itC $Cnt2/=i=

�sk students who used number lines to share their reasoning. If a students correctly describes the
situation in terms of subtraction, acknowledge that perspective and then ask them if they can also
think of it in terms of addition. If no students used a number line, demonstrate how to represent
these situations a number line diagram. $or example, we can draw this diagram for Minneapolis:

The initial temperature of � is represented by an arrow starting at � and going � units to the right.
The decrease in temperature is represented by an arrow starting at � and going 2� units to the left.
The final temperature is represented by a point at ��2, where the second arrow ends. 0emind them
that we can represent this with an addition equation:

�/==9n $Cnt2/=i=
Main learning points:

5e can represent a decrease as adding a negative number.•
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5e can represent addition on a number line with two arrows, the second arrow starting where
the first arrow ends.

5e can represent a negative addend on a number line as an arrow pointing to the left.

"iscussion questions:

“&ow can you represent an increase or decrease in temperature using an addition equation�”

“&ow can you represent an addition equation on a number line�”

��
 $t9<i/= +,9?t %/7:/<+t?</
�ool Do:n� 	� 0inutes
�..</==in1

7.,S.�.�.b

�nti-i:+t/. �i=-9n-/:ti9n=

$or the second question, some students might not pay attention to the word to, and interpret the
question as the temperature dropped b: . Point out the word to in the question and tell them
that their number line diagram should show the final temperature is .

$t?./nt %+=5 $t+t/7/nt

�. 5rite a story about temperatures that this expression could represent:

2. "raw a number line diagram and write an expression to represent this situation: “-n
Tuesday at lunchtime, it was .  y sunset, the temperature had dropped to .”

$t?./nt #/=:9n=/

�. �nswers vary. Sample response: It was 27 degrees at lunch time and by the evening the
temperature has dropped �� degrees.

2. �nswers vary. Sample expression: .

$t?./nt �/==9n $?77+<C
If it is outside and the temperature increases by , then we can
add the initial temperature and the change in temperature to find the
final temperature.

•

•

•
•

•

Unit 5 �/==9n �
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If the temperature decreases by , we can either subtract to
find the final temperature, or we can think of the change as . �gain,
we can add to find the final temperature.

In general, we can represent a change in temperature with a positive
number if it increases and a negative number if it decreases. Then we
can find the final temperature by adding the initial temperature and
the change. If it is and the temperature decreases by , then we
can add to find the final temperature.

5e can represent signed numbers with arrows on a number line. 5e can represent positive
numbers with arrows that start at � and point to the right. $or example, this arrow represents

�� because it is �� units long and it points to the right.

5e can represent negative numbers with arrows that start at � and point to the left. $or
example, this arrow represents �4 because it is 4 units long and it points to the left.

To represent addition, we put the arrows “tip to tail.” So this diagram represents :

�nd this represents :
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�/==9n � "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
a. The temperature is �2 . If the temperature rises by �� , what is the new

temperature�

b. �t midnight the temperature is �6 . �t midday the temperature is � .  y how much
did the temperature rise�

$96?ti9n
a. ��

b. ��

"<9,6/7 �
$t+t/7/nt
"raw a diagram to represent each of these situations. Then write an addition expression that
represents the final temperature.

a. The temperature was and then fell .

b. The temperature was and then rose .

c. The temperature was and then fell .

$96?ti9n
�nswers vary. Sample responses:

a. � number line diagram with an arrow that starts at ��, is 2� units long, and points to the left.

b. � number line diagram with an arrow that starts at ���, is � units long, and points to the right.

c. � number line diagram with an arrow that starts at ��, is � units long, and points to the left.

"<9,6/7 �
$t+t/7/nt
!omplete each statement with a number that makes the statement true.

a. ;;;;; �

Unit 5 �/==9n �
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b. ;;;;; �

c. � ;;;;; �

d. ;;;;; �

$96?ti9n
�nswers vary. Sample responses:

a.

b.

c.

d.

($rom Unit �, *esson �.)

"<9,6/7 

$t+t/7/nt
"ecide whether each table could represent a proportional relationship. If the relationship
could be proportional, what would be the constant of proportionality�

a. The number of wheels on a group of buses.

nu0&er of &uses nu0&er of :,eels :,eels per &us

� ��

� 4�

�� 6�

�� ��

b. The number of wheels on a train.

nu0&er of train cars nu0&er of :,eels :,eels per train car

2� ��4

�� 264

4� �44

�� 424
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$96?ti9n
a. It could be proportional. The constant of proportionality would be 6 wheels per bus.

b. It is not proportional. (#very train car does not necessarily have the same number of wheels.)

($rom Unit 2, *esson 7.)

"<9,6/7 5
$t+t/7/nt
,oah was assigned to make 64 cookies for the bake sale. &e made �2�� of that number. ���
of the cookies he made were sold. &ow many of ,oah�s cookies were left after the bake sale�

$96?ti9n
� cookies. &e made �� cookies, because . 72 were sold, because .
Therefore � were left because .

($rom Unit 4, *esson 7.)

Unit 5 �/==9n �
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�/==9n �� �2+n1in1 �6/@+ti9n

�9+6=
!omprehend the term “opposite” (in spoken and written language) refers to numbers with the
same magnitude but different signs.

!reate and interpret equations and diagrams that represent adding signed numbers in the
context of elevation.

%eneralize (orally) a method for determining the sum of two signed numbers.

�/+<nin1 %+<1/t=
I understand how to add positive and negative numbers in general.

�/==9n  +<<+ti@/
In this lesson, students build towards fluency with adding signed numbers. They begin with the
concrete context of elevations above and below sea level, but then move to more abstract work.
They see that adding a number and its opposite gives a sum of �. They contrast adding numbers
with the same sign with adding numbers with different signs. Using the structure of opposites on
the number line, they see that when adding two numbers with different signs, the sign of the sum
will match the sign of the addend with the greater magnitude (MP7).

�6i1n7/nt=

�?i6.in1 !n

6.,S.!: �pply and extend previous understandings of numbers to the system of rational
numbers.

�..</==in1

7.,S.�.�.a: "escribe situations in which opposite quantities combine to make �. $or example, a
hydrogen atom has � charge because its two constituents are oppositely charged.

7.,S.�.�.b: Understand as the number located a distance from , in the positive or
negative direction depending on whether is positive or negative. Show that a number and its
opposite have a sum of � (are additive inverses). Interpret sums of rational numbers by
describing real�world contexts.

7.,S.�.�.c: Understand subtraction of rational numbers as adding the additive inverse,
. Show that the distance between two rational numbers on the number line is

the absolute value of their difference, and apply this principle in real�world contexts.

7.,S.�.�.d: �pply properties of operations as strategies to add and subtract rational numbers.

•

•

•

•

•

•

•

•

•
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�?i6.in1 %9A+<.=

7.,S.�.�.a: "escribe situations in which opposite quantities combine to make �. $or example, a
hydrogen atom has � charge because its two constituents are oppositely charged.

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: Stronger and !learer #ach Time

M*02: !ollect and "isplay

M*07: !ompare and !onnect

M*0�: "iscussion Supports

Think Pair Share

#/;?i</. �+t/<i+6=

#/-/i:t t+:/

#/;?i</. "</:+<+ti9n

$or optional activity, cut one strip of receipt tape, for every 2 students. #ach strip of receipt tape
should be at least 4 feet long. 7ou may want to prepare some strips that are even longer, in case
groups choose extra long obEects.

$t?./nt �/+<nin1 �9+6=

*et�s solve problems about adding signed numbers.

��
 %2+t�= t2/ !::9=it/
$ar0 #p� 
 0inutes
The purpose of this warm up is to think about how we might define opposites in different contexts.

�?i6.in1 !n

6.,S.!

�?i6.in1 %9A+<.=

7.,S.�.�.a

�n=t<?-ti9n+6 #9?tin/=

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students 2 minute of quiet work time followed by � minute of
partner discussion, then follow with whole�class discussion.

•

•
•
•
•
•
•

•

•

•

Unit 5 �/==9n �
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$t?./nt %+=5 $t+t/7/nt

�. "raw arrows on a number line to represents these situations:

a. The temperature was �� degrees. Then the temperature rose � degrees.

b. � climber was �� feet above sea level. Then she descended �� feet.

2. 5hat_s the opposite�

a. 0unning ��� feet east.

b. (umping down �� steps.

c. Pouring � gallons into a fish tank.

$t?./nt #/=:9n=/

�. �nswers vary. Sample responses:
a. � number line with an arrow pointing from � to �� and another from �� to �. � point at �.

b. � number line with an arrow pointing from � to �� and another from �� to �. � point at �.

2. a. 0unning ��� feet west.

b. (umping up �� steps.

c. Pouring � gallons out of a fish tank.

�-ti@itC $Cnt2/=i=

�sk a few students to share their responses. Tell students that there are many situations involving
changes in quantities where we can represent the opposite action with the opposite value. In this
lesson, we are going to investigate several situations like this.

��� �6iE= +n. �+@/=
	
 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
The purpose of this activity is to see how to tell, from the equation, whether the sum will be
positive, negative, or �, without having to draw a number line diagram every time.

In this activity, students return to the context of height and depth to continue making sense of
adding signed numbers. They use the structure of number line diagrams (MP7) to examine a variety
of situations, which include starting in the positives, starting in the negatives, moving away from �,
moving towards �, crossing over �, and ending exactly on �. $rom this variety of situations, students
see that the lengths of the arrows in the number line diagrams give important information about
the situation. This opens up the discussion of comparing the magnitude of the addends. 5hen the
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addends have opposite signs, the longer arrow (the number with the larger magnitude) determines
the sign of the sum. and .

This activity purposefully gives many problems to figure out, but only asks students to draw a
diagram for � rows. 5atch for students who think they need to draw a number line for every
problem. #ncourage them to look for and generalize from regularity in the problems (MP�) so that
they don�t need to always draw a diagram.

$or students using the digital version of the materials, be sure they do not use the applet to
represent and answer every question and bypass good thinking. #ncourage students to figure out
an answer for each question first, and then using the applet to check their work.

In preparation for dealing with subtraction of signed numbers, some of the problems involve
determining how much the temperature changed, given the initial and final temperatures.

�..</==in1

7.,S.�.�.a

7.,S.�.�.b

�n=t<?-ti9n+6 #9?tin/=

M*0�: Stronger and !learer #ach Time

�+?n-2

#xplain that a mountaineer is someone who climbs mountains, and a spe-un,er is someone who
explores caves and caverns. �rrange students in groups of 2. %ive students � minute of quiet work
time followed by partner discussion after the first question. Then have students work on the second
question and follow with whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. 0epresent the same information through different
modalities by using physical obEects to represent abstract concepts. !reate an interactive
display that allows students to experience physically moving an obEect (mountaineer) up and
down a number line. &ighlight connections between the act of physically moving the obEect up
and down with arrows on a number line diagram.
Supports a$$essibi-it: 'or� �on$eptua- pro$essing�  isua-�spatia- pro$essing

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may struggle with working backwards to fill in the change when given the final
elevation. �sk them �5hat do you do to 4�� to get to ���� for example.

•
•

•

Unit 5 �/==9n �
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$t?./nt %+=5 $t+t/7/nt

�. � mountaineer is climbing on a cliff. She is 4�� feet above the ground. If she climbs up,
this will be a positive change. If she climbs down, this will be a negative change.

a. !omplete the table.

starting
ele9ation

�feet�

c,ange
�feet�

?nal
ele9ation

�feet�

� 
4�� ��� up

� 
4�� ��� down

� 
4�� 4�� down

D 
4�� 
��

b. 5rite an addition equation and draw a number line diagram for  . Include the
starting elevation, change, and final elevation in your diagram.

2. � spelunker is down in a cave next to the cliff. If she climbs down deeper into the cave,
this will be a negative change. If she climbs up, whether inside the cave or out of the
cave and up the cliff, this will be a positive change.

a. !omplete the table.

starting ele9ation
�feet�

c,ange
�feet�

?nal ele9ation
�feet�

� �2�� ��� down

� �2�� ��� up

� �2�� 2�� up

D �2�� 2�� up

� �2�� ����
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b. 5rite an addition equation and draw a number line diagram for ! and ". Include
the starting elevation, change, and final elevation in your diagram.

c. 5hat does the expression tell us about the spelunker� 5hat does the
value of the expression tell us�

$t?./nt #/=:9n=/

�. a.

starting
ele9ation

�feet�

c,ange
�feet�

?nal
ele9ation

�feet�

� 
4�� ��� up 
7��

� 
4�� ��� down 
2��

� 
4�� 4�� down �

D 
4�� ��� down 
��

b. .

2. a.

starting ele9ation
�feet�

c,ange
�feet�

?nal ele9ation
�feet�

� �2�� ��� down ����

� �2�� ��� up ����

� �2�� 2�� up �

D �2�� 2�� up 
��

� �2�� ��� down ����

b. !: .

Unit 5 �/==9n �
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": . � number line diagram with an arrow from � to �2��, an arrow from
�2�� to ��, and a point at ��.

c. The spelunker was at an elevation of �7� feet, then went ��� feet up. The spelunker is
now at an elevation of 2� feet.

�-ti@itC $Cnt2/=i=

The most important thing for students to get out of this activity is how to tell from the equation
whether the sum will be positive, negative, or �, without having to draw a number line diagram
every time.

5rite all of the equations where the two addends have the same sign. The ask, “5hat happens
when the two addends have the same sign�”

5rite all of the equations where the two addends have the opposite sign. The ask, “5hat
happens when the two addends have opposite signs and . . .

the number with the larger magnitude is positive�”

the number with the larger magnitude is negative�”

�sk, “&ow can you tell when the sum will be zero�”

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �istening� !riting� ���� Stronger and �-earer �a$) �ime. To provide students with an
opportunity to generalize about the sum of two addends, ask students to draft an initial
response to the question “&ow can you tell from the equation whether the sum will be positive,
negative, or ��”. �sk students to meet with 2]� partners for feedback. Provide students with
prompts for feedback that will help each other strengthen their ideas and clarify their language
(e.g., “5hat if the signs of both numbers are the same�different�” or “&ow do you know if the
sum will be positive�negative�”, etc.). Students can borrow ideas and language from each
partner to refine their explanation. This will help students to use mathematical language to
generalize about the sums of rational numbers.
�esign �rin$ip-e�s�� �ptimi;e output �'or genera-i;ation�

��� �..in1 #+ti9n+6  ?7,/<=
	� 0inutes

•

•

�
�

•
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In this activity, no scaffolding is given and students use any strategy to find the sums. Monitor for
students who reason in different ways about the sums.

�..</==in1

7.,S.�.�.d

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: "iscussion Supports

Think Pair Share

�+?n-2

�rrange students in groups of 2. 2 minutes of quiet work time, followed by partner and whole�class
discussion.

$t?./nt %+=5 $t+t/7/nt

$ind the sums.

�.

2.

�.

$t?./nt #/=:9n=/

�. �

2. ��.�

�.

�</ )9? #/+.C 09< �9</�

$ind the sum without a calculator.

$t?./nt #/=:9n=/

�

�-ti@itC $Cnt2/=i=

Select students to share their solutions. Sequence beginning with diagrams, then with more
abstract reasoning. &elp students connect the different reasoning strategies.

•

•
•
•

Unit 5 �/==9n �



47

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �istening� ���� �is$ussion Supports. "emonstrate possible approaches to finding the
sums by thinking aloud and talking through your reasoning as you calculate the value of each
expression. $or the first problem, highlight adding (i.e., opposite of ), and how
recognizing opposites can help to find the value of the expression. �sk students, “5ho can
restate my reasoning in a different way�”. This helps invite more student participation and
meta�awareness of language and reasoning.
�esign �rin$ip-e�s�� Support sense�ma,ing� �aximi;e meta�a8areness

��
 $-2996 $?::6C  ?7,/< �in/
�ptional� 	� 0inutes
The purpose of this activity is to understand that even without knowing the actual numbers,
knowing how the signs and magnitudes of two numbers compare is enough to determine whether
their sum will be positive or negative.

In this activity, students use the relative position of numbers on the number line to compare them
(MP7). Instead of working with specific given numbers, they start with two different, arbitrary
lengths. They use these lengths to label various points on a number line. Students see that even
though each group may have worked with different lengths, they should still get the same answers
to the final set of questions, because everyone started with . Students use their new insights
to explain comparisons between signed numbers (MP�).

Identify a group that has a small difference between the lengths of their two obEects, as well as a
group that has a large difference between the lengths of their two obEects, to contrast their number
lines during the whole�class discussion.

�..</==in1

7.,S.�.�.b

7.,S.�.�.c

�n=t<?-ti9n+6 #9?tin/=

M*02: !ollect and "isplay

M*07: !ompare and !onnect

�+?n-2

�rrange students in groups of 2. Provide each group a blank strip of receipt tape. The length of tape
has to be longer than four times the length of their longer obEect. #nsure that each group has
access to two obEects of appropriate length.

•
•

•
•
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�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �e7e-op �anguage and S:mbo-s. "isplay or provide charts with symbols and
meanings. $or example, display the symbols �, �, and � and their respective meanings “less
than,” “greater than,” and “equal to.” 0emind students that they can refer to the display to
answer the last question in the activity.
Supports a$$essibi-it: 'or� �on$eptua- pro$essing� �emor:

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� �epresenting� ���	 �o--e$t and �isp-a:. Use this routine to connect the length of
given obEects to variable expressions with number line representations. *isten for and collect
vocabulary and phrases students use to describe how they measure and label lengths on the
number line (e.g., “ is located on the left side of the number line”) and how they compare the
values (e.g., “ is less than becauseb”). This will help students use mathematical language
as they reason on a number line.
�esign �rin$ip-e�s�� �ptimi;e output �'or +usti<$ation�� �aximi;e meta�a8areness

�nti-i:+t/. �i=-9n-/:ti9n=

Some students might forget which symbol means greater than or less than.

Some students may be confused between comparing the value of the expression and the
magnitude of the expression. #xplain that the number to the left on a number line has the lesser
value, even if it may have the greater magnitude (farther away from zero).

$t?./nt %+=5 $t+t/7/nt

7our teacher will give you a long strip of paper.

$ollow these instructions to create a number line.

�. $old the paper in half along its length and along its width.

2. Unfold the paper and draw a line along each crease.

�. *abel the line in the middle of the paper �. *abel the right end of the paper and the
left end of the paper .

4. Select two obEects of different lengths, for example a pen and a gluestick. The length of
the longer obEect is and the length of the shorter obEect is .

�. Use the obEects to measure and label each of the following points on your number line.

Unit 5 �/==9n �
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6. !omplete each statement using �, �, or �. Use your number line to explain your
reasoning.

a. ;;;;;

b. ;;;;;

c. ;;;;;

d. ;;;;;

e. ;;;;;

$t?./nt #/=:9n=/

�]�. �nswers vary. Sample response:

�. a. .  oth values are positive and is the value of the longer obEect.

b. .  oth numbers are negative but the same distance away from zero as and .

c. .  oth sides are zero.

d. . The expression on the left is greater than zero and the one on the
right is less than zero.

e. . Since is the same as , the same reason applies as before.

�-ti@itC $Cnt2/=i=

The most important thing for students to understand is that even without knowing the actual
numbers, knowing how the signs and magnitudes of two numbers compare is enough to determine
whether their sum will be positive or negative.

"isplay the number lines from the selected groups (one with a small difference between and
and one with a large difference).

"iscuss:

5hich points are in the same relative position� ($or example, is greater than and less
than in both cases.)

•
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5hich points are in different relative positions� ($or example, may be greater than on one
diagram but less than on the other.)

$or each part of the last question, ask students to indicate whether they used �, �, or �. &ave
students explain their reasoning until they come to an agreement. It may be helpful to point out the
different positions on the number lines that students refer to during their explanations.

If desired, you can extend the discussion by highlighting the fact that all the comparisons in the task
statement have the same answer for every group, but this didn�t have to be the case. �sk students
to invent another comparison that would have a different answer for some of the groups than
others. $or students who are struggling, ask them to connect positive and negative numbers and
addition and subtraction to the previous contexts using M*0 7 (!ompare and !onnect).

�/==9n $Cnt2/=i=
Main learning points:

To add two numbers with the same sign, we add their magnitudes (because the arrows point
in the same direction) and keep the same sign for the sum.

To add two numbers with different signs, we subtract their magnitudes (because the arrows
point in the opposite direction) and use the sign of the number with the larger magnitude for
the sum.

5hen we add a number and its opposite, the sum is zero. These are called additive inverses.

"iscussion questions:

5hat is the opposite of �� of ��� of � of ��.6�

5hat is the sum of a number and its opposite�

#xplain how to add two numbers with the same sign. 5ith different signs.

��5 �.. ��7 U:
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.�.b

$t?./nt %+=5 $t+t/7/nt

$ind each sum.

�.

2.

�.

•

•

•

•

•
•
•

•

Unit 5 �/==9n �
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$t?./nt #/=:9n=/

�. �

2. ���

�. ��.�

$t?./nt �/==9n $?77+<C
The opposite of a number is the same distance from � but on the other side of �.

The opposite of �� is �. 5hen we add opposites, we always get �. This diagram shows that
.

5hen we add two numbers with the same sign, the arrows that represent them point in the
same direction. 5hen we put the arrows tip to tail, we see the sum has the same sign.

To find the sum, we add the magnitudes and give it the correct sign. $or example,
.

-n the other hand, when we add two numbers with different signs, we subtract their
magnitudes (because the arrows point in the opposite direction) and give it the sign of the
number with the larger magnitude. $or example, .
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�/==9n � "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
5hat is the final elevation if

a. � bird starts at 2� m and changes �6 m�

b. � butterfly starts at 2� m and changes ��6 m�

c. � diver starts at � m and changes ��6 m�

d. � whale starts at �� m and changes �� m�

e. � fish starts at �� meters and changes ��� meters�

$96?ti9n
a. �6 m because

b. 4 m because

c. ��� m because

d. 2 m because

e. �2� m because

"<9,6/7 �
$t+t/7/nt
-ne of the particles in an atom is called an electron. It has a charge of ��. �nother particle in
an atom is a proton. It has charge of 
�. The charge of an atom is the sum of the charges of
the electrons and the protons. � carbon atom has an overall charge of �, because it has 6
electrons and 6 protons and . $ind the overall charge for the rest of the elements
on the list.
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c,arge fro0
electrons

c,arge fro0
protons

o9erall
c,arge

car&on �6 
6 �

neon ��� 
��

o;i(e ��� 
�

copper �27 
2�

tin ��� 
��

$96?ti9n
!arbon:

,eon:

-xide:

!opper:

Tin:

"<9,6/7 �
$t+t/7/nt
�dd.

$96?ti9n
a. 4�.6

b. �4.�

c. ���.4

d. ��

Unit 5 �/==9n �
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"<9,6/7 

$t+t/7/nt
*ast week, the price, in dollars, of a gallon of gasoline was . This week, the price of gasoline
per gallon increased by ��. 5hich expressions represent this week�s price, in dollars, of a
gallon of gasoline� Select all that apply.

�.

 .

!.

".

#.

$96?ti9n
9� �, �!�, �#�:
($rom Unit 4, *esson �.)

"<9,6/7 5
$t+t/7/nt
"ecide whether each table could represent a proportional relationship. If the relationship
could be proportional, what would be the constant of proportionality�

a. �nnie_s �ttic is giving away �� off coupons.

original price sale price

��� ���

�2� �2�

��� ���

b.  ettie�s  outique is having a 2�� off sale.
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original price sale price

��� ��2

�2� �2�

��� �2�

$96?ti9n
a. ,ot proportional.

b. Proportional. The constant of proportionality is �.� sale dollars per original dollar.

($rom Unit 2, *esson 7.)

Unit 5 �/==9n �
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�/==9n 
� �9n/C +n. �/,t=

�9+6=
�pply addition of signed numbers to calculate an account balance after a deposit or
withdrawal, and explain (orally and using other representations) the solution method.

#xplain (orally and in writing) how signed numbers can be used to represent situations
involving money, including deposits or withdrawals, and assets or debts.

5rite an equation with an unknown addend to represent a situation where the amount of
change is unknown.

�/+<nin1 %+<1/t=
I understand what positive and negative numbers mean in a situation involving money.

�/==9n  +<<+ti@/
In this lesson, students are introduced to using negative numbers in the context of money to
represent debts or debits.

It is common to use money contexts to represent signed numbers. -ne point that often gets
overlooked is that it is a $on7ention that we do this, rather than a necessity. �ny situation in which
we use a negative number to represent a debt (for example), we could equally well Eust use a
positive number and distinguish it by calling it a debt. The reason we use signed numbers in this
context is that it allows us to represent a whole class of problems with the same expression. $or
example, if a person has ��� in the bank and writes a �2� check, we can represent the balance as

. If they had written an ��� check, we can still write the balance as , as long as we
have adopted the convention that negative numbers represent what the person owes the bank
(and assuming the bank allows overdrafts). Using a mathematical structure (the signed numbers) to
represent a context (a checking account balance) is an example of modeling with mathematics
(MP4).

�6i1n7/nt=

�?i6.in1 !n

6.,S.!: �pply and extend previous understandings of numbers to the system of rational
numbers.

�..</==in1

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

•

•

•

•

•

•
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�?i6.in1 %9A+<.=

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: !o�!raft /uestions

M*0�: "iscussion Supports

Think Pair Share

#/;?i</. "</:+<+ti9n

This lesson presents opportunities to practice performing operations on signed values, but the
emphasis is really on noticing that money can be represented with positive and negative values. If
the computation requirements might get in the way of that understanding, consider providing
access to calculators.

$t?./nt �/+<nin1 �9+6=

*et�s apply what we know about signed numbers to money.


�
 �9n-/<t %i-5/t=
$ar0 #p� 	� 0inutes
There are many ways to think about debt, and the way the lender views it differs the way from the
borrower does. This warm�up introduces the idea that we can represent a debt with a signed
number. $rom the perspective of the person who owes money, the debt is usually viewed as a
negative number. $rom the perspective of the bank, it may be viewed as a positive number.

�?i6.in1 !n

6.,S.!

�?i6.in1 %9A+<.=

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

Think Pair Share

�+?n-2

�rrange students in groups of 2. �sk students,

�Priya is buying concert tickets for her and her friends with the money she earns at her part�time
Eob. This month, she has earned ����. !an she buy three ��� tickets for a concert��

•

•
•
•
•

•

•

•

Unit 5 �/==9n 
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�sk students to discuss with a partner for � minute.

#xplain that sometimes we can borrow money from a bank to buy things we cannot afford at the
time, and then pay the money back to the bank in the future. %ive students time for partner
discussion followed by whole�class discussion.

$t?./nt %+=5 $t+t/7/nt

Priya wants to buy three tickets for a concert. She has earned ���� and each ticket costs ���.
She borrows the rest of the money she needs from a bank and buys the tickets.

�. &ow can you represent the amount of money that Priya has after buying the tickets�

2. &ow much more money will Priya need to earn to pay back the money she borrowed
from the bank�

�. &ow much money will she have after she pays back the money she borrowed from the
bank�

$t?./nt #/=:9n=/

�nswers vary. Sample response:

�. Since Priya owes the bank money, this could be represented by a negative number, ����.

2. Priya needs to earn ��� more. Sample explanations:
 ecause .

 ecause .

�. She will have �� after she pays the money back.

�-ti@itC $Cnt2/=i=

The most important thing for students to understand is that when representing a debt with a
negative number, the additive inverse tells how much money is needed to pay off the debt. If Priya
has ����, then she needs ��� more to raise her balance back to ��.

If no students suggest that we can represent Priya�s money using a negative number, introduce the
idea.


�� �+0/t/<i+ �99. �/,t
	� 0inutes
In this activity, students solve problems about debts that can be represented with addition and
subtraction equations. Some problems ask students to calculate the balance after the transaction
and some questions ask students to calculate the amount of the transaction, given the starting and
ending balances. Students draw number lines to represent each problem.

�
�
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The series of questions involves a running balance after deposits and withdrawals are made.
Students may represent this by drawing a new diagram for each question, or by adding on to the
same diagram. #ither approach will work.

The focus in this activity is on writing a new equation to represent each situation, and on creating a
diagram to represent the situation. If students struggle, encourage them to think about what they
have already learned about adding and subtracting integers, and assure them that they can use
that understanding to reason about money. If students might struggle with the computations,
consider providing access to a calculator to take the focus off of computation.

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

�+?n-2

0emind students that a deposit is money paid into an account. If students do not read carefully,
they may not realize that they are expected to write an equation and create a diagram for each
question, and only record a numerical answer. #nsure they understand what they are expected to
do before they begin working.

%ive students quiet work time followed by whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. !hunk this task into more manageable
parts for students who benefit from support with organizational skills in problem solving. %ive
students time to work on the first ��2 transactions before checking in. Invite ��2 students to
think aloud and share how the came up with an equation and how they represented the
transaction on a number line. 0ecord their thinking on a display chart and keep the work
visible as students continue to work.
Supports a$$essibi-it: 'or� �rgani;ation� �ttention

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may struggle to write an equation for each problem. Prompt them to identify what
amount is unknown in each situation.

$t?./nt %+=5 $t+t/7/nt

�t the beginning of the month )iran had �24 in his school cafeteria account. Use a variable to
represent the unknown quantity in each transaction below and write an equation to
represent it. Then, represent each transaction on a number line. 5hat is the unknown
quantity in each case�

•

•

Unit 5 �/==9n 
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�. In the first week he spent ��6 on lunches. &ow much was in his account then�

2. Then he deposited some more money and his account balance was �2�. &ow much did
he deposit�

�. Then he spent ��4 on lunches the next week. &ow much was in his account then�

4. Then he deposited enough money to pay off his debt to the cafeteria. &ow much did he
deposit�

�. #xplain why it makes sense to use a negative number to represent )iran�s account
balance when he owes money.

$t?./nt #/=:9n=/

�nswers vary. Sample responses:

�. ;

2. ;

�. ;

4. ;
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�. It makes sense that his balance is negative because he must pay back a positive amount of
money to get to zero and stop owing money.

�-ti@itC $Cnt2/=i=

The most important thing for students to understand is that all the rules they have learned for
adding and subtracting signed numbers still work when applied to the context of negative amounts
of money.

0eview each of the following types of computations and discuss how they apply to the school
cafeteria situations:

�dding numbers with the same sign

�dding numbers with opposite signs

�dding opposites makes �

Subtracting as addition with a missing addend

Subtracting as adding the additive inverse

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �istening� ���� �is$ussion Supports. "emonstrate the use of mathematical language to
describe thinking. $or example, “If )iran begins the month with �24, I know that he starts with
a positive amount. I know he spends ��6, and spending money is subtraction or negative. To
create an equation, I need both values.” To provide an opportunity for both listening and
speaking, ask students, “5ho can restate my reasoning in a different way�” This helps invite
more student participation and meta�awareness of language and reasoning.
�esign �rin$ip-e�s�� �ptimi;e output �'or exp-anation�


�� �+n5 $t+t/7/nt
	� 0inutes
In this activity, students see that withdrawals, in addition to debts, can also be represented using
negative numbers. Students continue using addition and subtraction to solve problems about debt.

•
•
•
•
•

Unit 5 �/==9n 
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5hile solving the last problem, students may begin wondering about multiplying and dividing
signed numbers, which will be addressed in the next several lessons.

7ou may wish to ask students to pause after the first question for discussion. The decision about
which numbers to represent with positive versus negative values hinges on whether you are
thinking from the perspective of the person or the perspective of the account. Point out that the
final balance is represented with a negative number to show that the person owes the bank money
(this should be brought out in the launch). Therefore, from the perspective of the account, deposits
are positive values and withdrawals are negative values. It would be possible to proceed either way,
but it will facilitate discussion later if everyone uses the same convention as a result of work on the
first question.

�s students work, monitor for students who are expressing their reasoning as addition and
subtraction equations or expressions.

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: !o�!raft /uestions

�+?n-2

"isplay the bank statement image for all to see, without the questions. �sk students to think of two
things they notice and two things they wonder. %ive students � minute of quiet think time. Select a
few students to share. Make sure students understand the meaning of deposit and 8it)dra8a-.

%ive students quiet work time followed by whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. �ctivate or supply background knowledge. �llow
students to use calculators to ensure inclusive participation in the activity.
Supports a$$essibi-it: 'or� �emor:� �on$eptua- pro$essing

•

•
•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� !riting� ���� �o�$ra't �uestions. To support students in making sense of the bank
statement, display the image of the bank statement without the remaining text of the problem.
!larify the meaning of the terms in the bank statement (e.g., deposit, withdrawal, balance) in
this context. ,ote that the word “balance” has an everyday meaning (“I fell down when I lost my
balance”). Then ask pairs of students to write down possible mathematical questions that
might be asked about the situation. Invite pairs to share with the whole class. &ighlight
questions that relate to calculating a balance based on a given deposit or withdrawal. This will
allow students to use mathematical language related to a bank statement as they reason about
the accounting situation.
�esign �rin$ip-e�s�� �u-ti7ate $on7ersation� Support sense�ma,ing

$t?./nt %+=5 $t+t/7/nt

&ere is a bank statement.

�. If we put withdrawals and deposits in the same column, how can they be represented�

2. �ndre withdraws �4� to buy a music player. 5hat is his new balance�

�. If �ndre deposits ���� in this account, will he still be in debt� &ow do you know�

$t?./nt #/=:9n=/

�. 5e could use negative numbers to represent the withdrawals.

2. �ndre_s new balance will be ����2.47, because .

�. 7es, he will still be in debt. Sample explanations:

Unit 5 �/==9n 
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 ecause

 ecause

�</ )9? #/+.C 09< �9</�

The nationa- debt of a country is the total amount of money the government of that country
owes. Imagine everyone in the United States was asked to help pay off the national debt.
&ow much would each person have to pay�

$t?./nt #/=:9n=/

�nswers vary as the population and national debt of the United States changes. If the population of
the United States is about �26 million and the national debt is about ���.� trillion, each person
would have to pay about �6�,���.

�-ti@itC $Cnt2/=i=

The most important thing for students to understand is that the rules for adding and subtracting
signed numbers can help them solve problems about debts.

Select students to share their solutions. �sk students to indicate whether they agree, disagree, or
have any clarifying questions.

�/==9n $Cnt2/=i=
Main learning points:

5e can use positive numbers to represent payments into a bank account (deposits) and
negative numbers to represent money taken out of an account (withdrawals).

5e can also use a negative balance to represent debt (owing money).

5e can use the additive inverse to quickly find how much money is needed to reach a balance
of zero.

"iscussion questions:

5hat words do we use to mean �money added into� or �money taken out of� an account�

&ow can we represent owing money�

5hy does it make sense to use negative numbers to represent debt�

&ow can we tell how much money is needed to pay off a debt�


�
 �?Cin1 + �i5/
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.�

�
�

•

•
•

•
•
•
•

•



66

$t?./nt %+=5 $t+t/7/nt

�. !lare has ���� in her bank account. She buys a bike for �2��. 5hat is !lare�s account
balance now�

2. If !lare earns �7� the next week from delivering newspapers and deposits it in her
account, what will her account balance be then�

$t?./nt #/=:9n=/

�. !lare�s balance is ����.

2. !lare�s new balance is �2�.

$t?./nt �/==9n $?77+<C
 anks use positive numbers to represent money that gets put into an account and negative
numbers to represent money that gets taken out of an account. 5hen you put money into an
account, it is called a (eposit. 5hen you take money out of an account, it is called a
:it,(ra:al.

People also use negative numbers to represent debt. If you take out more money from your
account than you put in, then you owe the bank money, and your account balance will be a
negative number to represent that debt. $or example, if you have �2�� in your bank account,
and then you write a check for ����, you will owe the bank ���� and your account balance
will be �����.

starting &alance (eposits an( :it,(ra:als ne: &alance

� ��

�� ���

2�� ����

����

In general, you can find a new account balance by adding the value of the deposit or
withdrawal to it. 7ou can also tell quickly how much money is needed to repay a debt using
the fact that to get to zero from a negative value you need to add its opposite.

�69==+<C
deposit

withdrawal

•
•

Unit 5 �/==9n 
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�/==9n 
 "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
The table shows five transactions and the resulting account balance in a bank account, except
some numbers are missing. $ill in the missing numbers.

transaction a0ount account &alance

transaction 	 2�� 2��

transaction 
 ��47 ��

transaction � ��

transaction � �22�

transaction 
 �

$96?ti9n

transaction a0ount account &alance

transaction 	 2�� 2��

transaction 
 ��47 ��

transaction � �� �4�

transaction � �22� ��6

transaction 
 �6 �

"<9,6/7 �
$t+t/7/nt

a. !lare has ��4 in her bank account. � store credits her account with a ��� refund. &ow
much does she now have in the bank�

b. Mai�s bank account is overdrawn by �6�, which means her balance is ��6�. She gets ���
for her birthday and deposits it into her account. &ow much does she now have in the
bank�

c. Tyler is overdrawn at the bank by ����. &e gets �7� for his birthday and deposits it.
5hat is his account balance now�
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d. �ndre has ��7 in his bank account and writes a check for ��7. �fter the check has been
cashed, what will the bank balance show�

$96?ti9n
a. �64 because

b. �2� because

c. ����� because

d. ���� because

"<9,6/7 �
$t+t/7/nt
*ast week, it rained inches. This week, the amount of rain decreased by ��. 5hich
expressions represent the amount of rain that fell this week� Select all that apply.

�.

 .

!.

".

#.

$96?ti9n
9� �, �!�, �#�:
($rom Unit 4, *esson �.)

"<9,6/7 

$t+t/7/nt
"ecide whether or not each equation represents a proportional relationship.

a. 4olume measured in cups ( ) vs. the same volume measured in ounces ( ):

b. �rea of a square ( ) vs. the side length of the square ( ):

c. Perimeter of an equilateral triangle ( ) vs. the side length of the triangle ( ):

d. *ength ( ) vs. width ( ) for a rectangle whose area is 6� square units:

Unit 5 �/==9n 
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$96?ti9n
a. yes

b. no

c. yes

d. no

($rom Unit 2, *esson �.)

"<9,6/7 5
$t+t/7/nt
�dd.

a.

b.

c.

$96?ti9n
a.

b. or

c.

($rom Unit �, *esson �.)

"<9,6/7 �
$t+t/7/nt
In each diagram, represents a different value.
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$or each diagram,

a. 5hat is something that is de<nite-: true about the value of �

b. 5hat is something that $ou-d be true about the value of �

$96?ti9n
�nswers vary. Sample responses:

"iagram �:

a. The value of is definitely negative. The value of is definitely greater than and less than �,

since is closer to � than it is to ��.

b. The value of could be or ��.4; these values are negative and between � and .

"iagram  :

a. The value of is definitely positive. The value of is definitely between � and 2, since is a
little greater than �.

b. The value of could be �.4 or ; these values are positive and between � and �.�.

"iagram !:

a. The value of is definitely positive, because � is negative (for example, ). The
value of is definitely between � and 2, since the distance of from � is a little greater than
�.

b. The value of could be or �.4; these values are halfway (or a little less than halfway)

between � and 2.

"iagram ":

Unit 5 �/==9n 
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a. The value of is definitely negative. The value of is definitely less than and greater than

��, since is farther away from � than it is from �.

b. The value of could be ��.7 or ; these values are between � and �� but closer to ��.

($rom Unit �, *esson �.)
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�/==9n 5� #/:</=/ntin1 $?,t<+-ti9n

�9+6=
%eneralize (orally and in writing) that subtracting a number results in the same value as
adding the additive inverse.

Interpret a number line diagram that represents subtracting signed numbers as adding with
an unknown addend.

Use a number line diagram to find the difference of signed numbers, and explain (orally) the
reasoning.

�/+<nin1 %+<1/t=
I can explain the relationship between addition and subtraction of rational numbers.

I can use a number line to subtract positive and negative numbers.

�/==9n  +<<+ti@/
In this lesson, students represent a subtraction of signed numbers on a number line by relating it to
an addition equation with a missing addend. The convention for representing subtraction on the
number line fits with the convention for representing addition. 5hen we represent , we
represent with an arrow starting at zero, with an arrow starting where the first arrow ends, and

with a point at the end of the second arrow. So when we want to represent , we
represent with a point, with an arrow starting at zero, and the difference is the other arrow
that is needed to reach from the end of the first arrow to the point.

�t the beginning of the lesson, students see that a subtraction equation like can be
thought of as the related addition equation . �fter repeatedly calculating differences this
way (MP�), students recognize that the answer to each subtraction problem is the same number
they would get by adding the opposite of the number. $or example, by the end of the lesson,
students see that can also be thought of as

�6i1n7/nt=

�?i6.in1 !n

�.-�. .4: Understand subtraction as an unknown�addend problem. $or example, subtract
by finding the number that makes �� when added to �.

�..</==in1

7.,S.�.�.c: Understand subtraction of rational numbers as adding the additive inverse,
. Show that the distance between two rational numbers on the number line is

the absolute value of their difference, and apply this principle in real�world contexts.

•

•

•

•
•

•

•

Unit 5 �/==9n 5
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�?i6.in1 %9A+<.=

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: !larify, !ritique, !orrect

M*0�: "iscussion Supports

$t?./nt �/+<nin1 �9+6=

*et�s subtract signed numbers.

5�
 �;?i@+6/nt �;?+ti9n=
$ar0 #p� 
 0inutes
The purpose of this warm�up is to refresh students� previous understanding about the relationship
between addition and subtraction (MP7) so they can write related equations.

�s students work, watch for any students who create a number line diagram to help them generate
equations that express the same relationship a different way.

�?i6.in1 !n

�.-�. .4

�?i6.in1 %9A+<.=

7.,S.�.�

�+?n-2

%ive students � minute of quiet work time. 0emind students that each new equation must include
only the numbers in the original equation.

�nti-i:+t/. �i=-9n-/:ti9n=

If students struggle to come up with other equations, encourage them to represent the relationship
using a number line diagram, and then think about other operations they can use to show the same
relationship with the same numbers.

$t?./nt %+=5 $t+t/7/nt

!onsider the equation . &ere are some more equations, using the same numbers,
that express the same relationship in a different way:

•

•
•
•

•

•
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$or each equation, write two more equations, using the same numbers, that express the
same relationship in a different way.

�.

2.

$t?./nt #/=:9n=/

�. $or

2. $or

�-ti@itC $Cnt2/=i=

�sk selected students to share their equations that express the same relationship a different way. If
any students created a number line diagram to explain their thinking, display this for all to see to
facilitate connections between addition equations and related subtraction equations. #very addition
equation has related subtraction equations and every subtraction equation has related addition
equations; these are the most important takeaways from this activity.

5�� $?,t<+-ti9n Ait2  ?7,/< �in/=
	� 0inutes
The purpose of this activity is to apply the representation students have used while adding signed
numbers, as well as the relationship between addition and subtraction, to begin subtracting signed
numbers. Students are given number line diagrams showing one addend and the sum. They are
asked to figure out what the other addend would be. Students examine how these addition
equations with missing addends can be written using subtraction by analyzing and critiquing the
reasoning of others (MP�).

Monitor for students who are using a consistent structure to analyze the diagrams to generalize
and write related addition and subtraction equations (MP�). � template for this work might look
something like:

�..</==in1

7.,S.�.�.c

�
�
�

�
�
�

•

Unit 5 �/==9n 5



75

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

�+?n-2

It may be useful to remind students how they represented addition on a number line in previous
lessons. In particular, it is helpful to keep in mind that the two addends in an addition equation are
drawn �tip�to�tail.� 7ou might use any number line diagrams created in the previous activity as an
illustration of this idea.

�sk students to complete the questions for the first diagram and pause for discussion. Then, give
students quiet work time to complete the remaining problems, followed by whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�ngagement� �e7e-op �''ort and �ersisten$e. !onnect a new concept to one with which students
have experienced success. $or example, reference previous activities where students used a
representation while adding signed numbers to provide an entry point for this activity.
Supports a$$essibi-it: 'or� So$ia-�emotiona- s,i--s� �on$eptua- pro$essing

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �istening� ���� �is$ussion Support. To support students in producing statements
about Mai_s and Tyler_s equations, provide sentence frames such as: “I agree�disagree with Mai�
Tyler becauseb.”.
�esign �rin$ip-e�s�� Support sense�ma,ing� �ptimi;e output �'or $ritiques�

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may say they disagree with Tyler�s equations for the number lines. Use fact families
to help students see that subtraction equations are a valid way to represent problems involving
finding a missing addend given a sum. It may help to remind them of the work they did in the
warm�up.

$t?./nt %+=5 $t+t/7/nt

�. &ere is an unfinished number line diagram that represents a sum of �.

a. &ow long should the other arrow be�

•
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b. $or an equation that goes with this diagram, Mai writes .
Tyler writes . "o you agree with either of them�

c. 5hat is the unknown number� &ow do you know�

2. &ere are two more unfinished diagrams that represent sums.

$or each diagram:

a. 5hat equation would Mai write if she used the same reasoning as before�

b. 5hat equation would Tyler write if he used the same reasoning as before�

c. &ow long should the other arrow be�

d. 5hat number would complete each equation�  e prepared to explain your
reasoning.

�. "raw a number line diagram for 5hat is the unknown number� &ow do
you know�

$t?./nt #/=:9n=/

�.
a. � units

b. �nswers vary. Sample response: I agree with Mai because I want to know what to add to
� to get � because � is the end point. I also agree with Tyler because the equations are
equivalent.

c. 
�. Sample explanation: The unknown number is � because to get from � to � you add on
�.

2. $irst Image:
a. Mai would write

b. Tyler would write

Unit 5 �/==9n 5
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c. The other arrow should be �� units long.

d. The number is ��, because the other arrow is �� units long and pointing to the right.

Second Image:
a. Mai would write

b. Tyler would write

c. The other arrow should be �� units long.

d. The number is ���, because the other arrow is �� units long but pointing to the left.

�. �nswers vary. Sample response:

The unknown number is ��, because the arrow is � units long and pointing left.

�-ti@itC $Cnt2/=i=

The most important things for students to understand is that subtraction equations can be written
as addition equations with a missing addend and number line diagrams can help students figure
out what the missing addend is. Students need to be comfortable with this way of representing
subtraction for the next activity.

�sk at least one student to share their missing addend for each problem. �sk students to share
their reasoning until they come to an agreement. "isplay two related equations for all to see and
use as a reference in the following activity. They might look something like this, or you might choose
to use numbers in a specific example rather than letters in a general example.

5�� (/ �+n �.. �n=t/+.
	
 0inutes
In this activity, students begin to see that subtracting a signed number is equivalent to adding its
opposite. $irst, students match expressions and number line diagrams. Then they add and subtract
numbers to see that subtracting a number is the same as adding its opposite (MP�).

Monitor for students who see and can articulate the pattern that adding a number is the same as
subtracting its opposite.

�..</==in1

7.,S.�.�.c•
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�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: !larify, !ritique, !orrect

�+?n-2

�rrange students in groups of 2. %ive students � minutes of quiet work time, then have them check
in with a partner. &ave them continue to complete the activity, and follow with a whole�group
discussion.

$t?./nt %+=5 $t+t/7/nt

�. Match each diagram to one of these expressions:

a.

b.

c.

d.

2. 5hich expressions in the first question have the same value� 5hat do you notice�

•
•

Unit 5 �/==9n 5
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�. !omplete each of these tables. 5hat do you notice�

e;pression 9alue e;pression 9alue

$t?./nt #/=:9n=/

�. a.

b.

c.

d.

2. and have the same value. and have the same value. I notice that
subtracting a number is the same as adding its opposite.

�. I notice that subtracting a number is the same as adding its opposite.

e;pression 9alue

�

�

�

�

�4

�4

e;pression 9alue

�

�

4

4

��

��
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�</ )9? #/+.C 09< �9</�

It is possible to make a new number system using on-: the numbers �, �, 2, and �. 5e will
write the symbols for adding and subtracting in this system like this: and

. The table shows some of the sums.

� 	 
 �

� � � 2 �

	 � 2 � �


 2 � � �

�

�. In this system, and . &ow can you
see that in the table�

2. 5hat do you think should be�

�. 5hat about �

4. 5hat do you think should be�

�. 5hat about �

6. !an you think of any uses for this number system�

$t?./nt #/=:9n=/

�. is in the third row and fourth column and is in the fourth row and fifth
column.

2. �ny responses are allowed. &owever, if we want to satisfy the commutative and associative
properties, then .

�. �ssuming commutativity and associativity, .

4. �ssuming is the inverse of , .

�. �ssuming is the inverse of , .

6. �nswers vary. $or example, think about a dial which can only make �� clockwise turns. The
fact that making three such turns followed by two more turns is the same as making only one
turn (since making four of those five �� turns leaves you in the same position) could be
represented by the statement . If we thought of the operation as turning the dial
counterclockwise, then the statement reflects that two clockwise turns followed by
three counterclockwise turns has the same effect as doing � clockwise turns.

�-ti@itC $Cnt2/=i=

The most important takeaway is that subtracting a number gets the same answer as adding its
opposite.

Select students to share what patterns they noticed. If no student mentions it, point out
that subtracting a number is the same as adding its opposite. �sk students to help you list all of the
pairs that show this.

Unit 5 �/==9n 5
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Then write this expression: . �sk how it could be written as a sum� . 5hat numbers are
both of these expressions equal to�

$or students who are ready to explore how knowing how to solve a one�step equation involving
addition or subtraction (from grade 6) helps us show that subtracting a number is the same as
adding its opposite, continue.

This is also true when solving equations. 5rite this equation:

�sk how it can be written as a sum. 0ecord students� responses. If no student writes

then write that. Then point out that we can add �7 to each side:

There is nothing special about these numbers, because a number and its opposite always make a
sum of �. So subtracting a number is always the same as adding its opposite.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

!riting� �on7ersing� ���
 �-ari':� �ritique� �orre$t. Present an incorrect statement about adding
and subtracting numbers that reflects a possible misunderstanding from the class. "isplay the
following for all to see: “ has the same value as , because subtracting is the
same as adding the opposite”. Invite students to discuss this argument with a partner. �sk, “"o
you agree with the statement� 5hy or why not�” Invite students to clarify and then critique the
reasoning, and to write an improved response. This will help students use the language of
Eustification to critique the reasoning related to subtraction of signed numbers.
�esign �rin$ip-e�s�� �aximi;e meta�a8areness� �u-ti7ate $on7ersation

�/==9n $Cnt2/=i=
Main takeaways:

7ou can think of subtraction as addition with a missing addend: 5hat number do I need to add
to get from to �

•
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7ou can evaluate a subtraction expression by adding the opposite: . This
works regardless of the sign for or .

"iscussion questions

&ow could we rewrite the expression using addition� ( , or more simply
)

"oes this work for all numbers�

5�
 $+7/ '+6?/
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.�.c

$t?./nt %+=5 $t+t/7/nt

�. 5hich other expression has the same value as � #xplain your reasoning.

a.

b.

c.

d.

2. 5hich other expression has the same value as � #xplain your reasoning.

a.

b.

c.

d.

$t?./nt #/=:9n=/

�. . Sample explanation: because adding �� is the same as subtracting �

2. . Sample explanation: because subtracting �� is the same as adding �

$t?./nt �/==9n $?77+<C
The equation is equivalent to . The diagram illustrates the second
equation.

•

•

•

•

Unit 5 �/==9n 5
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,otice that the value of is 2.

5e can solve the equation by adding �� to both sides. This shows that

*ikewise, is equivalent to .

,otice that the value of is �2.

5e can solve the equation by adding �� to both sides. This shows that

In general:

If , then . 5e can add to both sides of this second equation to get that
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�/==9n 5 "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
5rite each subtraction equation as an addition equation.

a.

b.

c.

d.

$96?ti9n
a. (or )

b. (or )

c. (or )

d. (or )

"<9,6/7 �
$t+t/7/nt
$ind each difference. If you get stuck, consider drawing a number line diagram.

a.

b.

c.

d.

e.

f.

g.

h.

$96?ti9n
a. �

b. ��

Unit 5 �/==9n 5
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c. ��

d. ��

e. ���

f. ��

g. �

h. ���

"<9,6/7 �
$t+t/7/nt
� restaurant bill is ��� and you pay �72. 5hat percentage gratuity did you pay�

$96?ti9n
22�, because .

($rom Unit 4, *esson ��.)

"<9,6/7 

$t+t/7/nt
$ind the solution to each equation mentally.

a.

b.

c.

d.

$96?ti9n
a.

b.

c.

d.
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"<9,6/7 5
$t+t/7/nt
-ne kilogram is 2.2 pounds. !omplete the tables. 5hat is the interpretation of the constant
of proportionality in each case�

poun(s .ilogra0s

2.2 �

��

�.�

�

;;;;;; kilogram per pound

.ilogra0s poun(s

� 2.2

7

��

�.�

;;;;;; pounds per kilogram

$96?ti9n
!omplete the tables. 5hat is the interpretation of the constant of proportionality in each case�

a.
poun(s .ilogra0s

2.2 �

�� �

�.� 2.�

� �.4�

�.4� kilogram per pound

Unit 5 �/==9n 5
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b.
.ilogra0s poun(s

� 2.2

7 ��.4

�� 66

�.� �.�

2.2 pounds per kilogram

($rom Unit 2, *esson �.)



88

�/==9n �� $?,t<+-tin1 #+ti9n+6  ?7,/<=

�9+6=
!ompare and contrast (orally) subtraction expressions that have the same numbers in the
opposite order.

0ecognize that the “difference” of two numbers can be positive or negative, depending on the
order they are listed, while the “distance” between two numbers is always positive.

Subtract signed numbers, and explain (orally) the reasoning.

�/+<nin1 %+<1/t=
I can find the difference between two rational numbers.

I understand how to subtract positive and negative numbers in general.

�/==9n  +<<+ti@/
In this lesson, students see that the di''eren$e between two numbers can be positive or negative, but
the distan$e between two numbers is always positive. Using the geometry of the number line (MP7),
they see that if you switch the order in which you subtract two numbers, the difference becomes its
opposite.

$or example, to find the difference in temperature between 
7� and 
�2 we
calculate , so the difference is �� . The distance between these two is also �� . -n
the other hand, to find the difference in temperature between 
�2 and we
calculate , so the difference is . The distance is still �� . In general, if

, then .  y observing the outcome of several examples, students may
conEecture that this is always true (MP�).

�6i1n7/nt=

�?i6.in1 !n

6.##. : 0eason about and solve one�variable equations and inequalities.

�..</==in1

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

7.,S.�.�.c: Understand subtraction of rational numbers as adding the additive inverse,
. Show that the distance between two rational numbers on the number line is

the absolute value of their difference, and apply this principle in real�world contexts.

•

•

•

•
•

•

•

•

Unit 5 �/==9n �



89

�?i6.in1 %9A+<.=

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

�n=t<?-ti9n+6 #9?tin/=

M*0�: !larify, !ritique, !orrect

M*0�: "iscussion Supports

,umber Talk

Think Pair Share

#/;?i</. �+t/<i+6=

�9?<�0?n-ti9n -+6-?6+t9<=

#/;?i</. "</:+<+ti9n

Use of calculators is optional. In this lesson, the important insights come from observing the
outcome of evaluating expressions. Practice evaluating the expressions is of secondary importance.

$t?./nt �/+<nin1 �9+6=

*et�s bring addition and subtraction together.

��
  ?7,/< %+65� �i==in1 �../n.
$ar0 #p� 
 0inutes
The purpose of this number talk is to remind students about reasoning to find a missing addend
and to rewrite each addition equation using subtraction. In this case, each problem is presented as
an equation to solve. Previously in this unit, we have represented unknown values with question
marks. &ere, the unknown value is represented with a letter.

It may not be possible to share every possible strategy for the given limited time. !onsider
gathering only two distinctive strategies per problem.

�?i6.in1 !n

6.##. 

�?i6.in1 %9A+<.=

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

,umber Talk

•

•
•
•
•

•

•

•
•
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�+?n-2

"isplay one problem at a time. %ive students �� seconds of quiet think time per problem and ask
them to give a signal when they have an answer and a strategy. $ollow with a whole�class
discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. To support working memory, provide students with
sticky notes or mini whiteboards.
Supports a$$essibi-it: 'or� �emor:� �rgani;ation

$t?./nt %+=5 $t+t/7/nt

Solve each equation mentally. 0ewrite each addition equation as a subtraction equation.

$t?./nt #/=:9n=/

Possible strategies:
5orking backwards, I can subtract to find the missing addend 2��.

I can make several guesses in a row until I find the right number:
If , then , which is too small.
If , then , which is still a little bit too small.
If , then , which is Eust right.

Possible strategy:

�nd then

or equivalent. Possible strategy:

(or )

(or )

(or )

•
�

�
�

�
�

�

•
�
�
�
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91

�-ti@itC $Cnt2/=i=

�sk students to share their reasoning. 0ecord and display the responses for all to see. If students
begin to talk about the distance between the given addend and sum when finding , it may be
helpful to draw a number line to represent their thinking. To involve more students in the
conversation, use some of the following questions:

“5ho can restate ;;;_s reasoning in a different way�”

“"id anyone find the value of the same way, but would explain it differently�”

“"id anyone find the value of in a different way�”

“"oes anyone want to add on to ;;;;;_s strategy�”

“"o you agree or disagree� 5hy�”

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� ���� �is$ussion Supports.: "isplay sentence frames to support students when they
explain their strategy. $or example, �$irst, I ;;;;; because . . .� or �I noticed ;;;;; so I . . . .� Some
students may benefit from the opportunity to rehearse what they will say with a partner before
they share with the whole class.
�esign �rin$ip-e�s�� �ptimi;e output �'or exp-anation�

��� �B:</==i9n= Ait2 �6tit?./
	� 0inutes
In this activity, students return to the familiar context of climbing up and down a cliff to apply what
they have learned about subtracting signed numbers. They represent the change in elevation with
an expression and then calculate the value of the expression. This activity does not provide a
number line diagram or ask students to draw one, but some students may still choose to do so.

In this activity students are introduced to the idea that to find the difference between two values,
we subtract one from the other. They use the context to make sure the order of the numbers in the
subtraction expression correct. In the next activity, they attend to this explicitly in the abstract.

In this activity, no scaffolding is given, and students are free to use any strategy to find the
differences.

�..</==in1

7.,S.�.�.c

�n=t<?-ti9n+6 #9?tin/=

M*0�: !larify, !ritique, !orrect

•
•
•
•
•

•

•
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�+?n-2

�rrange students in groups of 2. %ive them � minutes of quiet work time, then have them check
their progress with their partner. �fter students have come to agreement about the first few, they
should finish the remainder. $ollow with a whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. Provide appropriate reading accommodations and
supports to ensure students have access to written directions, word problems and other
text�based content.
Supports a$$essibi-it: 'or� �anguage� �on$eptua- pro$essing

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may wonder why they are being asked to solve the same problems that they already
have. Point out that they have learned new ways of representing these problems than what they did
previously.

$t?./nt %+=5 $t+t/7/nt

� mountaineer is changing elevations. 5rite an expression that represents the difference
between the final elevation and beginning elevation. Then write the value of the change. The
first one is done for you.

&eginning
ele9ation

�feet�

?nal
ele9ation

�feet�

(i>erence
&et:een ?nal
an( &eginning

c,ange


4�� 
��� 
���


4�� 
��


4�� ��2�

�2�� 
6��

�2�� ���

�2�� ����

�2�� �
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$t?./nt #/=:9n=/

&eginning
ele9ation

�feet�

?nal
ele9ation

�feet�

(i>erence
&et:een ?nal
an( &eginning

c,ange


4�� 
��� 
���


4�� 
�� ����


4�� ��2� ��2�

�2�� 
6�� 
���

�2�� ��� 
���

�2�� ���� ����

�2�� � 2��

�</ )9? #/+.C 09< �9</�

$ill in the table so that every row and every column sums to �. !an you find another way to
solve this puzzle�

��2 � �

� ��� 2�

2� ��� � ��2

��2 ���

��� 2� ��2

��2 � �

� ��� 2�

2� ��� � ��2

��2 ���

��� 2� ��2

$t?./nt #/=:9n=/

�nswers vary. Sample responses:
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��� ��2 � 2� �

� � ��2 ��� 2�

2� � ��� � ��2

��2 2� � � ���

� ��� 2� ��2 �

��� ��2 � 2� �

� �7 � ��� 2�

2� � ��� � ��2

��2 �7 �7 � ���

� ��� 2� ��2 �

�-ti@itC $Cnt2/=i=

Students should understand that to find the difference between two numbers, we subtract.  e sure
they attend to the order in which the numbers appear in the subtraction expressions: the final
elevation always comes first because the question asked for the difference between the final and
the beginning elevations. �lso reinforce the notion that to subtract a number, we can add its
opposite. $or familiar problems like , this isn�t necessary.  ut for problems like

it is easier for some people than going through the process of reasoning about it as an
addition problem like , although this is always an option, and it is good to reinforce
that we get the same answer whenever students choose to solve it this way.

"raw attention to the final three lines in the table, which all involve subtracting a negative number.
Make sure that students see that subtracting a negative results in the same answer as adding its
opposite.

Unit 5 �/==9n �
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

!riting� �on7ersing� ���
 �-ari':� �ritique� �orre$t. Present an incorrect statement that reflects a
possible misunderstanding from the class. $or example, “If the final elevation is feet and
the starting elevation is feet, then the difference is ”. Invite students to clarify
and then critique the reasoning, and to write an improved statement. *isten for ways students
use the words, �negative,� �difference,� �subtract,� �opposite,� and clarify any cases where they
are used incorrectly. This helps students evaluate, and improve on, the written mathematical
work of others.
�esign �rin$ip-e�s�� �aximi;e meta�a8areness� �u-ti7ate $on7ersation

��� �9/= t2/ !<./< �+tt/<�
	� 0inutes
In this activity, students see that if you reverse the order of the two numbers in a subtraction
expression, you get the same magnitude with the opposite sign (MP�).

$or students who might overly struggle to evaluate the expressions, consider providing access to a
calculator and showing them how to enter a negative value. The important insight here is the
outcome of evaluating the expressions. Practice evaluating the expressions is of lesser importance.

In this activity, no supports are given or suggested and students are free to use any strategy to find
the differences.

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

Think Pair Share

�+?n-2

 efore working with the subtraction expressions in the task statement, consider telling students to
close their books or devices and display these addition expressions for all to see. "iscuss whether
the order of the addends matters when adding signed numbers.

•

•
•
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� �

�rrange students in groups of 2. %ive students quiet work time followed by partner and whole�class
discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. �ctivate or supply background knowledge. "isplay a
list of familiar strategies students can choose from to find the value of each subtraction
expression.
Supports a$$essibi-it: 'or� �emor:� �on$eptua- pro$essing

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may try to interpret each subtraction expression as an addition equation with a
missing addend and struggle to calculate the correct answer. 0emind them that we saw another
way to evaluate subtraction is by adding the additive inverse. !onsider demonstrating how one of
the subtraction expressions can be rewritten (e.g. ).

Some students may struggle with deciding whether to add or subtract the magnitudes of the
numbers in the problem. Prompt them to sketch a number line diagram and notice how the arrows
compare.

$t?./nt %+=5 $t+t/7/nt

�. $ind the value of each subtraction expression.

Unit 5 �/==9n �
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� �

2. 5hat do you notice about the expressions in !olumn � compared to !olumn  �

�. 5hat do you notice about their values�

$t?./nt #/=:9n=/

�.
� �

� ��

�4 ��4

��� ��

�� �

2.4 �2.4

� ��

2. �nswers vary. Sample response: The numbers are the same, but they are subtracted in the
opposite order.

�. �nswers vary. Sample reponse: They are opposites (additive inverses).

�-ti@itC $Cnt2/=i=

The most important thing for students to understand is that changing the order of the two numbers
being subtracted will give the additive inverse of the original difference: . The two
differences have the same magnitude but opposite signs. -n a number line diagram, the arrows are
the same length but pointing in opposite directions.
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!onsider displaying these unfinished number line diagrams as specific examples that students can
refer to during the whole�class discussion:

"iscuss:

"oes changing the order of the numbers in an addition expression change the value� 5hy�

"oes changing the order of the numbers in a subtraction expression change the value� 5hy�

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �istening� ���� �is$ussion Support. To support whole�class discussion, display the
sentence frames, �!hanging the order of the numbers in an addition expression does�does not
change the value because . . .� and �!hanging the order of the numbers in a subtraction
expression does�does not change the value because . . .� In addition, to encourage students to
respond to each other�s ideas, invite students to use the frames, �I agree with ;;;; because . . .�
and �I disagree with ;;;; because . . .�
�esign �rin$ip-e�s�� Support sense�ma,ing� �ptimi;e output �'or exp-anation�

•
•

Unit 5 �/==9n �
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�/==9n $Cnt2/=i=
Main takeaways:

The difference between two numbers can be positive or negative, depending on their order:
.

The distance between two numbers is always positive. It does not depend on their order,
because it is the magnitude of the difference: .

"iscussion questions:

5hat is the difference between �2 and ��� ( )

5hat is the difference between �� and �2� ( )

5hat is the distance between �2 and ��� ( )

5hat is the distance between �� and �2� ( )

��
 � $?,t<+-ti9n �B:</==i9n
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.�.c

$t?./nt %+=5 $t+t/7/nt

Se-e$t a-- of the choices that are equal to .

�. �7

2. 7

�. The difference between �� and ��2.

4. The difference between ��2 and ��.

�.

6.

$t?./nt #/=:9n=/

7; The difference between �� and ��2;

$t?./nt �/==9n $?77+<C
5hen we talk about the difference of two numbers, we mean, “subtract them.” Usually, we
subtract them in the order they are named. $or example, the difference of 
� and is

.

•

•

•
•
•
•

•
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The difference of two numbers tells you how far apart they are on the number line. � and �6
are �4 units apart, because :

,otice that if you subtract them in the opposite order, you get the opposite number:

In general, the distance between two numbers and on the number line is . ,ote
that the distan$e between two numbers is always positive, no matter the order.  ut the
di''eren$e can be positive or negative, depending on the order.

Unit 5 �/==9n �
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�/==9n � "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
5rite a sentence to answer each question:

a. &ow much warmer is �2 than 4��

b. &ow much warmer is �2 than �4��

$96?ti9n
�nswers vary. Possible responses:

a. �2 is 42 degrees warmer than 4�.

b. �2 is �22 degrees warmer than �4�.

"<9,6/7 �
$t+t/7/nt

a. 5hat is the difference in height between �� m up a cliff and �7 m up a cliff� 5hat is the
distance between these positions�

b. 5hat is the difference in height between an albatross flying at ��� m above the surface
of the ocean and a shark swimming �� m below the surface� 5hat is the distance
between them if the shark is right below the albatross�

$96?ti9n
a. The difference in height is ��7 m, because . The distance is �7 m, because

.

b. The difference in height is ��� m, because . The distance is ��� m, because
.

"<9,6/7 �
$t+t/7/nt
� company produces screens of different sizes.  ased on the table, could there be a
relationship between the number of pixels and the area of the screen� If so, write an
equation representing the relationship. If not, explain your reasoning.
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s4uare inc,es of screen nu0&er of pi;els

6 ��,��4

72 �7�,24�

��� �44,�2�

��� �,���,2��

$96?ti9n
It is a proportional relationship which can be represented as where represents the
number of pixels and is the area of the screen in square inches.

($rom Unit 2, *esson �.)

"<9,6/7 

$t+t/7/nt
$ind each difference.

$96?ti9n
a. ���

b. 4�

c.

d.

"<9,6/7 5
$t+t/7/nt
� family goes to a restaurant. 5hen the bill comes, this is printed at the bottom of it:

�
�

�

�

Unit 5 �/==9n �
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%ratuity %uide $or 7our !onvenience:
��� would be �4.��
��� would be ��.�7
2�� would be �6.�2

&ow much was the price of the meal�
#xplain your reasoning.

$96?ti9n
The bill was close to ��2.6�. 5e can�t tell the exact amount because the suggested dollar amounts
have been rounded to the hundredths place. , , and

. The first and third quotients are exact while the middle quotient is rounded to
the nearest hundredth.

($rom Unit 4, *esson ��.)

"<9,6/7 �
$t+t/7/nt
5hich is a scaled copy of Polygon �� Identify a pair of corresponding sides and a pair of
corresponding angles. !ompare the areas of the scaled copies.

$96?ti9n
Polygon " is a scaled copy of Polygon �. This is true because all of the side lengths are doubled. The
area of Polygon " is 4 times the area of Polygon �.
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�nswers vary. Sample markings:

($rom Unit �, *esson 2.)

Unit 5 �/==9n �
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�/==9n �� �..in1 +n. $?,t<+-tin1 t9 $96@/ "<9,6/7=

�9+6=
�pply addition and subtraction of signed numbers to solve problems in an unfamiliar context,
and explain (orally and in writing) the solution method.

Interpret signed numbers used to represent gains or losses in an unfamiliar context.

�/+<nin1 %+<1/t=
I can solve problems that involve adding and subtracting rational numbers.

�/==9n  +<<+ti@/
The purpose of this lesson is to put students� knowledge about addition and subtraction of signed
numbers to use in real�life contexts. They work with tables that show the change, positive or
negative, in quantities such as inventory or energy usage, and must make sense of these tables to
answer questions about the context. �n optional activity extends students� work with signed
numbers on the number line to points in all four quadrants of the coordinate plane.

�s students reason about quantities using signed numbers they engage in MP2.

�6i1n7/nt=

�?i6.in1 !n

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

�..</==in1

7.,S.�.�.c: Understand subtraction of rational numbers as adding the additive inverse,
. Show that the distance between two rational numbers on the number line is

the absolute value of their difference, and apply this principle in real�world contexts.

7.,S.�.�: Solve real�world and mathematical problems involving the four operations with
rational numbers.!omputations with rational numbers extend the rules for manipulating
fractions to complex fractions.

�?i6.in1 %9A+<.=

7.##. .4: Use variables to represent quantities in a real�world or mathematical problem, and
construct simple equations and inequalities to solve problems by reasoning about the
quantities.

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*06: Three 0eads

•

•

•

•

•

•

•

•
•
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M*0�: "iscussion Supports

Think Pair Share

$t?./nt �/+<nin1 �9+6=

*et_s apply what we know about signed numbers to different situations.

��
 "9=iti@/ 9<  /1+ti@/�
$ar0 #p� 
 0inutes
The purpose of this warm�up is to have students reason about an equation involving positive and
negative rational numbers using what they have learned about operations with rational numbers.

�?i6.in1 !n

7.,S.�.�

�?i6.in1 %9A+<.=

7.##. .4

�n=t<?-ti9n+6 #9?tin/=

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students �� seconds of quiet think time and ask them to give
a signal when they have an answer and a strategy for the first question. Then have them discuss
their reasoning with a partner. �sk for an explanation, and then ask if everyone agrees with that
reasoning.

Then give students �� seconds of quiet think time and ask them to give a signal when they have an
answer for the second question. Then have them discuss their reasoning with a partner.

$t?./nt %+=5 $t+t/7/nt

5ithout computing:

�. Is the solution to positive or negative�

2. Select all the expressions that are solutions to .

a.

b.

c.

d.

•
•

•

•

•

Unit 5 �/==9n �
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$t?./nt #/=:9n=/

�. The solution is negative.

2. and

�-ti@itC $Cnt2/=i=

�sk several student to share which expressions they chose for the second question. "iscuss until
everyone is in agreement about the answer to the second question.

��� "29n/ �n@/nt9<C
	� 0inutes
Positive and negative numbers are often used to represent $)anges in a quantity. �n increase in the
quantity is positive, and a decrease in the quantity is negative. In this activity, students see an
example of this convention and are asked to make sense of it in the given context.

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students �� seconds of quiet work time followed by � minute
of partner discussion for the first two problems.  riefly, ensure everyone agrees on the
interpretation of positive and negative numbers in this context, and then invite students to finish
the rest of the questions individually. $ollow with whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �e7e-op �anguage and S:mbo-s. Use virtual or concrete manipulatives to connect
symbols to concrete obEects or values. $or example, demonstrate “change” by adding or taking
away phones in a whole�class discussion.
Supports a$$essibi-it: 'or�  isua-�spatia- pro$essing� �on$eptua- pro$essing

•

•
•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �epresenting� ���� �is$ussion Supports. To support small�group discussion, provide
sentence frames such as: “The change between Monday and Tuesday is ;;; because....”. Some
students may see the change in the column labeled “change” while others may note that on
Monday, there were �� phones, and on Tuesday, there are only �6. This will help students use
the table representation to reason about the inventory.
�esign �rin$ip-e�s�� Support sense�ma,ing

$t?./nt %+=5 $t+t/7/nt

� store tracks the number of cell phones it has in stock and how many phones it sells.

The table shows the inventory for one
phone model at the beginning of each
day last week. The inventory changes
when they sell phones or get
shipments of phones into the store.

in9entory c,ange

�on(ay �� �2

"ues(ay �6 ��

$e(nes(ay �� �7

",urs(ay 4 �6

�ri(ay �2 2�

�. 5hat do you think it means when the change is positive� ,egative�

2. 5hat do you think it means when the inventory is positive� ,egative�

�.  ased on the information in the table, what do you think the inventory will be at on
Saturday morning� #xplain your reasoning.

4. 5hat is the difference between the greatest inventory and the least inventory�

$t?./nt #/=:9n=/

�nswers vary. Sample responses:

�. The inventory increases; the inventory decreases.

2. There are phones in the store that people can buy; someone ordered a phone but they are
waiting for one to come into the store.

�. Sample response: I think the inventory will be ��, because the inventory one day is the sum of
the inventory and the change on the previous day.

Unit 5 �/==9n �
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4. The difference is 2�:

�-ti@itC $Cnt2/=i=

Tell students that we often use positive and negative to represent changes in a quantity. Typically,
an increase in the quantity is positive, and a decrease in the quantity is negative.

�sk students what they answered for the second question and record their responses. &ighlight
one or two that describe the situation clearly.

�sk a few students to share their answer to the third question, and discuss any differences. Then
discuss the answer to the last question.

��� $96+< "9A/<
	
 0inutes
It is common to use positive numbers to represent credit and negative numbers to represent debts
on a bill. This task introduces students to this convention and asks them to solve addition and
subtraction questions in that context. ,ote that whether a number should be positive or negative is
often a choice, which means one must be very clear about explaining the interpretation of a signed
number in a particular context (MP6).

$or the second question, monitor for students who find the amount each week and sum those, and
students who sum the value of the electricity used and the value of the electricity generated
separately, and then find the sum of those.

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*06: Three 0eads

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students 4 minutes of quiet work time followed by partner
discussion. $ollow with a whole�class discussion.

•

•
•
•
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�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �$$ess 'or �er$eption. 0ead &an_s electricity bill situation aloud. Students who
both listen to and read the information will benefit from extra processing time. !heck in with
students to see if they have any questions about the context of the situation.
Supports a$$essibi-it: 'or� �anguage

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� ���� �)ree �eads. Use this routine to support reading comprehension of this word
problem, without solving it for students. In the first read, read the problem with the goal of
comprehending the situation (e.g., This problem is about a house with solar panels that
generate energy.). In the second read, ask students to analyze the mathematical quantities
(e.g., used ���.�6 worth of electricity, generated �6.7� worth of electricity, current charges are
���.�6, Solar !redit is ��6.7� and the amount due is �74.��). In the third read, ask students to
brainstorm possible strategies to answer the questions. This helps students connect the
language in the word problem and the reasoning needed to solve the problem, while still
keeping the intended level of cognitive demand in the task.
�esign �rin$ip-e�s�� Support sense�ma,ing

$t?./nt %+=5 $t+t/7/nt

&an�s family got a solar panel. #ach month they get
a credit to their account for the electricity that is
generated by the solar panel. The credit they receive
varies based on how sunny it is.

!urrent charges: ���.�6
Solar !redit: ��6.7�

�mount due: �76.��

&ere is their electricity bill from (anuary.

In (anuary they used ���.�6 worth of electricity and
generated �6.7� worth of electricity.

�. In (uly they were traveling away from home and only used ���.24 worth of electricity.
Their solar panel generated �22.7� worth of electricity. 5hat was their amount due in
(uly�

2. The table shows the value of the electricity they used and the value of the electricity
they generated each week for a month. 5hat amount is due for this month�

Unit 5 �/==9n �
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use( ��� generate( ���

:ee. 	 ��.4� �6.��

:ee. 
 2�.7� ��.�4

:ee. � ��.�2 �7.7�

:ee. � 24.�� ��.�6

�. 5hat is the difference between the value of the electricity generated in week � and
week 2�  etween week 2 and week ��

$t?./nt #/=:9n=/

�. ���.��

2. �4�.�7

�.  etween week � and week 2 it is �2.6�.  etween week 2 and week � it is ���.24.

�</ )9? #/+.C 09< �9</�

5hile most rooms in any building are all at the same level of air pressure, hospitals make use
of �positive pressure rooms� and �negative pressure rooms.� 5hat do you think it means to
have negative pressure in this setting� 5hat could be some uses of these rooms�

$t?./nt #/=:9n=/

&ere the pressure of a room is being measured relative to the air pressure outside of the room, by
taking the quantity

So a positive pressure room is one where there air pressure inside the room is greater than the air
pressure outside the room, and the reverse for negative pressure rooms. In positive pressure
rooms, air does not naturally flow into the room, so it is a good place to keep patients who have a
weakened immune system and are very susceptible to getting infected by airborne diseases. In
negative pressure rooms, air does not naturally flow out of the room, so it is a good place to keep
patients who are highly contagious.

�-ti@itC $Cnt2/=i=

�sk one or more students to share their answer to the first question and resolve any discrepancies.

�sk selected students to share their reasoning for the second questions. "iscuss the relative merits
of different approaches to solving the problem.
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$inish by going over the solution to the third question. Point out that the bill will reflect a negative
number in the amount due section, but we can interpret this to mean that the family receives a
credit, and it will be applied to their next bill.

��
 �iE/</n-/= +n. �i=t+n-/=
�ptional� 	
 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
In grade 6, students practiced finding the horizontal or vertical distance between points on a
coordinate plane. In this activity, students see that this can be done by subtracting the or

�coordinates for the points (MP7). Students continue to work with the distinction
between distan$e (which is unsigned) and di''eren$e (which is signed) (MP6). This prepares them
finding the slope of a line and the diagonal distance between points in grade �.

�..</==in1

7.,S.�.�.c

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students � minutes of quiet work time followed by partner
discussion. $ollow with a whole�class discussion.

$t?./nt %+=5 $t+t/7/nt

Plot these points on the coordinate grid:

•
•

•
•

Unit 5 �/==9n �
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�. 5hat shape is made if you connect the dots in order�

2. 5hat are the side lengths of figure �

�. 5hat is the difference between the �coordinates of and �

4. 5hat is the difference between the �coordinates of and �

�. &ow do the differences of the coordinates relate to the distances between the points�

$t?./nt #/=:9n=/

�. a rectangle

2. 6 and �

�. �

4. ��

�. The absolute value of the difference is the distance.

�-ti@itC $Cnt2/=i=

Main learning points:
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5hen two points in the coordinate plane lie on a horizontal line, you can find the distance
between them by subtracting their �coordinates.

5hen two points in the coordinate plane lie on a vertical line, you can find the distance
between them by subtracting their �coordinates.

The distance between two numbers is independent of the order, but the difference depends
on the order.

"iscussion questions:

#xplain what makes the distance between two points and the difference between two points
distinct.

#xplain how you would find the vertical or horizontal distance between two points.

#xplain how you would find the vertical or horizontal difference between two points.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�epresenting� Spea,ing� ���� �is$ussion Supports.  efore the whole�class discussion, invite
students to discuss and prepare their responses to the discussion questions listed in the
synthesis. "isplay the questions for all to see, and provide sentence frames that students can
use to explain their reasoning. $or example, �To find the vertical (or horizontal) distance
between two points, first we ;;;;;, and then we ;;;;;.�, and �To find the vertical (or horizontal
difference) between two points, first we ;;;;;, and then we ;;;;;.� *isten for and amplify the
ways students describe the distinction between distance (which is unsigned) and difference
(which is signed). This opportunity to prepare in advance will provide students with additional
opportunities to clarify their thinking, and to consider how they will communicate their
reasoning.
�esign �rin$ip-e�s�� Support sense�ma,ing

�/==9n $Cnt2/=i=
5hat are some situations where adding and subtracting rational numbers can help us solve
problems�

��5 �9E// $29: �?:=
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.�

•

•

•

•

•
•

•

Unit 5 �/==9n �
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$t?./nt %+=5 $t+t/7/nt

&ere is some record keeping
from a coffee shop about their
paper cups. !ups are delivered
2,��� at a time.

(ay c,ange

�on(ay 
2���

"ues(ay ��2�

$e(nes(ay ��27

",urs(ay 
�7��

�ri(ay ���6

!atur(ay �7�2

!un(ay �

�. #xplain what a positive and negative number means in this situation

2. �ssume the starting amount of coffee cups is �. &ow many paper cups are left at the
end of the week�

�. &ow many cups do you think were used on Thursday� #xplain how you know.

$t?./nt #/=:9n=/

�. Interpretations vary. Positive might mean number of cups delivered or delivered minus used,
negative might mean used up.

2. 2�2�

�. 2��. #xplanations vary. Sample explanation: It looks like some were delivered and some were
used. Since they are delivered 2,��� at a time, then would be the number used.

$t?./nt �/==9n $?77+<C
Sometimes we use positive and negative numbers to represent quantities in context. &ere
are some contexts we have studied that can be represented with positive and negative
numbers:

temperature

elevation

inventory

an account balance

electricity flowing in and flowing out

•
•
•
•
•
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In these situations, using positive and negative numbers, and operations on positive and
negative numbers, helps us understand and analyze them. To solve problems in these
situations, we Eust have to understand what it means when the quantity is positive, when it is
negative, and what it means to add and subtract them.

5hen two points in the
coordinate plane lie on
a horizontal line, you
can find the distance
between them by
subtracting their

�coordinates.

5hen two points in the
coordinate plane lie on
a vertical line, you can
find the distance
between them by
subtracting their

�coordinates.

0emember: the distan$e between two numbers is independent of the order, but the di''eren$e
depends on the order.

Unit 5 �/==9n �
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�/==9n � "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
The table shows four transactions and the resulting account balance in a bank account,
except some numbers are missing. $ill in the missing numbers.

transaction a0ount account &alance

transaction 	 �6� �6�

transaction 
 �22.�� ��7.��

transaction � ��2.��

transaction � �4�.4�

$96?ti9n

transaction a0ount account &alance

transaction 	 �6� �6�

transaction 
 �22.�� ��7.��

transaction � ����.�� ��2.��

transaction � �22�.7� �4�.4�

"<9,6/7 �
$t+t/7/nt
The departure 'rom t)e a7erage is the difference between the actual amount of rain and the
average amount of rain for a given month. The historical average for rainfall in �lbuquerque,
,M for (une, (uly, and �ugust is shown in the table.

�une �uly �ugust

�.67 �.� �.�7

a. *ast (une only �.�7 inches of rain fell all month. 5hat is the difference between the
average rainfall and the actual rainfall for last (une�
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b. The departure from the average rainfall last (uly was ��.�6 inches. &ow much rain fell
last (uly�

c. &ow much rain would have to fall in �ugust so that the total amount of rain equals the
average rainfall for these three months� 5hat would the departure from the average be
in �ugust in that situation�

$96?ti9n
�. �.� inches.
2. �.�4 inches. The departure from average was negative, the actual rainfall needed to be �.�6
inches less than the average rainfall.
�. 2.4� inches; �.�6 inches. The departure from the average in (une was ��.� and for (uly was ��.�6,
so for those two months it was . So it will have to rain �.�6 more inches in
�ugust than usual to make that up and the departure from the average will be �.�6.

.

"<9,6/7 �
$t+t/7/nt

a. &ow much higher is ��� than 4�� m�

b. &ow much higher is ��� than �4�� m�

c. 5hat is the change in elevation from �,��� m to �,4�� m�

d. 5hat is the change in elevation between �,��� m and ���� m�

e. &ow much higher is �2�� m than 4�� m�

$96?ti9n
a. ��� m, because

b. ��� m, because

c. ��,��� m, because

d. ��,��� m, because

e. �6�� m, because

($rom Unit �, *esson 6.)

"<9,6/7 

$t+t/7/nt
Tyler orders a meal that costs ���.

a. If the tax rate is 6.6�, how much will the sales tax be on Tyler_s meal�

Unit 5 �/==9n �
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b. Tyler also wants to leave a tip for the server. &ow much do you think he should pay in
all� #xplain your reasoning.

$96?ti9n
a. ��.�� because

b. �nswers vary. Sample response: I think Tyler should pay ��� in all, because that would cover
his meal, the sales tax, and a 2�� tip for the server.

($rom Unit 4, *esson ��.)

"<9,6/7 5
$t+t/7/nt
In a video game, a character is healed at a constant rate as long as they are standing in a
certain circle. !omplete the table.

ti0e in circle
�secon(s�

,ealt, gaine(
�points�

4 ���

��

�

�,���

$96?ti9n

secon(s in circle ,ealt, gaine(

4 ���

�� 2��

� 7�

4� �,���

($rom Unit 2, *esson �.)
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$/-ti9n� �?6ti:6Cin1 +n. �i@i.in1 #+ti9n+6  ?7,/<=

�/==9n �� "9=iti9n� $://.� +n. �i</-ti9n

�9+6=
#xplain (orally and in writing) how signed numbers can be used to represent positions and
speeds in opposite directions.

%eneralize (orally) that the product of a negative number and a positive number is negative.

5rite a multiplication equation to represent a situation involving constant speed with
direction.

�/+<nin1 %+<1/t=
I can multiply a positive number with a negative number.

I can use rational numbers to represent speed and direction.

�/==9n  +<<+ti@/
In this lesson, students are introduced to multiplying a negative number with a positive number,
using the context of velocity, time, and position. In the next lesson, they multiply two negative
numbers.

The context of elevation is an example of using signed numbers to represent the position of an
obEect along a line relative to a reference position (sea level in the case of elevation). In the
general case, zero represents the reference position, positive numbers represent positions on one
side of the reference position, and negative numbers represent positions on the other side. In this
lesson, students see that signed numbers can also be used to represent speed 8it) dire$tion.
Scientists use the term 7e-o$it: to describe the speed of an obEect in a specified direction. If
one obEect is moving with a positive velocity, then any obEect moving in the opposite direction will
have a negative velocity.

In previous units, students solved problems about moving obEects, using the fact that the product of
the (positive) speed and the (positive) travel time gives the (positive) distance traveled. In this
lesson, students use several examples in the context of moving along a line to see that the product
of a negati7e velocity and a positive travel time results in a negati7e position relative to the starting
point.

�6i1n7/nt=

�..</==in1

7.,S.�.2.a: Understand that multiplication is extended from fractions to rational numbers by
requiring that operations continue to satisfy the properties of operations, particularly the
distributive property, leading to products such as and the rules for multiplying
signed numbers. Interpret products of rational numbers by describing real�world contexts.

•

•
•

•
•

•

Unit 5 �/==9n �
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7.0P.�: �nalyze proportional relationships and use them to solve real�world and mathematical
problems.

�n=t<?-ti9n+6 #9?tin/=

M*02: !ollect and "isplay

M*0�: "iscussion Supports

$t?./nt �/+<nin1 �9+6=

*et�s use signed numbers to represent movement.

��
 �i=t+n-/� #+t/� %i7/
$ar0 #p� 
 0inutes
This activity reminds students of previous work they have done with constant speed situations,
using for the relationship between distance, rate, and time. This prepares students for
representing movement in opposite directions using signed numbers in the rest of this lesson.

Students may fall back to earlier methods to make sense of these problems and come up with a
solution, like creating a double number line or a table of equivalent ratios relating distance and
time. These approaches are fine. In the discussion, though, ensure everyone understands using

to represent the relationship between distance traveled, elapsed time, and rate of travel for
constant speed situations.

�..</==in1

7.0P.�

�+?n-2

�sk students what they remember about problems involving distance, rate, and time. They might
offer that distances traveled and elapsed time creates a set of equivalent ratios, or that the elapsed
time can be multiplied by the speed to give the distance traveled. %ive students � minute of quiet
work time followed by whole�class discussion.

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may struggle knowing whether they should multiply or divide the numbers in each
problem situation. 0emind them of the equation .

$t?./nt %+=5 $t+t/7/nt

�. �n airplane moves at a constant speed of �2� miles per hour for � hours. &ow far does
it go�

2. � train moves at constant speed and travels 6 miles in 4 minutes. 5hat is its speed in
miles per minute�

•

•
•

•
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�. � car moves at a constant speed of �� miles per hour. &ow long does it take the car to
go 2�� miles�

$t?./nt #/=:9n=/

�. �6� miles, because

2. or equivalent miles per minute, because

�. 4 hours, because

�-ti@itC $Cnt2/=i=

The most important thing for students to remember is that the equation can be used to
solve problems involving movement at a constant speed.

To find the distance traveled, you can multiply the rate of travel (or speed) by the elapsed
time.

To find the rate of travel (or speed), you can divide the distance by the elapsed time.

To find the elapsed time, you can divide the distance traveled by the rate of travel (or speed).

!onsider drawing a table to facilitate the discussion of each problem and to remind students of the
strategies they used while working with proportional relationships, such as using a scale factor or
calculating the constant of proportionality. 5hen relating distance and time in a constant speed
situation, the speed is the constant of proportionality.

��� �9in1 �/0t� �9in1 #i12t
	� 0inutes
The purpose of this activity is to understand that a rate of travel at a constant speed (defined as
velocity) can indicate the direction of travel, by using a negative or positive value to describe travel
to the left or to the right of a location taken to be �.

Students use their earlier understanding of a chosen zero point and describe their movement left
(negative) or right (positive) along the number line, with different speeds. This will produce negative
or positive end points depending on if they are moving to the left or the right. This will lead to
students describing negative numbers multiplied by positive in the next activity.

�..</==in1

7.,S.�.2.a

�n=t<?-ti9n+6 #9?tin/=

M*02: !ollect and "isplay

•

•
•

•

•

Unit 5 �/==9n �
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�+?n-2

0emind students we have seen in earlier lessons that we can pick a location to represent zero, and
then locations on either side are positive or negative.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. "emonstrate and encourage students to use color
coding and annotations to highlight connections between representations in a problem. $or
example, use the same color to highlight important connections between the number line and
changes in position in the table.
Supports a$$essibi-it: 'or�  isua-�spatia- pro$essing

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� ���	 �o--e$t and �isp-a:. �s students discuss their expressions with a partner, listen
for and collect the language students use to identify and describe the direction of travel in their
expressions. 5rite the students_ words and phrases on a visual display and update it
throughout the remainder of the lesson. 0emind students to borrow language from the display
as needed. This will help students read and use mathematical language during their paired and
whole�group discussions.
�esign �rin$ip-e�s�� �ptimi;e output �'or exp-anation�� �aximi;e meta�a8areness

�nti-i:+t/. �i=-9n-/:ti9n=

Students may want to use the number line to help them with the position changes in the table.

&ave students write in words how they calculated ending positions for the left and right if they get
stuck trying to write an expression with variables.

$t?./nt %+=5 $t+t/7/nt

�. �fter each move, record your location in the table. Then write an expression to
represent the ending position that uses the starting position, the speed, and the time.
The first row is done for you.
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starting
position

(irection
spee(

�units per
secon(�

ti0e
�secon(s�

en(ing
position
�units�

e;pression

� right � � 
��

� left 4 6

� right 2 �

� right 6 2

� left �.� �

2. &ow can you see the dire$tion of movement in the expression�

�. Using a starting position , a speed , and a time , write two expressions for an ending
position. -ne expression should show the result of moving right, and one expression
should show the result of moving left.

$t?./nt #/=:9n=/

�.

starting
position

(irection
spee( �units per

secon(�
ti0e

�secon(s�
en(ing

position
e;pression

� right � � 
��

� left 4 6 �24

� right 2 � 
�6

� right 6 2 
�2

� left �.� � ��.�

2. The direction of movement is represented by whether you add to or subtract from �.

�. Moving right . Moving left .

�-ti@itC $Cnt2/=i=

�sk students to share how they could see the direction of travel in their expressions. It has to do
with whether they added or subtracted the product from zero. #nsure that everyone
understands why represents final positions to the right of zero and represents
positions to the left of zero.

Unit 5 �/==9n �



125

5e saw, earlier in this unit, that subtracting a positive is the same as adding a negative. So let_s
write a sing-e expression, where instead of speed (which is always a positive number) we use
a signed number for speed p-us dire$tion and we call this quantity 7e-o$it:. 4elocities when moving to
the right will be represented by positive numbers, and velocities when moving to the left will be
represented by negative numbers.

��� '/69-itC
	
 0inutes
The purpose of this activity is for students to encounter a concrete situation where multiplying two
positive numbers results in a positive number, and multiplying a positive and a negative number
results in a negative number.

Students use their earlier understanding of a chosen zero point, location relative to this as a
positive or negative quantity and description of movement left (negative) or right (positive) along
the number line, with different speeds. They extend their understanding to movement with positive
and negative velocity and different times. This will produce negative or positive end points
depending on if the velocity is negative or positive. *ooking at a number of different examples will
help students describe rules for identifying the sign of the product of a negative number with
a positive number (MP�).

�..</==in1

7.,S.�.2.a

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

�+?n-2

"isplay the image to remind students of west (left, negative) and east (right, positive) from the
previous activity. "escribe that we can talk about speed in a direction by calling it velocity and using
a sign, so negative velocities represent movement west, and positive velocities represent movement
east.

•

•
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�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension.  egin with a physical demonstration of positive and
negative velocity and different number times using the given number line to support
connections between new situations and prior understandings. !onsider using these
prompts—“5hat does this demonstration have in common with moving left or right in the
previous activity�” or “&ow is the direction of velocity related to the positive or negative sign�”
Supports a$$essibi-it: 'or� �on$eptua- pro$essing�  isua-�spatia- pro$essing

�nti-i:+t/. �i=-9n-/:ti9n=

#ncourage students who get stuck to use the provided number line to represent each situation.

$t?./nt %+=5 $t+t/7/nt

� trafc safety engineer was studying travel patterns along a highway. She set up a camera
and recorded the speed and direction of cars and trucks that passed by the camera. Positions
to the east of the camera are positive, and to the west are negative.

4ehicles that are traveling towards the east have a positive velocity, and vehicles that are
traveling towards the west have a negative velocity.

�. !omplete the table with the position of each vehicle if the vehicle is traveling at a
constant speed for the indicated time period. Then write an equation.

9elocity
�0eters per

secon(�

ti0e after passing
t,e ca0era
�secon(s�

en(ing
position
�0eters�

e4uation
(escri&ing

t,e position


2� 
�� 
2��

�2� 
��


�2 
4�

��� 
2�


2� �

2. If a car is traveling east when it passes the camera, will its position be positive or
negative 6� seconds after it passes the camera� If we multiply two positive numbers, is
the result positive or negative�

Unit 5 �/==9n �
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�. If a car is traveling west when it passes the camera, will its position be positive or
negative 6� seconds after it passes the camera� If we multiply a negative and a positive
number, is the result positive or negative�

$t?./nt #/=:9n=/

9elocity �0eters per
secon(�

ti0e after passing t,e
ca0era �secon(s�

en(ing position
�0eters�

e4uation (escri&ing
position


2� 
�� 
2��

�2� 
�� �6��


�2 
4� 
�2��

��� 
2� �7��


2� � �

2. � car traveling east will be at a positive position 6� seconds after passing the camera—this means
that if we multiply two positive numbers the result is positive.

�. � car traveling west will be at a negative position 6� seconds after passing the camera—this
means that if we multiply a negative and a positive number the result is negative.

�</ )9? #/+.C 09< �9</�

In many contexts we can interpret negative rates as �rates in the opposite direction.� $or
example, a car that is traveling ��� miles per hour is traveling in the opposite direction of a
car that is traveling 4� miles per hour.

�. 5hat could it mean if we say that water is flowing at a rate of �� gallons per minute�

2. Make up another situation with a negative rate, and explain what it could mean.

$t?./nt #/=:9n=/

�. �nswers vary. Sample responses: � tank is draining out � gallons of water per minute. "ue to
tides, a creek is flowing upstream at a rate of � gallons per minute.

2. �nswers vary.

�-ti@itC $Cnt2/=i=

The most important thing for students to understand from this activity is that if we multiply two
positive numbers the result is positive and that if we multiply a positive and a negative number the
result is negative.

�sk a student to share their rationale about each problem. "isplay the number line from the
launch, and place the negative answers in the context of the problem (to the west). Make sure the
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distinction is made between the velocity (the direction of movement) and the position. Then, ensure
students see that at least in this case, it appears that when we multiply two positive values, the
product is positive.  ut when we multiply a positive by a negative value, the product is negative. 5e
are going to take this to be true moving forward, even if the numbers represent other things.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� ����� �is$ussion Supports. �s students make sense of the ending position of the
vehicles, provide sentence frames such as: “If we multiply two positive numbers, the result is
;;; becauseb.” and “If we multiply a positive and a negative number, the result is ;;;
becauseb.”. This helps students use mathematical language to generalize about multiplying
positive and negative numbers.
�esign �rin$ip-e�s�� Support sense�ma,ing� �ptimi;e output �'or genera-i;ation�

�/==9n $Cnt2/=i=
Main takeaways:

5e can choose a zero point and then positive and negative numbers can represent positions
to the right or left of this zero point.

Signed numbers can also be used to represent speed in opposite directions. This is called
velocity.

� negative number multiplied by a positive gets a negative product.

"iscussion questions:

&ow can we represent a position to the left or right of a starting point without using direction
words�

&ow can we represent how fast something is moving to the left or right from a starting point�
5hat word do we use to represent speed with a direction�

5hat kind of number do you get when you multiply a negative number by a positive number�

��
 �?6ti:6i-+ti9n �B:</==i9n=
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.2.a

$t?./nt %+=5 $t+t/7/nt

$our runners start at the same point; *in, #lena, "iego, �ndre. $or each runner write a
multiplication equation that describes their Eourney.

•

•

•

•

•

•

•

Unit 5 �/==9n �
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�. *in runs for 2� seconds at �.2 meters per second. 5hat is her finish point�

2. #lena runs for 2� seconds and finishes at 2�� meters. 5hat is her velocity�

�. "iego runs for �2 seconds at ��.� meters per second. 5hat is his finish point�

4. �ndre runs for �� seconds and finishes at �2�� meters. 5hat is his velocity�

$t?./nt #/=:9n=/

�.

2.

�.

4.

$t?./nt �/==9n $?77+<C
5e can use signed numbers to represent the position of an obEect along a line. 5e pick a
point to be the reference point, and call it zero. Positions to the right of zero are positive.
Positions to the left of zero are negative.

5hen we combine speed with direction indicated by the sign of the number, it is called
7e-o$it:. $or example, if you are moving � meters per second to the right, then your velocity is

� meters per second. If you are moving � meters per second to the left, then your velocity is
�� meters per second.

If you start at zero and move � meters per second for �� seconds, you will be
meters to the right of zero. In other words, .

If you start at zero and move �� meters per second for �� seconds, you will be
meters to the -e't of zero. In other words,

In general, a negative number times a positive number is a negative number.
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�/==9n � "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
� number line can represent positions that are north and south of a truck stop on a highway.
"ecide whether you want positive positions to be north or south of the truck stop. Then plot
the following positions on a number line.

a. The truck stop

b. � miles north of the truck stop

c. �.� miles south of the truck stop

$96?ti9n
#ither choice is fine as long as students are consistent in the next part.

"<9,6/7 �
$t+t/7/nt

a. &ow could you distinguish between traveling west at � miles per hour and traveling east
at � miles per hour without using the words “east” and “west”�

b. $our people are cycling. They each start at the same point. (� represents their starting
point.) Plot their finish points after five seconds of cycling on a number line

*in cycles at � meters per second

"iego cycles at �4 meters per second

#lena cycles at � meters per second

,oah cycles at �6 meters per second

$96?ti9n
a.  y giving the velocities opposite signs.

b.

"<9,6/7 �
$t+t/7/nt
$ind the value of each expression.

a.

�
�
�
�

Unit 5 �/==9n �
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b.

c.

d.

$96?ti9n
a. 7.�

b.

c. ��6.2

d.

($rom Unit �, *esson 6.)

"<9,6/7 

$t+t/7/nt
$or each equation, write two more equations using the same numbers that express the same
relationship in a different way.

a.

b.

c.

d.

$96?ti9n
$or each question, students should have 2 of the � equations listed.

a. ; ;

b. ; ;

c. ; ;

d. ; ;

($rom Unit �, *esson �.)
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"<9,6/7 5
$t+t/7/nt
� shopper bought a watermelon, a pack of napkins, and some paper plates. In his state, there
is no tax on food. The tax rate on non�food items is ��. The total for the three items he
bought was ��.2� before tax, and he paid ��.�� in tax. &ow much did the watermelon cost�

$96?ti9n
�4.4�. The non�food items cost . The watermelon cost .

($rom Unit 4, *esson ��.)

"<9,6/7 �
$t+t/7/nt
5hich graphs could not represent a proportional relationship� #xplain how you decided.

$96?ti9n
  and " are graphs that do not represent proportional relationships.   is not a straight line and "
does not go through the origin.

($rom Unit 2, *esson ��.)

Unit 5 �/==9n �
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�/==9n �� �?6ti:6Cin1 #+ti9n+6  ?7,/<=

�9+6=
%eneralize (orally) that the product of two negative numbers is positive.

Interpret signed numbers used to represent elapsed time before or after a chosen reference
point.

Use patterns to find the product of signed numbers, and explain (orally and using other
representations) the reasoning.

�/+<nin1 %+<1/t=
I can explain what it means when time is represented with a negative number in a situation
about speed and direction.

I can multiply two negative numbers.

�/==9n  +<<+ti@/
The purpose of this lesson is to develop the rules for multiplying two negative numbers. Students
use the familiar fact that

to make sense of this rule. They interpret negative time as time before a chosen starting time and
then figure out what the position is of an obEect moving with a negative velocity at a negative
time. �n obEect moving with a negative velocity is moving from right to left along the number line. �t
a negative time it has not yet reached its starting point of zero, so it is to the right of zero, and
therefore its position is positive. So a negative velocity times a negative time gives a positive
position. 5hen students connect reasoning about quantities with abstract properties of numbers,
they engage in MP2.

There is also an optional activity where students can use another approach to understanding why
the product of two negative numbers is positive, by examining patterns in an extended
multiplication table that includes both positive and negative numbers (MP7).

�6i1n7/nt=

�?i6.in1 !n

6.0P.�.�.b: Solve unit rate problems including those involving unit pricing and constant speed.
$or example, if it took 7 hours to mow 4 lawns, then at that rate, how many lawns could be
mowed in �� hours� �t what rate were lawns being mowed�

�..</==in1

7.,S.�.2: �pply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.

•
•

•

•

•

•

•
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7.,S.�.2.a: Understand that multiplication is extended from fractions to rational numbers by
requiring that operations continue to satisfy the properties of operations, particularly the
distributive property, leading to products such as and the rules for multiplying
signed numbers. Interpret products of rational numbers by describing real�world contexts.

7.,S.�.2.c: �pply properties of operations as strategies to multiply and divide rational
numbers.

7.0P.�.2: 0ecognize and represent proportional relationships between quantities.

�n=t<?-ti9n+6 #9?tin/=

M*02: !ollect and "isplay

M*0�: !o�!raft /uestions

Think Pair Share

#/;?i</. �+t/<i+6=

�9:i/= 90 Instructional 7+=t/<

#/;?i</. "</:+<+ti9n
It is optional to provide � copy of the 0ational ,umbers Multiplication %rid Instructional master to 
each student.

$t?./nt �/+<nin1 �9+6=

*et�s multiply signed numbers.

��
 �/09</ +n. �0t/<
$ar0 #p� 
 0inutes
In this lesson, students will interpret negative time in context. The warm�up primes them for those
interpretations.

�?i6.in1 !n

6.0P.�.�.b

�n=t<?-ti9n+6 #9?tin/=

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students �� seconds of quiet think time, followed by partner
discussion.

•

•

•

•
•
•

•

•

Unit 5 �/==9n �
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$t?./nt %+=5 $t+t/7/nt

5here was the girl:

�. � seconds a'ter this picture was taken� Mark her approximate location on the picture.

2. � seconds be'ore this picture was taken� Mark her approximate location on the picture.

$t?./nt #/=:9n=/

�. Students should mark a position after her current position.

2. Students should mark a position before her current position, about equally distant from her
current position as the previous mark.

�-ti@itC $Cnt2/=i=

�sk students to come to agreement with their partners, and help them to productively resolve any
discrepancies. Point out that if she is walking at a constant speed, then her positions before and
after will be equally far from her position in the picture.

��� �+-5A+<.= in %i7/
	
 0inutes
Students use their earlier understanding of a chosen zero point and description of positive and
negative velocity, and extend this to include negative values for time to represent a time before the
time assigned chosen as zero. This will produce different end points depending on if the velocity or
time is negative or positive. Students use the context to help make sense of the arithmetic
problems (MP2). *ooking at a number of different examples will help students describe rules for
identifying the sign of the product of two negative numbers (MP�). Students may choose to use a
number line to help them in their reasoning; this is an example of using appropriate tools
strategically (MP�).

�..</==in1

7.,S.�.2.a

�n=t<?-ti9n+6 #9?tin/=

M*0�: !o�!raft /uestions

•

•
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�+?n-2

)eep students in the same groups. 0emind the students of movement east or west as positive or
negative velocity.

This activity is the same context as one in the previous lesson, and the questions are related. So
students should be able to get to work rather quickly. &owever, each question requires some
careful thought, and one question builds on the other. !onsider suggesting that students check in
with their partner frequently and explain their thinking. �dditionally, you might consider asking
students to pause after each question for a quick whole�class discussion before continuing to the
next question.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. !hunk this task into more manageable
parts to support students who benefit from support with organizational skills in problem
solving. $or example, present one question at a time and monitor students to ensure they are
making progress throughout the activity.
Supports a$$essibi-it: 'or� �rgani;ation� �ttention

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� !riting� ���� �o�$ra't �uestions. "isplay only the table of values from the task and
ask students to write possible mathematical questions about the situation. Invite students to
share their questions with a partner before selecting a few to share with the class. &ighlight
questions that connect the table to other representations, such as: “5hat equations can be
written with the quantity_s position and time�” or “&ow can each table entry be represented on
a number line�” These questions help students look for and make use of structure to find the
car_s direction and velocity. This helps students produce the language of mathematical
questions and talk about the relationships between the two quantities (e.g., position and time)
prior to being asked to determine the car_s direction and speed.
�esign �rin$ip-e�s�� �u-ti7ate $on7ersation� Support sense�ma,ing

�nti-i:+t/. �i=-9n-/:ti9n=

If students struggle to calculate the velocity, ask them how fast is the car going after � second.

$t?./nt %+=5 $t+t/7/nt

� trafc safety engineer was studying travel patterns along a highway. She set up a camera
and recorded the speed and direction of cars and trucks that passed by the camera. Positions
to the east of the camera are positive, and to the west are negative.

�. &ere are some positions and times for one car:

Unit 5 �/==9n �
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position �feet� ���� ��2� �6� � 6� �2�

ti0e �secon(s� �� �2 �� � � 2

a. In what direction is this car traveling�

b. 5hat is its velocity�

2. a. 5hat does it mean when the time is zero�

b. 5hat could it mean to have a negative time�

�. &ere are the positions and times for a different car whose velocity is ��� feet per
second:

position �feet� � ��� ����

ti0e �secon(s� �� �2 �� � � 2

a. !omplete the table with the rest of the positions.

b. In what direction is this car traveling� #xplain how you know.

4. !omplete the table for several different cars passing the camera.

9elocity
�0eters per

secon(�

ti0e after passing
t,e ca0era
�secon(s�

en(ing
position
�0eters�

e4uation

car � 
2� 
�� 
2��

car D �2� 
��

car � 
�2 �4�

car � ��� �2�

car G ��� ��

�. a. If a car is traveling east when it passes the camera, will its position be positive or
negative 6� seconds be'ore it passes the camera�

b. If we multiply a positive number and a negative number, is the result positive or
negative�
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6. a. If a car is traveling west when it passes the camera, will its position be positive or
negative 6� seconds be'ore it passes the camera�

b. If we multiply two negative numbers, is the result positive or negative�

$t?./nt #/=:9n=/

�. a. The car is traveling east.

b. Its velocity is 6� feet per second.

2. a. It is the time the car passed the camera.

b. It means time before the car passes the camera.

�. a.
position �feet� ���� ��� � �� ��� ���

ti0e �secon(s� 2 � � �� �2 ��

b. Travelling west because velocity is negative.

4. $ill out the table.

9elocity �0eters
per secon(�

ti0e after passing
ca0era �secon(s�

en(ing
position
�0eters�

e;pression

car
�


2� 
�� 
2��

car
D

�2� 
�� �6��

car
�


�2 �4� ��2��

car
�

��� �2� 
7��

car
G

��� �� 
�2�

�. a. � car traveling east will be be at a negative position before passing the camera.

b. If we multiply a positive and a negative number the result is negative.

6. a. � car traveling west will be be at a positive position before passing the camera.

b. If we multiply two negative numbers the result is positive.

Unit 5 �/==9n �
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�-ti@itC $Cnt2/=i=

The key thing for students to understand here is that a negative multiplied by another negative is a
positive. The last two rows in the table and the final two questions are the keys to this so draw
attention to the logical progression that movement in the negative direction will have a positive
position when time is negative.

��� �<?i=in1
�ptional� 	
 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
This is the first of two optional activities. The teacher may choose to implement either of the
optional activities that would best reinforce the learning goals for their students.

In this optional activity, students find the position of a car traveling at a constant velocity at
different positive and negative times, and plot the points in the coordinate plane. They see that Eust
as with constant speed, the graph goes through , but because the velocity is negative it slants
downward from left to right instead of passing through the first quadrant.

�..</==in1

7.,S.�.2

7.0P.�.2

�n=t<?-ti9n+6 #9?tin/=

M*02: !ollect and "isplay

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive them 4 minutes of quiet work time, followed by partner and
then whole�class discussion.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� �eading� ���	 �o--e$t and �isp-a:. 5hile partners talk about their work, circulate and
listen to students describe where the car is at seconds and at 6.� seconds. 0ecord common
or important phrases you hear students say about each location on a visual display connecting
the phrases to the table or coordinate grid. This will help students read and use mathematical
language during their paired and whole�group discussions.
�esign �rin$ip-e�s�� Support sense�ma,ing

$t?./nt %+=5 $t+t/7/nt

�round noon, a car was traveling ��2 meters per second down a highway. �t exactly noon
(when time was �), the position of the car was � meters.

•
•

•
•
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�. !omplete the table.

ti0e �s� ��� �7 �4 �� 2 � � ��

position �0�

2. %raph the relationship between the time and the car�s position.

�. 5hat was the position of the car at �� seconds�

4. 5hat was the position of the car at 6.� seconds�

$t?./nt #/=:9n=/

�.
ti0e �s� ��� �7 �4 �� 2 � � ��

position �0� �2� 224 �2� �2 �64 ��6� �2�6 ���2

2. � line through with a slope of ��2

�. �6 meters

Unit 5 �/==9n �
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4. �2�� meters

�</ )9? #/+.C 09< �9</�

$ind the value of these expressions without using a calculator.

$t?./nt #/=:9n=/

�, ��, �, ��

�-ti@itC $Cnt2/=i=
�sk students how the graph is similar and different from the graph of a proportional relationship. Poll 
the class for the last two questions. �sk students if they can see an equation that relates the time and 
the position of the car. 0ecord their ideas and make sure everyone comes to agreement that if is 
the position and is the time, then .

��
 #+ti9n+6  ?7,/<= �?6ti:6i-+ti9n �<i.
�ptional� 	� 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
In this optional activity, students revisit the representation of a multiplication chart, which may be 
familiar from previous grades; however, in this activity, the multiplication chart is extended to include 
negative numbers. Students identify and continue patterns (MP�) to complete the chart and see that 
it fits the patterns in the chart for the product of two negative numbers to be a positive number.

The Instructional master has a multiplication chart that also includes the factors �.�, ��.�, �.2, and ��.2, 
so that students can see how the patterns extend to rational numbers that are not integers. 
#ncourage students to complete the rows and columns for the integers first and then come back to 
�.�, ��.�, �.2, and ��.2 later. "irections are included on the Instructional master for a way that students 
can fold their papers to hide the non�integers while they fill in the integers. If you want students to do 
this, it would be good to demonstrate and walk them through the process of folding their paper.

�..</==in1

7.,S.�.2.c

�+?n-2
�rrange students in groups of �. If desired, distribute � copy of the Instructional master to every 
student and instruct students to ignore the chart printed in their books or devices. (�lso if desired, 
instruct students to fold their papers according to the directions on the top and right sides of the 
chart, so that the decimal rows and columns are temporarily hidden.) %ive students �� seconds of 
quiet think time. &ave them share what patterns they notice about the numbers that are already 
filled in. %ive the groups � minutes of work time followed by whole�class discussion.

If students have access to the digital materials, students can use the applet to complete the chart. 
The applet helps students focus on fewer of the numbers and patterns at a time, similar to the

•
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purpose of folding the Instructional master. �lso, the applet gives students immediate 
feedback on whether their answers are correct which helps them test their theories about 
ramifications of multiplying by a negative number.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. �ctivate or supply background knowledge. �llow
students to use calculators to ensure inclusive participation in the activity.
Supports a$$essibi-it: 'or� �emor:� �on$eptua- pro$essing

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may need a reminder of how a mutliplication chart works: the factors are listed at
the end of the rows and columns, and their products go in the boxes.

$t?./nt %+=5 $t+t/7/nt

�. !omplete the s)aded boxes in the multiplication square.

2. *ook at the patterns along the rows and columns. !ontinue those patterns into the
unshaded boxes.

�. !omplete the whole table.

4. 5hat does this tell you about multiplication with negative numbers�

$t?./nt #/=:9n=/

$or the table printed in student books or devices:

Unit 5 �/==9n �
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$or the table on the Instructional master:
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�nswer vary. Sample response: � positive number multiplied by a negative number is negative, but
a negative number multiplied by a negative number is positive.

�-ti@itC $Cnt2/=i=

The most important takeaway is that it makes sense for the product of two negative numbers to be
a positive number, whether or not the numbers are integers. This fits in with the patterns in the
extended multiplication chart. Those patterns depend on the distributive property. $or example,
the reason the numbers in the top row go up by �s is that . So when students
extend the pattern to negative numbers, they are extending the distributive property.

"isplay a complete chart for all to see, and ask students to explain the ways in which the chart
shows that the product of a negative and a negative is a positive. The general argument involves
assuming that a pattern observed in a row or column will continue on the other side of �.

�/==9n $Cnt2/=i=
)ey takeaways:

Positive times are after a chosen zero time, and negative times are times before the chosen
zero time.

� positive times a positive is always positive.

� negative times a positive or a positive times a negative is always negative.

� negative times a negative is always positive.

"iscussion questions:

&ow can we represent a time that came before a specific zero point�

•

•
•
•

•

Unit 5 �/==9n �
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5hat kind of number do you get when you multiply a negative number by a positive number�
Use a context from the lesson to explain why this makes sense.

5hat kind of number do you get when you multiply a negative number by a
negative number� Use a context from the lesson to explain why this makes sense.

��5 %<?/ $t+t/7/nt=
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.2.a

$t?./nt %+=5 $t+t/7/nt

"ecide if each equation is true or false.

�.

2.

�.

4.

�.

6.

7.

�.

$t?./nt #/=:9n=/

�. True

2. $alse

�. $alse

4. True

�. True

6. $alse

7. True

�. $alse

•

•

•
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$t?./nt �/==9n $?77+<C
5e can use signed numbers to represent time relative to a chosen point in time. 5e can
think of this as starting a stopwatch. The positive times are after the watch starts, and
negative times are times before the watch starts.

If a car is at position � and is moving in a positive direction, then for times after that (positive
times), it will have a positive position. � positive times a positive is positive.

If a car is at position � and is moving in a negative direction, then for times after that (positive
times), it will have a negative position. � negative times a positive is negative.

If a car is at position � and is moving in a positive direction, then for times be'ore that
(negative times), it must have had a negative position. � positive times a negative is negative.

If a car is at position � and is moving in a negative direction, then for times be'ore that
(negative times), it must have had a positive position. � negative times a negative is positive.

&ere is another way of seeing this:

5e can think of as , which has a value of ��.

5e can think of as , which has a value of ���.

5e know we can multiply positive numbers in any order:

If we can multiply signed numbers in any order, then would also equal ���.

,ow let_s think about multiplying two negatives.

5e can find in two ways:

Unit 5 �/==9n �
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�pplying the distributive property: �dding the numbers in parentheses:

This means that these expressions must be equal.

Multiplying the first two numbers gives

5hich means that

There was nothing special about these particular numbers. This always works�

� positive times a positive is always positive.

� negative times a positive or a positive times a negative is always negative.

� negative times a negative is always positive.

• •

•
•
•
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�/==9n � "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
$ill in the missing numbers in these equations

a.

b.

c.

d.

$96?ti9n
a.

b.

c.

d.

"<9,6/7 �
$t+t/7/nt
� weather station on the top of a mountain reports that the temperature is currently and
has been falling at a constant rate of per hour. If it continues to fall at this rate, find each
indicated temperature. #xplain or show your reasoning.

a. 5hat will the temperature be in 2 hours�

b. 5hat will the temperature be in � hours�

c. 5hat will the temperature be in half an hour�

d. 5hat was the temperature � hour ago�

e. 5hat was the temperature � hours ago�

f. 5hat was the temperature 4.� hours ago�

$96?ti9n
a. The temperature will be , because

b. The temperature will be , because

c. The temperature will be , because

Unit 5 �/==9n �
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d. The temperature was , because

e. The temperature was , because

f. The temperature was , because

"<9,6/7 �
$t+t/7/nt
$ind the value of each expression.

a.

b.

c.

d.

e.

$96?ti9n
a. ��

b. ���

c. 6�

d.

e. ���2

"<9,6/7 

$t+t/7/nt
To make a specific hair dye, a hair stylist uses a ratio of oz of red tone, oz of gray tone,

and oz of brown tone.

a. If the stylist needs to make 2� oz of dye, how much of each dye color is needed�

b. If the stylist needs to make ��� oz of dye, how much of each dye color is needed�

$96?ti9n
a. � oz red, 6 oz gray, and � oz brown. The given amounts of dye make oz so each quantity

needs to be multiplied by � to get 2� oz.
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b. 4� oz red, �� oz gray, and 2� oz brown. ��� oz is � batches of 2� oz.

($rom Unit 4, *esson 2.)

"<9,6/7 5
$t+t/7/nt

a. &ere are the vertices of rectangle : .
$ind the perimeter of this rectangle. If you get stuck, try plotting the points on a
coordinate plane.

b. $ind the area of the rectangle .

c. &ere are the coordinates of rectangle : . $ind
the perimeter and area of this rectangle. See if you can figure out its side lengths
without plotting the points.

$96?ti9n
a. 24 units. The short side of the rectangle has length 4 units, because . The long side

has length � units, because . The perimeter is 24 units, because
.

b. �2 square units, because

c. The perimeter is 66 units and the area is 2�� square units. The short side has length �� units,
because . The long side has length 2� units, because . The
perimeter is 66 units, because .

($rom Unit �, *esson 7.)

Unit 5 �/==9n �
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�/==9n 
	� �?6ti:6C�

�9+6=
Identify multiplication expressions that are equal, and Eustify (orally) that they are equal.

Multiply rational numbers, including multiplication expressions with three factors, and explain
(orally and in writing) the reasoning.

�/+<nin1 %+<1/t=
I can solve problems that involve multiplying rational numbers.

�/==9n  +<<+ti@/
The purpose of this optional lesson is to provide students with practice multiplying rational
numbers. Students see products of three numbers, and figure out what to do with a product of
three negative numbers by grouping two of them together and multiplying those first. They see
products involving unit fractions, reminding them that dividing by a whole number is the same as
multiplying by its reciprocal. This will be useful in the next lesson when they start to divide rational
numbers.

�6i1n7/nt=

�?i6.in1 !n

6.##.�.2.b: Identify parts of an expression using mathematical terms (sum, term, product,
factor, quotient, coefcient); view one or more parts of an expression as a single entity. $or
example, describe the expression as a product of two factors; view as both a
single entity and a sum of two terms.

�..</==in1

7.,S.�.2.c: �pply properties of operations as strategies to multiply and divide rational
numbers.

�?i6.in1 %9A+<.=

7.##. : Solve real�life and mathematical problems using numerical and algebraic expressions
and equations.

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

Think Pair Share

5hich -ne "oesn_t  elong�

#/;?i</. �+t/<i+6=

"</�:<int/. =6i:=� -?t 0<97 -9:i/= 90 t2/ Instructional 7+=t/<

•
•

•

•

•

•

•
•
•
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#/;?i</. "</:+<+ti9n
$or the !ard Sort: Matching #xpressions activity, prepare � copy of the Instructional master for each 
group of 2 students. If possible, copy each complete set on a different color of paper, so that a stray 
card can quickly be put back.

$t?./nt �/+<nin1 �9+6=

*et_s get more practice multiplying signed numbers.


	�
 (2i-2 !n/ �9/=nDt �/69n1� �B:</==i9n=
$ar0 #p� 
 0inutes
This warm�up prompts students to compare four expressions. It encourages students to explain
their reasoning, hold mathematical conversations, and gives you the opportunity to hear how they
use terminology and talk about the expressions in comparison to one another. To allow all students
to access the activity, each expression has one obvious reason it does not belong.

�?i6.in1 !n

6.##.�.2.b

�?i6.in1 %9A+<.=

7.##. 

�n=t<?-ti9n+6 #9?tin/=

5hich -ne "oesn_t  elong�

�+?n-2

�rrange students in groups of 2]4. "isplay the expressions for all to see. �sk students to indicate
when they have noticed one expression that does not belong and can explain why. %ive students �
minute of quiet think time and then time to share their thinking with their small group. In their
small groups, tell each student to share their reasoning why a particular expression does not
belong and together find at least one reason each expression doesn_t belong.

$t?./nt %+=5 $t+t/7/nt

5hich expression doesn_t belong�

$t?./nt #/=:9n=/

�nswers vary. Sample responses: is the only product of a decimal and a variable.

is the only one with parentheses; is the only one that is a product of two known
numbers.

•

•

•

Unit 5 �/==9n 
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is the only sum.

is the only plain number.

�-ti@itC $Cnt2/=i=

�sk each group to share one reason why a particular expression does not belong. 0ecord and
display the responses for all to see. �fter each response, ask the class if they agree or disagree.
Since there is no single correct answer to the question of which one does not belong, attend to
students_ explanations and ensure the reasons given make sense.


	�� �+<. $9<t� �+t-2in1 �B:</==i9n=
�ptional� 	� 0inutes
This activity reminds students of the links between positive fractions and multiplication and
prepares them to think about division as multiplication by the reciprocal; this will be important for
dividing negative numbers. Students will use earlier work from grade 6 and their work in previous
lessons in this unit to extend what they know about division of positive rationals to all rational
numbers (MP7).

�sk students as they are working if there is an easy way to tell if two expressions are not equivalent,
making note of students who reason about how many negative numbers are multiplied, and what
the outcome will be. $or example, they may have first gone through and marked whether each
product would be positive or negative before doing any arithmetic.

�..</==in1

7.,S.�.2.c

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

�+?n-2

�sk students to recall the rules they have previously used about multiplication of signed numbers.

This is the first encounter with an expression where three integers are multiplied, so students might
need to see an example of evaluating an expression like this one step at a time. "isplay an
expression like this for all to see, and ask students how they might go about evaluating it:

The key insight is that you can consider only one product, and replace a pair of numbers with the
product. In this example, you can replace with 6. Then, you are Eust looking at ,
which we already know how to evaluate.

�rrange students in groups of 2. "istribute sets of cards.

•

•
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�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. !hunk this task into more manageable parts to
differentiate the degree of difculty or complexity by beginning with fewer cards. $or example,
give students a subset of the cards to start with and introduce the remaining cards once
students have completed their initial set of matches.
Supports a$$essibi-it: 'or� �on$eptua- pro$essing� �rgani;ation

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� ���� �is$ussion Supports. �rrange students in groups of 2. Students should take
turns finding a match and explaining their reasoning to their partner. "isplay the following
sentence frames for all to see: “ ;;;; and ;;;; are equal because . . .”, and “I noticed ;;; , so I
matched . . .” #ncourage students to challenge each other when they disagree. This will help
students clarify their reasoning about multiplication of signed numbers.
�esign �rin$ip-e�s�� Support sense�ma,ing� �aximi;e meta�a8areness

$t?./nt %+=5 $t+t/7/nt

7our teacher will give you cards with multiplication expressions on them. Match the
expressions that are equal to each other. There will be � cards in each group.

$t?./nt #/=:9n=/

�	


�	


�	


��

��

�	


�-ti@itC $Cnt2/=i=

�sk the previously identified students to share their rationale for identifying those that do not
match.

Unit 5 �/==9n 
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!onsider highlighting the link between multiplying by a fraction and dividing by a whole number. If
desired, ask students to predict the values of some division expressions with signed numbers. $or
example, students could use the expression to predict the value of . &owever, it is

not necessary for students to learn rules for dividing signed numbers at this point. That will be the
focus of future lessons.


	�� #9A �+7/� �?6ti:6Cin1 #+ti9n+6  ?7,/<=
�ptional� 	� 0inutes
This optional activity gives students an opportunity to practice multiplying signed numbers. The
solutions to the problems in each row are the same, so students can check their work with a
partner.

�..</==in1

7.,S.�.2.c

�n=t<?-ti9n+6 #9?tin/=

Think Pair Share

�+?n-2

�rrange students in groups of 2. Make sure students know how to play a row game. %ive students
�]6 minutes of partner work time followed by whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. !hunk this task into more manageable
parts. $or example, after students have completed the first 2�� rows of the table, check�in with
either select groups of students or the whole class. Invite students to share how they have
applied generalizations about multiplying signed numbers from the previous activity so far.
Supports a$$essibi-it: 'or� �on$eptua- pro$essing� �rgani;ation� �emor:

$t?./nt %+=5 $t+t/7/nt

#valuate the expressions in one of the columns. 7our partner will work on the other column.
!heck in with your partner after you finish each row. 7our answers in each row should be the
same. If your answers aren_t the same, work together to find the error.

•

•
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colu0n � colu0n �

$t?./nt #/=:9n=/

0ow �: 7�

0ow 2: �6

0ow �: �4.2

0ow 4: ��.�2�

0ow �: 2��.6

�</ )9? #/+.C 09< �9</�

� sequence of rational numbers is made by starting with �, and from then on, each term is
one more than the reciprocal of the previous term. #valuate the first few expressions in the
sequence. !an you find any patterns� $ind the ��th term in this sequence.

$t?./nt #/=:9n=/

The ��th term is . Instead of calculating this from an extremely long fraction representation, we

can look for patterns in applying the �one more than the reciprocal� rule. The first few terms are �,
2, , , . To find the next one, applying that rule gives . This leads

to an interesting sequence in the numerators and denominators: %iven a term in the sequence,

the next term will be . That is, the old numerator becomes the new denominator, and to get the
new numerator, you add together the old numerator and old denominator. This observation
makes it very easy to continue the sequence to the ��th term.

Unit 5 �/==9n 
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�-ti@itC $Cnt2/=i=

�sk students, �5ere there any rows that you and your partner did not get the same answer�� Invite
students to share how they came to an agreement on the final answer for the problems in
those rows.

!onsider asking some of the following questions:

�"id you and your partner use the same strategy for each row��

�5hat was the same and different about both of your strategies��

�"id you learn a new strategy from your partner��

�"id you try a new strategy while working on these questions��

�/==9n $Cnt2/=i=
"isplay a number line with the numbers ��, �, and � labeled. �sk students to give examples of
multiplications problems with a product that is:

greater than � (Sample responses: or )

less than �� (Sample responses: or )

between � and � (Sample responses: or )

between �� and � (Sample responses: or )


	�
 �+5in1 �i=t+5/=
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.2.c

$t?./nt %+=5 $t+t/7/nt

,oah was doing some homework and answered the following questions. "o you agree with
his answers� If you disagree, explain your reasoning.

�.

2.

�.

•
•
•
•

•
•
•

•

•
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$t?./nt #/=:9n=/

�. agree

2. disagree; a negative times a negative is positive

�. disagree; a positive times a negative is negative

$t?./nt �/==9n $?77+<C
� positive times a positive is always positive.

$or example, .

� negative times a negative is also positive.

$or example, .

� negative times a positive or a positive times a negative is always negative.

$or example, .

� negative times a negative times a negative is also negative.

$or example, .

•

•

•

•
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�/==9n 
	 "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
#valuate each expression:

a.

b.

c.

d.

$96?ti9n
a. �4

b. 4

c. ���

d. ��

"<9,6/7 �
$t+t/7/nt
#valuate each expression:

a.

b.

c.

$96?ti9n
a. �6

b. 6

c. �6

"<9,6/7 �
$t+t/7/nt
-rder each set of numbers from least to greatest.



160

a. 4, �, �2, �6, �

b. ��, ��.2, �.�, ,

$96?ti9n
a. �6, �2, �, 4, �

b. , ��.2, ��, , �.�

($rom Unit �, *esson �.)

"<9,6/7 

$t+t/7/nt

.

a. 5rite another sum of two numbers that equals �.

b. 5rite a sum of three numbers that equals �.

c. 5rite a sum of four numbers that equals �, none of which are opposites.

$96?ti9n
�nswers vary. Sample response:

a.

b.

c.

($rom Unit �, *esson �.)

"<9,6/7 5
$t+t/7/nt
� submarine is searching for underwater features. It is accompanied by a small aircraft and
an underwater robotic vehicle.

�t one time the aircraft is 2�� m above the surface, the submarine is �� m below the surface,
and the underwater robotic vehicle is 227 m below the surface.

a. 5hat is the difference in height between the submarine and the aircraft�

b. 5hat is the distance between the underwater robotic vehicle and the submarine�

Unit 5 �/==9n 
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$96?ti9n
5e have to assume they are all directly above or below each other to answer the question.

a. 2�� m

b. �72 m

($rom Unit �, *esson 6.)

"<9,6/7 �
$t+t/7/nt

a. !lare is cycling at a speed of �2 miles per hour. If she starts at a position chosen as zero,
what will her position be after 4� minutes�

b. &an is cycling at a speed of �� miles per hour; if he starts at the same zero point, what
will his position be after 4� minutes�

c. 5hat will the distance between them be after 4� minutes�

$96?ti9n
a. � miles ( )

b. �6 miles ( )

c. �� miles

($rom Unit �, *esson �.)

"<9,6/7 �
$t+t/7/nt
$ill in the missing numbers in these equations

a.

b.

c.

d.

$96?ti9n
a.

b.
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c.

d.

($rom Unit �, *esson �.)
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�/==9n 

� �i@i.in1 #+ti9n+6  ?7,/<=

�9+6=
�pply multiplication and division of signed numbers to solve problems involving constant
speed with direction, and explain (orally) the reasoning.

%eneralize (orally) a method for determining the quotient of two signed numbers.

%enerate a division equation that represents the same relationship as a given multiplication
equation with signed numbers.

�/+<nin1 %+<1/t=
I can divide rational numbers.

�/==9n  +<<+ti@/
In this lesson, students complete their work extending all four operations to signed numbers by
studying division. They use the relationship between multiplication and division to develop rules for
dividing signed numbers. In preparation for the next lesson on negative rates of change, students
look at a context, drilling a well, that is modeled by an equation where is a negative
number. This builds on their previous work with proportional relationships.

�6i1n7/nt=

�?i6.in1 !n

7.,S.�: �pply and extend previous understandings of operations with fractions to add,
subtract, multiply, and divide rational numbers.

�..</==in1

7.,S.�.2: �pply and extend previous understandings of multiplication and division and of
fractions to multiply and divide rational numbers.

7.,S.�.2.b: Understand that integers can be divided, provided that the divisor is not zero, and
every quotient of integers (with non�zero divisor) is a rational number. If and are integers,
then . Interpret quotients of rational numbers by describing
real�world contexts.

�?i6.in1 %9A+<.=

7.##. .4.a: Solve word problems leading to equations of the form and ,
where , , and are specific rational numbers. Solve equations of these forms fluently.
!ompare an algebraic solution to an arithmetic solution, identifying the sequence of the
operations used in each approach. $or example, the perimeter of a rectangle is cm. Its
length is cm. 5hat is its width�

•

•
•

•

•

•

•

•
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�n=t<?-ti9n+6 #9?tin/=

M*06: Three 0eads

M*0�: "iscussion Supports

Think Pair Share

$t?./nt �/+<nin1 �9+6=

*et�s divide signed numbers.



�
 %/66 �/ )9?< $i1n
$ar0 #p� 
 0inutes
$or this warm�up students use what they have learned about multiplication and division with
rational numbers to answer questions about the solution to an equation.

�?i6.in1 !n

7.,S.�

�?i6.in1 %9A+<.=

7.##. .4.a

�n=t<?-ti9n+6 #9?tin/=

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students � minute of quiet think time and ask them to discuss
their reasoning with a partner. $ollow with a whole�class discussion.

$t?./nt %+=5 $t+t/7/nt

!onsider the equation:

5ithout computing:

�. Is the solution to this equation positive or negative�

2. �re either of these two numbers solutions to the equation�

$t?./nt #/=:9n=/

�. Positive

2. The first one

•
•
•

•

•

•
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�-ti@itC $Cnt2/=i=

�sk students to share their reasoning.



�� �?6ti:6i-+ti9n +n. �i@i=i9n
	� 0inutes
The purpose of this activity is to understand that the division facts for rational numbers are simply a
consequence of the multiplication done previously. Students work several numerical examples
relating multiplication to division, and then articulate a rule for the sign of a quotient based on the
signs of the dividend and divisor (MP�).

Monitor for students who identify and describe the rule clearly.

�..</==in1

7.,S.�.2.b

�n=t<?-ti9n+6 #9?tin/=

M*06: Three 0eads

Think Pair Share

�+?n-2

0emind students that we can rearrange division equations to be multiplication equations, and vice
versa. It may be useful to demonstrate with positive numbers if students struggle to recall this. $or
example, ask how we could rewrite as a multiplication equation. Students can also
reference the multiplication table from a previous lesson, if needed.

�rrange students in groups of 2. %ive students 4 minute of quiet work time followed by 2 minutes
of partner discussion, then follow with whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�ngagement� �e7e-op �''ort and �ersisten$e. !onnect a new concept to one with which students
have experienced success. $or example, reference examples from the previous lesson on
signed multiplication to provide an entry point into this activity.
Supports a$$essibi-it: 'or� So$ia-�emotiona- s,i--s� �on$eptua- pro$essing

•

•
•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� ���� �)ree �eads. Use this routine to support students_ reading comprehension of the
final question. In the first read, students read the text with the goal of understanding what the
situation is about (e.g., &an and !lare are walking toward each other). In the second read, ask
students to name the important quantities (e.g., &an_s velocity, !lare_s velocity, each person�s
distance from � in feet, elapsed time in seconds). �fter the third read, ask students to
brainstorm possible strategies to determine where each person will be �� seconds before they
meet up, and when each person will be feet from the meeting place. This will help
students connect the language in the word problem with the reasoning needed to solve the
problem.
�esign �rin$ip-e�s�� Support sense�ma,ing

�nti-i:+t/. �i=-9n-/:ti9n=

&ave students refer to their previous work with signed multiplication to help them with the division
statements.

$t?./nt %+=5 $t+t/7/nt

�. $ind the missing values in the equations

a.

b.

c.

d.

e.

2. 0ewrite the unknown factor problems as division problems.

�. !omplete the sentences.  e prepared to explain your reasoning.

a. The sign of a positive number divided by a positive number is always:

b. The sign of a positive number divided by a negative number is always:

c. The sign of a negative number divided by a positive number is always:

d. The sign of a negative number divided by a negative number is always:

4. &an and !lare walk towards each other at a constant rate, meet up, and then continue
past each other in opposite directions. 5e will call the position where they meet up �
feet and the time when they meet up � seconds.

Unit 5 �/==9n 
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&an�s velocity is 4 feet per second.

!lare�s velocity is �� feet per second.

a. 5here is each person �� seconds before they meet up�

b. 5hen is each person at the position ��� feet from the meeting place�

$t?./nt #/=:9n=/

�. a. ��2

b. �4

c. 4

d. ��

e. ��

2. �nswers vary. Possible responses:
a. ,�

b.

c.

d.

e.

�. a. positive

b. negative

c. negative

d. positive

4. a. &an was at �4� feet and !lare was at �� feet.

b. &an was there at �2.� seconds and !lare was there at 2 seconds.

�</ )9? #/+.C 09< �9</�

It is possible to make a new number system using on-: the numbers �, �, 2, and �. 5e will
write the symbols for multiplying in this system like this: . The table shows some of
the products.

�
�
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� 	 
 �

� � � � �

	 � 2 �


 � 2

�

�. In this system, and . &ow can you
see that in the table�

2. 5hat do you think is�

�. 5hat about �

4. 5hat do you think the solution to is�

�. 5hat about �

$t?./nt #/=:9n=/

�. The table shows in the cell in the ��� row and the ��� column. The table shows
in the cell in the �2� row and the ��� column.

2. It could be anything, but if multiplication is commutative, then .

�. It could be anything, but if we fill out the table assuming multiplication is commutative, we can
get almost all of the entries:

� 	 
 �

� � � � �

	 � � 2 �


 � 2 � 2

� � � 2

*ooking at the table, setting would make things symmetrical.

� more sophisticated argument requires us to know how to add these numbers, which we saw
in an earlier extension. If the distributive property holds and , then

. In the earlier extension we suggested that
.

4. so if multiplication is commutative, then , so .

�. *ooking at all of the , there is no value of that makes this equation true.

�-ti@itC $Cnt2/=i=

Select students who can articulate and explain what they have learned about the sign of a quotient
based on the signs of the dividend and divisor (note that students do not need to use these words,
they can Eust give examples). &ighlight that the division facts are simply a consequence of the
multiplication done previously. Moving forward, we are going to take these facts to be true for all
rational numbers.

Unit 5 �/==9n 
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�� �<i66in1 �9An
	� 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
The purpose of this activity is to use the new skills of multiplying and dividing rational numbers to
represent and solve problems in a new context (MP4). In this activity students are using using
multiplication and division of negatives and working with a proportional relationship with a negative
constant of proportionality. Students should use what they know about proportional relationships
to help them (for example; points lie on a straight line, line passes through zero, there is a point

that lies on the line).

�..</==in1

7.,S.�.2

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

�+?n-2

0emind students that we can model positions below the surface with negative values, so drilling ��
feet down is represented with ��� feet.

�sk students what they remember about proportional relationships. #xamples:

-ften represented with an equation in the form .

The constant of proportionality, often called , is the change in for a change by � in .

� graph representing a proportional relationship is a line through (�,�) and

�rrange students in groups of � during the discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. Provide appropriate reading accommodations and
supports to ensure students have access to written directions, word problems and other
text�based content.
Supports a$$essibi-it: 'or� �anguage� �on$eptua- pro$essing

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may struggle to get the length of time out of the phrase �one full day of continuous
use,� wondering whether the drill was running at night. *et them know the drill has been going for
24 hours.

$t?./nt %+=5 $t+t/7/nt

� water well drilling rig has dug to a height of �6� feet after one full day of continuous use.

•

•

•
•
•
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�. �ssuming the rig drilled at a constant rate, what was the height
of the drill after �� hours�

2. If the rig has been running constantly and is currently at a height
of ��47.� feet, for how long has the rig been running�

�. Use the coordinate grid to show the drill_s progress.

4. �t this rate, how many hours will it take until the drill reaches
�2�� feet�

$t?./nt #/=:9n=/

�. The drill drills or �2.� feet in one hour. �fter �� hours it has drilled ��7.� feet, because
.

2. The drill has been running for �� hours, because is ��.

�. � ray starting at and passing through and .

4. ��� hours because

�-ti@itC $Cnt2/=i=

&ave students to share their solutions with each other in groups of three and work to come to
agreement.

To wrap up, emphasize that because we can now complete any calculation with any rational
number, we can extend constants of proportionality to include negative values.  ecause the
operations are now well�defined, we can answer questions using such a constant.

Unit 5 �/==9n 
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� ���� �is$ussion Supports. Use this routine to support whole�class discussion. Invite
select groups to share their solution and reasoning with the class. �fter each group presents,
ask students to restate and�or revoice what they heard using mathematical language. !onsider
providing students time to restate what they heard to a partner, before selecting one or two
students to share with the class. �sk the original group if this accurately reflects their thinking.
This will provide more students with an opportunity to describe what they have learned about
proportional relationships with a negative constant of proportionality.
"esign Principle(s): Support sense�making

�/==9n $Cnt2/=i=
)ey takeaways:

0ecall that we can write a division problem as a multiplication problem.

� positive divided by a negative is negative.

� negative divided by a positive is negative.

� negative divided by a negative is positive.

"iscussion questions:

5hat kind of number do you get when you divide a negative number by a positive number�
Use a multiplication equation to explain why this makes sense.

5hat kind of number do you get when you divide a negative number by a
negative number� Use a multiplication equation to explain why this makes sense.



�
 �+t-2in1 �i@i=i9n �B:</==i9n=
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.2.b

$t?./nt %+=5 $t+t/7/nt

Match each expression with its value.

•
•
•
•

•

•

•
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�.

2.

�.

4.

��.�

�.�

��.2�

�.2�

$t?./nt #/=:9n=/

�.

2.

�.

4.

$t?./nt �/==9n $?77+<C
�ny division problem is actually a multiplication problem:

because

because

because

because

 ecause we know how to multiply signed numbers, that means we know how to divide them.

The sign of a positive number divided by a negative number is always negative.

The sign of a negative number divided by a positive number is always negative.

The sign of a negative number divided by a negative number is always positive.

� number that can be used in place of the variable that makes the equation true is called
a solution to the equation. $or example, for the equation , the solution is ���,
because it is true that .

�69==+<C
solution to an equation

•
•
•
•

•
•
•
•

•
•
•

•

Unit 5 �/==9n 
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�/==9n 

 "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
$ind the quotients:

a.

b.

c.

$96?ti9n
�4, ���, �.2

"<9,6/7 �
$t+t/7/nt
$ind the quotients.

a.

b.

c.

d.

$96?ti9n
a.

b. ��

c.

d. ���

"<9,6/7 �
$t+t/7/nt
Is the solution positive or negative�

a.

b.
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c.

d.

$96?ti9n
a. Positive

b. ,egative

c. ,egative

d. Positive

"<9,6/7 

$t+t/7/nt
$ind the solution mentally.

a.

b.

c.

d.

$96?ti9n
a.

b.

c.

d.

"<9,6/7 5
$t+t/7/nt
In order to make a specific shade of green paint, a painter mixes quarts of blue paint, 2

cups of green paint, and gallon of white paint. &ow much of each color is needed to make

��� cups of this shade of green paint�

$96?ti9n
 lue: cups, green: cups, white: �� cups. There are 4 cups in a quart so quarts is 6 cups.

There are �6 cups in a gallon so gallons is � cups. So the ratio of cups of blue to cups of green to

cups of white is 6 to 2 to � or, equivalently, � to � to 4. . So, the painter

Unit 5 �/==9n 
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needs �7.� cups of blue because . The painter needs �2.� cups of green because
. �nd the painter needs �� cups of white because .

($rom Unit 4, *esson 2.)

"<9,6/7 �
$t+t/7/nt
&ere is a list of the highest and lowest elevation on each continent.

,ig,est point �0� lo:est point �0�

�urope 4,��� �2�

�sia �,�4� �427

�frica �,��� ����

�ustralia 4,��4 ���

�ort, �0erica 6,��� ��6

!out, �0erica 6,�6� ����

�ntartica 4,��2 ���

a. 5hich continent has the largest difference in elevation� The smallest�

b. Make a display (dot plot, box plot, or histogram) of the data set and explain why you
chose that type of display to represent this data set.

$96?ti9n
a. �sia has the largest difference in elevation. . #urope has the smallest

difference in elevation.

b. �nswers vary. Possible solutions:
 ox plot:

&istogram:

�

�
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I chose to make a histogram because it can show the gap in the middle of the data better than a
box plot can. �lso, this data set would be hard to see on a dot plot because some of the elevations
are very close to each other, but none of them are exactly the same.

($rom Unit �, *esson �.)

Unit 5 �/==9n 
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�/==9n 
��  /1+ti@/ #+t/=

�9+6=
�pply operations with signed numbers to solve problems involving constant rates, and explain
(orally) the solution method.

#xplain (orally and in writing) how signed numbers can be used to represent situations
involving constant rates.

5rite an equation of the form to represent a situation that involves descending at a
constant rate.

�/+<nin1 %+<1/t=
I can solve problems that involve multiplying and dividing rational numbers.

I can solve problems that involve negative rates.

�/==9n  +<<+ti@/
The purpose of this lesson is to introduce students to negative rates of change, which will become
important when they start learning about linear functions in later lessons. Students apply their
understanding of operating with signed numbers to solve problems in context. The first problem
involves a fish tank that is being filled and drained. The second problem deals with historic voyages
in a bathyscaphe (deep�sea submarine) and a high�altitude hot air balloon. 5hen students reason
quantitatively about what it means for a rate to be negative, they engage in MP2.

The activities in this lesson involve more reading than most lessons.  e prepared to support
students with unfamiliar words.

�6i1n7/nt=

�..</==in1

7.##. .�: Solve multi�step real�life and mathematical problems posed with positive and
negative rational numbers in any form (whole numbers, fractions, and decimals), using tools
strategically. �pply properties of operations to calculate with numbers in any form; convert
between forms as appropriate; and assess the reasonableness of answers using mental
computation and estimation strategies. �

7.,S.�.�: Solve real�world and mathematical problems involving the four operations with
rational numbers.!omputations with rational numbers extend the rules for manipulating
fractions to complex fractions.

7.0P.�.2: 0ecognize and represent proportional relationships between quantities.

�n=t<?-ti9n+6 #9?tin/=

M*0�: !larify, !ritique, !orrect

•

•

•

•
•

•

•

•

•
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M*06: Three 0eads

M*0�: "iscussion Supports

Think Pair Share

$t?./nt �/+<nin1 �9+6=

*et�s apply what we know about signed numbers.


��
 �<+:/= :/< �in?t/
$ar0 #p� 
 0inutes
The purpose of this warm�up is to review �per� language.

�..</==in1

7.0P.�.2

�+?n-2

�rrange students in groups of 2. %ive students � minute of quiet work time followed by � minute of
partner discussion, then follow with whole�class discussion.

$t?./nt %+=5 $t+t/7/nt

�. If you eat � grapes per minute for � minutes, how many grapes will you eat�

2. If you hear � new songs per day for � days, how many new songs will you hear�

�. If you run �� laps per practice, how many practices will it take you to run �� laps�

$t?./nt #/=:9n=/

�. 4�

2. 27

�. 2

�-ti@itC $Cnt2/=i=

$or each question, ask a student to share their response and reasoning. 0esolve any disagreements
that come up. 0emind students that whenever we see the word �per�, that means �for every ��.


��� (+t/< �/@/6 in t2/ �;?+<i?7
	� 0inutes
This activity builds students understanding of how negative rates can be used to model directed
change. Students use their knowledge of dividing and multiplying negative numbers to answer
questions involving rates. They are not expected to express these as relationships of the form

in this activity, though some students might. In the second question students will also need

•
•
•

•

Unit 5 �/==9n 
�
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to convert between different rates. Pay close attention to students conversion between units in the
last question as the rates are over different times. Identify those who convert to the same units
(either minutes or hours) (MP6).

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*06: Three 0eads

M*0�: "iscussion Supports

�+?n-2

$or each question, ask students to read the whole prompt individually before they start working on
it. 0emind students that they need to Eustify their answers. �t the end of the activity put the
students into groups of two. Use M*0 � ("iscussion Supports) to help students create context for
this activity by providing or guiding students in creating visual diagrams that illustrate what is
happening with the aquariums.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �$$ess 'or �er$eption. 0ead the statements aloud. Students who both listen to
and read the information will benefit from extra processing time. If students are unsure where
to begin, suggest that they draw a diagram to help organize the information provided.
Supports a$$essibi-it: 'or� �anguage

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� ���� �)ree �eads. Use this routine with the first problem to support students_ reading
comprehension. In the first read, students read the situation with the goal of understanding
what the situation is about (e.g., an aquarium has a system to maintain the correct water level;
too much water and it will overflow; too little water and the fish will get sick). If needed, discuss
the meaning of unfamiliar terms at this time, or display a diagram to clarify the context. Use
the second read to identify the important quantities by asking students what can be counted
or measured, without focusing on specific values. *isten for, and amplify, the important
quantities that vary in relation to each other: amount of water in the aquarium, in liters;
amount of time spent filling or draining water, in minutes. �fter the third read, ask students to
brainstorm possible strategies to answer the questions. This helps students connect the
language in the word problems with the reasoning needed to solve the problems.
�esign �rin$ip-e�s�� Support sense�ma,ing

•

•
•
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$t?./nt %+=5 $t+t/7/nt

�. � large aquarium should contain ��,��� liters of water when it is filled correctly. It will
overflow if it gets up to �2,��� liters. The fish will get sick if it gets down to 4,��� liters.
The aquarium has an automatic system to help keep the correct water level. If the water
level is too low, a faucet fills it. If the water level is too high, a drain opens.

-ne day, the system stops working correctly. The faucet starts to fill the aquarium at a
rate of �� liters per minute, and the drain opens at the same time, draining the water at
a rate of 2� liters per minute.

a. Is the water level rising or falling� &ow do you know�

b. &ow long will it take until the tank starts overflowing or the fish get sick�

2. � different aquarium should contain ��,��� liters of water when filled correctly. It will
overflow if it gets to �7,6�� liters.

-ne day there is an accident and the tank cracks in 4 places. 5ater flows out of each
crack at a rate of liter per hour. �n emergency pump can re�fill the tank at a rate of 2

liters per minute. &ow many minutes must the pump run to replace the water lost each
hour�

$t?./nt #/=:9n=/

�. 0epresent the filling as �� liters per minute and the drain as �2� liters per minute.
a. This means that the water level is rising at or �� liters per minute.

b. The tank needs an extra 2,��� liters before it overflows. �t �� liters per minute this takes
or 2�� minutes.

2. The tank has 4 cracks, which leak at �.� liters per hour. This is a total of �2 liters per hour. The
emergency pump is 2 liters per minute, so must run for one minute every hour to
compensate.

�-ti@itC $Cnt2/=i=

�sk students to compare their simplifying assumptions and solution methods. In a whole group
discussion bring out the assumptions students have made. !ompare the different rates in the
answers to the last question.


��� U: +n. �9An Ait2 t2/ "i--+<.=
	
 0inutes
This activity builds on students� previous work with proportional relationships, as well as their
understanding of multiplying and dividing signed numbers, to model different historical scenarios
involving ascent and descent, and students must explain their reasoning (MP�). 5hile equations of

Unit 5 �/==9n 
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the form are not technically proportional relationships if is negative, students can still
work with these equations. Identify students who convert between seconds and hours.

�..</==in1

7.##. .�

7.,S.�.�

7.0P.�.2

�n=t<?-ti9n+6 #9?tin/=

M*0�: !larify, !ritique, !orrect

M*0�: "iscussion Supports

Think Pair Share

�+?n-2

�rrange students in groups of 2. Introduce the activity by asking students where they think the
deepest part of the ocean is. It may be helpful to display a map showing the location of the
!hallenger "eep, but this is not required. #xplain that (acques Piccard had to design a specific type
of submarine to make such a deep descent. Use M*0 � ("iscussion Supports) to help students
create context for this activity. Provide pictures of (acques Piccard with a submersible and �uguste
Piccard with a hot air balloon. %uide students in creating visual diagrams that illustrate what is
happening with the trench, ocean surface, and balloon. 0emind students that they need to explain
their reasoning. Provide for a quiet work time followed by partner and whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. Provide appropriate reading accommodations and
supports to ensure students have access to written directions, word problems and other
text�based content.
Supports a$$essibi-it: 'or� �anguage� �on$eptua- pro$essing

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may be confused by the correct answer to the last question, thinking that
means that �uguste landed his balloon below sea level. #xplain that

�uguste launched his balloon from a mountain, to help him reach as high of an altitude as possible.
5e have chosen to use zero to represent this starting point, instead of sea level, for this part of the
activity. Therefore, a vertical position of ��,2�7 feet means that �uguste landed below his starting
point, but not below sea level.

•
•
•

•
•
•
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$t?./nt %+=5 $t+t/7/nt

�. !hallenger "eep is the deepest known point in the ocean,
at ��,��4 feet below sea level. In ��6�, (acques Piccard
and "on 5alsh rode down in the Trieste and became the
first people to visit the !hallenger "eep.

a. If sea level is represented by � feet, explain how you can represent the depth of a
submarine descending from sea level to the bottom of !hallenger "eep.

b. Trieste_s descent was a change in depth of �� feet per second. 5e can use the
relationship to model this, where is the depth (in feet) and is the time
(in seconds). Using this model, how much time would the Trieste take to reach the
bottom�

c. It took the Trieste � hours to ascend back to sea level. This can be modeled by a
different relationship . 5hat is the value of in this situation�

2. The design of the Trieste was based on the design of a hot air balloon built by �uguste
Piccard, (acques�s father. In ���2, �uguste rode in his hot�air balloon up to a
record�breaking height.

a. �uguste�s ascent took 7 hours and went up ��,6�� feet. 5rite a relationship
to represent his ascent from his starting location.

b. �uguste�s descent took � hours and went down �2,�4� feet. 5rite another
relationship to represent his descent.

c. "id �uguste Piccard end up at a greater or lesser altitude than his starting point�
&ow much higher or lower�

$t?./nt #/=:9n=/

�. a. 5e can use negative numbers to represent how many feet below sea level a submarine
is.

b. It would take ��,��� seconds to descend to the sea floor, or about � hours and ��
minutes. Substituting the depth of ���,��4 in for gives the equation .
Solving the equation gives ��,��� for , because .

c. ; It took ��,��� seconds to go up ��,��4 feet, because .

(This is a vertical change of approximately �.�2 feet per second.)

2. a. The relationship is . It took 2�,2�� seconds to go up ��,6�� feet, because

. (This is a vertical change of approximately 2.�� feet per second.)

Unit 5 �/==9n 
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b. The relationship is , because it took ��,��� seconds to go down �2,�4� feet.

(This is a vertical change of approximately �4.� feet per second.)

c. &e ended up lower because , so �,2�7 feet lower than his
starting point.

�</ )9? #/+.C 09< �9</�

"uring which part of either trip was a Piccard changing vertical position the fastest� #xplain
your reasoning.

(acques�s descent

(acques�s ascent

�uguste�s ascent

�uguste�s descent

$t?./nt #/=:9n=/

�uguste�s descent was the fastest.

�-ti@itC $Cnt2/=i=

$irst, have students compare their solutions with a partner and describe what is the same and what
is different. This will help students be prepared to explain their reasoning to the whole class.

,ext, select students to share with the class. &ighlight solutions that correctly operature with
negatives, those convert between seconds and hours, and those that state their assumptions
clearly. &elp students make sense of each equation by asking questions such as:

�fter � second, by how much have they changed vertical position� �fter �� seconds� �fter ���
seconds�

&ow can you tell from the equation whether they are going up or down�

&ow can you tell from the equation the total distance or total time of their ascent or descent�

5hat does � represent in this situation�

The most important thing for students to get out of this activity is how different operations with
signed numbers were helpful for representing the situation and solving the problems.

•
•
•
•

•

•
•
•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

!riting� �epresenting� ���
 �-ari':� �ritique� �orre$t. To begin the whole�class discussion, display
the following incorrect statements for all to see: “Since they are under water, submarines have
negative ascent and descent, so the will always be negative.� and �� hot air balloon will
always have a positive ascent and descent because it is in the air, so the will always be
negative.� %ive students �]2 minutes of quiet think time to identify the errors, and to critique
the reasoning. Invite students to share their thinking with a partner, and to work together to
correct one of the statements. *isten for the ways students interpret each statement, paying
attention to the connections they make between vertical distances, and how changes in vertical
position are represented. $or each situation, select �]2 groups to share their revised
statements with the class. This will help clarify language and understanding about how ascent
and descent can be represented by an equation.
�esign �rin$ip-e�s�� �ptimi;e output �'or exp-anation�� �aximi;e meta�a8areness

�/==9n $Cnt2/=i=
)ey takeaways:

0ecall we can represent speed with direction (velocity) using signed numbers. 5e can do this
with vertical movement (in fact with any rate).

The convention is that up is the positive direction and down is the negative direction.

"iscussion questions:

5hat other rates have you encountered where it makes sense to have positive and negative
values�


��
 $?,7+<in/=
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.�

7.0P.�.2

$t?./nt %+=5 $t+t/7/nt

�. � submarine is descending to examine the seafloor 2,��� feet below the surface. It
takes the submarine 2 hours to make this descent. 5rite an equation to represent the
relationship between the submarine�s elevation and time.

2. �nother submarine_s descent can be represented as , where is the elevation
and is time in hours. &ow long will it take this submarine to make the descent�

•

•

•

•
•
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$t?./nt #/=:9n=/

�. where is the elevation and is the hour

2. �.7� hours

$t?./nt �/==9n $?77+<C
5e saw earlier that we can represent speed with direction using signed numbers. Speed with
direction is called 7e-o$it:. Positive velocities always represent movement in the opposite
direction from negative velocities.

5e can do this with vertical movement: moving up can be represented with positive
numbers, and moving down with negative numbers. The magnitude tells you how fast, and
the sign tells you which direction. (5e could actually do it the other way around if we wanted
to, but usually we make up positive and down negative.)
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�/==9n 
� "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
"escribe a situation where each of the following quantities might be useful.

a. �2� gallons per hour

b. ��� feet per minute

c. ��.� kilograms per second

$96?ti9n
�nswers vary. Sample responses:

a. 5ater leaking out of a tank

b. �n airplane descending

c. %ravel being emptied out of a truck

"<9,6/7 �
$t+t/7/nt
� submarine is only allowed to change its depth by rising toward the surface in 6��meter
stages. It starts off at ��4� meters.

a. �t what depth is it after:

i. � stage

ii. 2 stages

iii. 4 stages

b. &ow many stages will it take to return to the surface�

$96?ti9n
a. i. �2�� m;

ii. �22� m;

iii. ����m;

b. 6 stages of change. so the submarine would need 6 stages

Unit 5 �/==9n 
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"<9,6/7 �
$t+t/7/nt
Some boats were traveling up and down a river. � satellite recorded the movements of
several boats.

a. � motor boat traveled ��.4 miles per hour for �.7� hours. &ow far did it go�

b. � tugboat traveled ��.� miles in �.� hours. 5hat was its velocity�

c. 5hat do you think that negative distances and velocities could mean in this situation�

$96?ti9n
a. �2.�� miles;

b. �� miles per hour;

c. Someone had to choose one direction to be positive and the other to be negative. Positive
distances could mean distances in the positive direction and negative distances mean
distances in the other direction. Positive velocities could mean it was moving in the positive
direction and negative velocities mean it was moving in the negative direction.

"<9,6/7 

$t+t/7/nt

a. � cookie recipe uses � cups of flour to make �� cookies. &ow many cookies can you
make with this recipe with 4 cups of flour� (�ssume you have enough of the other
ingredients.)

b. � teacher uses �6 centimeters of tape to hang up � student proEects. �t that rate, how
much tape would the teacher need to hang up �� student proEects�

$96?ti9n
a. 2� cookies; based on the information one can determine that � cup of flour makes � cookies,

so 4 cups of flour will make 2� cookies.

b. 4� centimeters; based on the information one can determine that 4 centimeters of tape will
hang up � student proEect, so the teacher would need 4� centimeters of tape to hang ��
student proEects.

($rom Unit 4, *esson �.)
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"<9,6/7 5
$t+t/7/nt
#valuate each expression. 5hen the answer is not a whole number, write your answer as a
fraction.

a.

b.

c.

d.

$96?ti9n
a. 24

b. 2�

c. (or equivalent)

d. (or equivalent)

($rom Unit �, *esson ��.)
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$/-ti9n� �9?< !:/<+ti9n= Ait2 #+ti9n+6  ?7,/<=

�/==9n 
�� �B:</==i9n= Ait2 #+ti9n+6  ?7,/<=

�9+6=
#valuate an expression for given values of the variable, including negative values, and
compare (orally) the resulting values of the expression.

%eneralize (orally) about the relationship between additive inverses and about the relationship
between multiplicative inverses.

Identify numerical expressions that are equal, and Eustify (orally) that they are equal.

�/+<nin1 %+<1/t=
I can add, subtract, multiply, and divide rational numbers.

I can evaluate expressions that involve rational numbers.

�/==9n  +<<+ti@/
�s students start to gain fluency with rational number arithmetic, they encounter complicated
numerical expressions, and algebraic expressions with variables, and there is a danger that they
might lose the connection between those expressions and numbers on the number line. The
purpose of this lesson is to help students make sense of expressions, and reason about their
position on the number line, for example whether the number is positive or negative, which of two
numbers is larger, or whether two expressions represent the same number. They work through
common misconceptions that can arise about expressions involving variables, for example the
misconception that must always be a negative number. (It is positive if is negative.) In the last
activity they reason about expressions in and given the positions of and on a number line
without a given scale, in order to develop the idea that you can always think of the letters in an
algebraic expression as numbers and deduce, for example, that is a quarter of the way from �

to on the number line, even if you don�t know the value of .

5hen students look at a numerical expression and see without calculation that it must be positive
because it is a product of two negative numbers, they are making use of structure (MP7).

�6i1n7/nt=

�..</==in1

7.,S.�: �pply and extend previous understandings of operations with fractions to add,
subtract, multiply, and divide rational numbers.

7.,S.�.�: Solve real�world and mathematical problems involving the four operations with
rational numbers.!omputations with rational numbers extend the rules for manipulating
fractions to complex fractions.

•

•

•

•
•

•

•
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�n=t<?-ti9n+6 #9?tin/=

M*02: !ollect and "isplay

M*07: !ompare and !onnect

M*0�: "iscussion Supports

,otice and 5onder

Take Turns

True or $alse

#/;?i</. �+t/<i+6=

"</�:<int/. =6i:=� -?t 0<97 -9:i/= 90 t2/ Instructional 7+=t/<

#/;?i</. "</:+<+ti9n
Print and cut up slips from the !ard Sort: The Same  ut "ifferent Instructional master. Prepare � 
copy for every 2 students. If possible, copy each complete set on a different color of paper, so that 
a stray slip can quickly be put back.

$t?./nt �/+<nin1 �9+6=

*et_s develop our signed number sense.


��
 %<?/ 9< �+6=/� #+ti9n+6  ?7,/<=
$ar0 #p� 
 0inutes
The purpose of this warm�up is for students to reason about numeric expressions using what they
know about operations with negative and positive numbers without actually computing anything.

�..</==in1

7.,S.�

�n=t<?-ti9n+6 #9?tin/=

True or $alse

�+?n-2

#xplain to students that we sometimes leave out the small dot that tells us that two numbers are
being multiplied. So when a number, or a number and a variable, are next to each other without a
symbol between them, that means we are finding their product. $or example, can be
written and can be written .

"isplay one problem at a time. %ive students � minute of quiet think time per problem and ask
them to give a signal when they have an answer. $ollow with a whole�class discussion.

•
•
•
•
•
•

•

•
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$t?./nt %+=5 $t+t/7/nt

"ecide if each statement is true or false.  e prepared to explain your reasoning.

�. is negative

2.

�.

4.

$t?./nt #/=:9n=/

�. false

2. true

�. false

4. false

�-ti@itC $Cnt2/=i=

�sk students to share their reasoning.


��� �+<. $9<t� %2/ $+7/ �?t �iE/</nt
	� 0inutes
In this activity students continue to build fluency operating with signed numbers as they match
different expressions that have the same value. Students look for and use the relationship between
inverse operations (MP7).

�s students work, identify groups that make connections between the operations, for example they
notice that subtracting a number is the same as adding its opposite, or that dividing is the same as
multiplying by the multiplicative inverse.

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*07: !ompare and !onnect

Take Turns

�+?n-2

�rrange students in groups of 2. "istribute pre�cut slips from the Instructional 

master.

•

•
•
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�nti-i:+t/. �i=-9n-/:ti9n=

If students struggle to find matches, encourage them to think of the operations in different ways.
7ou might ask:

&ow else can you think of ;;;; (subtraction, addition, multiplication, division)�

$t?./nt %+=5 $t+t/7/nt

7our teacher will give you a set of cards. %roup them into pairs of expressions that have the
same value.

$t?./nt #/=:9n=/

ans:er one e;pression ot,er e;pression

�	�

��

��

�
�


�


�	





�


�

�

�-ti@itC $Cnt2/=i=

Select students to share their strategies. &ighlight stategies that compared the structure of the
expressions instead of Eust the final answers.

"iscuss:

Subtracting a number is equivalent to adding the additive inverse.

� number and its additive inverse have oppostie signs (but the same magnitude).

"ividing by a number is equivalent to multiplying by the multiplicative inverse.

•

•
•
•
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� number and its multiplicative inverse have the same sign (but different magnitudes).

If desired, have students order their pairs of equivalent expressions from least to greatest to review
ordering rational numbers.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�ngagement� �e7e-op �''ort and �ersisten$e.  reak the class into small discussion groups and then
invite a representative from each group to report back to the whole class.
Supports a$$essibi-it: 'or� �ttention� So$ia-�emotiona- s,i--s

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �epresenting� ���
 �ompare and �onne$t. Use this routine to support whole�class
discussion. �sk students to consider what is the same and what is different about the structure
of each expression. "raw students_ attention to the association between quantities (e.g.,
adding the additive inverse is subtracting; multiplying by the multiplicative inverse is dividing).
These exchanges strengthen students_ mathematical language use and reasoning to describe
when comparing inverse�operation relationships involving rational numbers.
�esign �rin$ip-e�s�� Support sense�ma,ing� �aximi;e meta�a8areness


���  /+< +n. �+< �<97 */<9
	
 0inutes
In the previous activity, students interpreted the meaning of � when represented a positive
value and when represented a negative value. The purpose of this activity is to understand that
variables can have negative values, but if we compare two expressions containing the same
variable, it is not possible to know which expression is larger or smaller (without knowing the values
of the variables). $or example, if we know that is positive, then we know that is greater than ;
however, if can be any rational number, then it is possible for to be greater than , or equal to

.

�..</==in1

7.,S.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

�+?n-2

•

•

•
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"isplay the list of expressions for all to see. �sk students: 5hich expression do you think has the
largest value� 5hich has the smallest� 5hich is closest to zero� It is reasonable to guess that is
the smallest and is the largest. (This guess depends on supposing that is positive.  ut this
activity is designed to elicit the understanding that it is necessary to know the value of variables to
be able to compare expressions. $or the launch, you are Eust looking for students to register their
initial suspicions.)

If you know from students_ previous work that they struggle with basic operations on rational
numbers, it might be helpful to demonstrate a few of the computations that will come up as they
work on this activity. Tell students, “Say that represents ��, and represents �2. 5hat would be
the value of . . .

�rrange students in groups of 2. #ncourage them to check in with their partner as they evaluate
each expression, and work together to resolve any discrepancies.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. !hunk this task into more manageable
parts to support students who benefit from support with organizational skills in problem
solving. $or example, present one question at a time and monitor students to ensure they are
making progress throughout the activity.
Supports a$$essibi-it: 'or� �rgani;ation� �ttention

�nti-i:+t/. �i=-9n-/:ti9n=

If students struggle to find the largest value, smallest value, or value closest to zero in the set,
encourage them to create a number line to help them reason about the positions of different
candidates.

•
•
•
•
•

•
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$t?./nt %+=5 $t+t/7/nt

6

�6

�6

�. $or each set of values for and , evaluate the given expressions and record your
answers in the table.

2. 5hen and , which expression:

has the largest value� has the smallest value� is the closest to zero�

�. 5hen and , which expression:

has the largest value� has the smallest value� is the closest to zero�

4. 5hen and , which expression:

has the largest value� has the smallest value� is the closest to zero�

$t?./nt #/=:9n=/

�.

6 �24 2�6

�6 24 �2�6

�6 6 2 ��2 �6

2. a.

b.

c.

�. a.

b.
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c.

4. a.

b.

c.

�</ )9? #/+.C 09< �9</�

�re there any values could you use for and that would make all of these expressions have
the same value� #xplain your reasoning.

$t?./nt #/=:9n=/

,o. If and , then all of the expressions will also have a value of �, except for ,
because is undefined.

�-ti@itC $Cnt2/=i=

"isplay the completed table for all to see. �sk selected students to share their values that are
largest, smallest, and closest to zero from each set and explain their reasoning.

�sk students if any of these results were surprising� 5hat caused the surprising result� Some
possible observations are:

was both the largest and smallest value at different times. 6 and �6 are both relatively far
from �, so is a large number when is positive and a small number when is negative.

was often the closest to zero, because it had the same absolute value no matter the sign
of and .

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �epresenting� ���� �is$ussion Supports. Use this routine to support whole�class
discussion. �fter each student shares, provide the class with the following sentence frames to
help them respond: �I agree because b.” or �I disagree because b.” If necessary, revoice
student ideas to demonstrate mathematical language use by restating a statement as a
question in order to clarify, apply appropriate language, and involve more students.
�esign �rin$ip-e�s�� Support sense�ma,ing


��
 $/+1?66= +n. $2+<5= �1+in
�ptional� 	� 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
The purpose of this activity is for students to interpret an expression in terms of the position it
represents on a number line and to interpret the meaning of an associated equation. #xpressions
are equal when they represent the same position on a number line. This activity uses a familiar

•

•
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context that students have encountered before, so that they can more quickly engage with the
meaning of the expressions. In this activity, students use the structure of the number line to reason
about the relative values of expressions (MP7).

In grade 6 and earlier in this unit, students have seen fractions with a negative sign in front of the
entire fraction. This activity is the first time students see a fraction with a negative sign in the
numerator, in the equation . Students can apply what they know about dividing signed

numbers to make sense of expressions like this.

�..</==in1

7.,S.�

�n=t<?-ti9n+6 #9?tin/=

M*02: !ollect and "isplay

,otice and 5onder

�+?n-2

"isplay the diagram for all to see. �sk students to share anything they notice and wonder about the
diagram. Some things to notice are that

The seagull is above the water and the shark is below the water.

and represent the vertical position of the seagull and shark, respectively.

represents a positive value and represents a negative value.

is farther from � than , so .

To facilitate engagement with the task, consider demonstrating the placement of one animal before
students start working. $or example, ask students, “If there were a minnow with vertical position ,
and , where is the minnow�” &elp students interpret the equation. #xplain that the value of

only gives the vertical position. The )ori;onta- position of the minnow is unknown. #ncourage
students to plot all of the new points on the vertical axis (as specified in the task statement).

)eep students in the same groups as the previous activity. #ncourage students to check in with
their partner periodically, and work together to resolve any discrepancies.

!lasses using the digital version have an applet to use. Students can choose their own vertical
positions for and . Teachers may allow students to turn on a grid to facilitate the placement of
the other animals.

•

•
•

•
•
•
•
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�on7ersing� �epresenting� !riting� ���	 �o--e$t and �isp-a:. �s students work, circulate and listen
to students� conversations as they decide where on the vertical axis to show the position of
each new animal. 5rite down common or important phrases you hear students say as they
reason about the relative value of each expression (e.g., twice as far, opposite direction, half
the distance, etc.). 5rite the students_ words and expressions on a whole�class display of the
task_s diagram. This will help students interpret and use mathematical language during their
paired and whole�group discussions.
�esign �rin$ip-e�s�� Support sense�ma,ing

�nti-i:+t/. �i=-9n-/:ti9n=

$or students who are struggling to measure out a length of or or a sum, difference, or multiple
of them, suggest that they measure and cut strips of paper for the lengths of and to help guide
them. �sk how they could use the strips to find other distances such as and .

$t?./nt %+=5 $t+t/7/nt

Unit 5 �/==9n 
�
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� seagull has a vertical position , and a shark has a vertical position . "raw and label a point
on the vertical axis to show the vertical position of each new animal.

�. � dragonfly at , where

2. � Eellyfish at , where

�. �n eagle at , where .

4. � clownfish at , where

�. � vulture at , where

6. � goose at , where

$t?./nt #/=:9n=/

�-ti@itC $Cnt2/=i=

"isplay the diagram from the task statement. �sk selected students to share their responses and
the reasoning behind them, and record them on the diagram. �s the discussion proceeds, illustrate
the meaning of the equal sign by saying, for example, “5e could either label t)is point with , or we
could label it with , since we know . Since these expressions are equal, they
represent the same position on the number line.”

If not brought up by students, consider drawing attention to the equation and discuss how

this relates to what they have learned about dividing signed numbers. It is important for students to
understand that as well as , but these are not equal to .

�/==9n $Cnt2/=i=
)ey takeaways:
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"evelop flexible thinking with all four operations across the rational numbers.

0ecognize multiplicative and additive inverses and the difference between them.

"iscussion questions:

#xplain the rules for arithmetic with negative numbers.

!an you give an example of a number whose additive inverse is the same as its multiplicative
inverse� 5hy not�


��5 �+5/ %2/7 %<?/
�ool Do:n� 
 0inutes
�..</==in1

7.,S.�.�

$t?./nt %+=5 $t+t/7/nt

In each equation, select an operation to make the equation true.

�.

2.

�.

4.

�.

$t?./nt #/=:9n=/

�.

2.

�.

4.

�.

$t?./nt �/==9n $?77+<C
5e can represent sums, differences, products, and quotients of rational nu0&ers, and
combinations of these, with numerical and algebraic expressions.

•
•

•
•

•

Unit 5 �/==9n 
�
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Sums: "ifferences: Products: /uotients:

5e can write the product of two numbers in different ways.

 y putting a little dot between the factors, like this: .

 y putting the factors next to each other without any symbol between them at all, like
this: .

5e can write the quotient of two numbers in different ways as well.

 y writing the division symbol between the numbers, like this: .

 y writing a fraction bar between the numbers like this: .

5hen we have an algebraic expression like and are given a value for the variable, we can
find the value of the expression. $or example, if is 2, then the value of the expression is
�4.2�, because .

�69==+<C
rational number

•
•

•
•

•



202

�/==9n 
� "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
The value of is . -rder these expressions from least to greatest:

$96?ti9n
, , , .

The expressions_ values are , , , and 4.

"<9,6/7 �
$t+t/7/nt
&ere are four expressions that have the value :

5rite five expressions: a sum, a difference, a product, a quotient, and one that involves at
least two operations that have the value .

$96?ti9n
�nswers vary. Sample response: , , , ,

"<9,6/7 �
$t+t/7/nt
$ind the value of each expression.

a.

b.

c.

d.

$96?ti9n
a. ��7

Unit 5 �/==9n 
�
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b. ��7

c. ���

d. �4.4

"<9,6/7 

$t+t/7/nt
The price of an ice cream cone is ��.2�, but it costs ��.�� with tax. 5hat is the sales tax rate�

$96?ti9n
a. �� (�ny answer between 7.��� and �.��� is acceptable.)

($rom Unit 4, *esson ��.)

"<9,6/7 5
$t+t/7/nt
Two students are both working on the same problem: � box of laundry soap has 2�� more
soap in its new box. The new box holds 2 kg. &ow much soap did the old box hold�

&ere is how (ada set up her double number line.

&ere is how *in set up her double number line.

"o you agree with either of them� #xplain or show your reasoning.

$96?ti9n
�nswers vary. Sample response: I agree with *in. The soap in the old box represents ���� and the
new box now holds �2�� which is 2 kg.

($rom Unit 4, *esson 7.)

�

�
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"<9,6/7 �
$t+t/7/nt

a. � coffee maker_s directions say to use 2 tablespoons of ground coffee for every 6 ounces
of water. &ow much coffee should you use for �� ounces of water�

b. � runner is running a �� km race. It takes her �7.� minutes to reach the 2.� km mark. �t
that rate, how long will it take her to run the whole race�

$96?ti9n
a. �� tablespoons; from the information, one can determine that � tablespoon of coffee will be

used for every � ounces of water, therefore for �� ounces of water one would need ��
tablespoons of coffee.

b. 7� minutes; from the information, one can determine that it would take the runner 7 minutes
to run � km, therefore it would take the runner 7� minutes to run �� km.

($rom Unit 4, *esson �.)

Unit 5 �/==9n 
�
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�/==9n 

� $96@in1 "<9,6/7= Ait2 #+ti9n+6  ?7,/<=

�9+6=
�pply operations with rational numbers to solve problems involving repeated gains or losses,
and present (orally, in writing, and using other representations) the solution method.

�/+<nin1 %+<1/t=
I can represent situations with expressions that include rational numbers.

I can solve problems using the four operations with rational numbers.

�/==9n  +<<+ti@/
In this lesson students put together what they have learned about rational number arithmetic and
the interpretation of negative quantities, such as negative time or negative rates of change. They
solve problems with rational numbers in the context of a negative flow rate from a tank and
negative charges on an electricity bill or a bank account. The problems in this section are designed
so that it is natural to solve them by filling in tables or making numerical calculations. In the next
lesson, students will move towards solving algebraic equations.

�s students reason about the meaning of negative quantities, they engage in MP2.

�6i1n7/nt=

�?i6.in1 !n

6.##. .7: Solve real�world and mathematical problems by writing and solving equations of the
form and for cases in which , and are all nonnegative rational numbers.

�..</==in1

7.,S.�.�: Solve real�world and mathematical problems involving the four operations with
rational numbers.!omputations with rational numbers extend the rules for manipulating
fractions to complex fractions.

7.0P.�.2: 0ecognize and represent proportional relationships between quantities.

�?i6.in1 %9A+<.=

7.##. .4.a: Solve word problems leading to equations of the form and ,
where , , and are specific rational numbers. Solve equations of these forms fluently.
!ompare an algebraic solution to an arithmetic solution, identifying the sequence of the
operations used in each approach. $or example, the perimeter of a rectangle is cm. Its
length is cm. 5hat is its width�

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*06: Three 0eads

•

•
•

•

•

•

•

•
•
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M*07: !ompare and !onnect

Think Pair Share

5hich -ne "oesn_t  elong�

$t?./nt �/+<nin1 �9+6=

*et_s use all four operations with signed numbers to solve problems.



�
 (2i-2 !n/ �9/=nDt �/69n1� �;?+ti9n=
$ar0 #p� 
 0inutes
This warm�up prompts students to compare four equations. It encourages students to explain their
reasoning, hold mathematical conversations, and gives you the opportunity to hear how they use
terminology and talk about the equations in comparison to one another. To allow all students to
access the activity, each equation has one obvious reason it does not belong.

�?i6.in1 !n

6.##. .7

�?i6.in1 %9A+<.=

7.##. .4.a

�n=t<?-ti9n+6 #9?tin/=

5hich -ne "oesn_t  elong�

�+?n-2

�rrange students in groups of 2]4. "isplay the equations for all to see. �sk students to indicate
when they have noticed one equation that does not belong and can explain why. %ive students �
minute of quiet think time and then time to share their thinking with their small group. In their
small groups, tell each student to share their reasoning why a particular equation does not belong
and together find at least one reason each equation doesn_t belong.

$t?./nt %+=5 $t+t/7/nt

5hich equation doesn_t belong�

$t?./nt #/=:9n=/

�nswers vary. Sample responses:

is the only one with a fraction.

•
•
•

•

•

•

Unit 5 �/==9n 
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is the only one with a different variable; is the only one with a solution whose absolute
value is less than �.

is the only one with addition instead of multiplication.

is the only one with a positive solution; is the only one with decimals; is the only
one with the variable on the right�hand side of the equation.

�-ti@itC $Cnt2/=i=

�sk each group to share one reason why a particular equation does not belong. 0ecord and display
the responses for all to see. �fter each response, ask the class if they agree or disagree. Since there
is no single correct answer to the question of which one does not belong, attend to students_
explanations and ensure the reasons given make sense.



�� �<+inin1 +n. �i66in1 + %+n5
	� 0inutes
The purpose of this activity is for students to use the four operations on rational numbers solve a
problem about water in a tank. The activity presents another example where negative time is used;
this time to describe before a sensor starts working. Students examine the change as a separate
column before using the starting point to model the draining of the tank.

Students who see that they are doing the same computations over and over and see that the
structure of the expression is the same every time are expressing regularity in repeated reasoning
(MP�). Monitor for different explanations for the last question.

�..</==in1

7.,S.�.�

7.0P.�.2

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*07: !ompare and !onnect

Think Pair Share

�+?n-2

�rrange students in groups of 2. %ive students 4 minutes of quiet work time, followed by
partner and whole�class discussion.

•
•

•
•
•
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�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. !hunk this task into more manageable
parts. $or example, after students have completed the first 2�� rows of the first table, check�in
with either select groups of students or the whole class. Invite students to share how they have
applied generalizations from previous lessons about using the four operations on rational
numbers so far.
Supports a$$essibi-it: 'or� �on$eptua- pro$essing� �rgani;ation� �emor:

�nti-i:+t/. �i=-9n-/:ti9n=

The last question might be hard for students because they have had the table to support calculating
the answers. �sk students how can they use the previous entries in the table to help them calcualte
the answer� 5hat is something they see changing in the expressions in the table that would
change in this question�

$t?./nt %+=5 $t+t/7/nt

� tank of water is being drained. "ue to a problem, the sensor does not start working until
some time into the draining process. The sensor starts its recording at time zero when there
are 77� liters in the tank.

�. %iven that the drain empties the tank at a constant rate of �4 liters per minute,
complete the table:

ti0e after sensor
starts �0inutes�

c,ange in
:ater �liters�

e;pression
:ater in t,e
tan. �liters�

� � 77�

� ��4 7�6

� �7�

��

2. *ater, someone wants to use the data to find out how long the tank had been draining
before the sensor started. !omplete this table:

Unit 5 �/==9n 
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ti0e after sensor
starts �0inutes�

c,ange in
:ater �liters�

e;pression
:ater in t,e
tan. �liters�

� ��4 7�6

� � 77�

�� �4 7�4

�2 2�

��

�4

��

�. If the sensor started working �� minutes into the tank draining, how much was in the
tank to begin with�

$t?./nt #/=:9n=/

�.

ti0e after sensor
starts �0inutes�

c,ange in
:ater �liters�

e;pression
:ater in t,e
tan. �liters�

� � 77�

� ��4 7�6

� �7� 7��

�� 6��
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2.

ti0e after sensor
starts �0inutes�

c,ange in
:ater �liters�

e;pression
:ater in t,e
tan. �liters�

� ��4 7�6

� � 77�

�� �4 7�4

�2 2� 7��

�� ��2

�4 �26

�� �4�

�. ��� liters

�-ti@itC $Cnt2/=i=

Make sure students have filled out the tables appropriately. Select students to share their reasoning
for the last one.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �epresenting� ���
 �ompare and �onne$t. Use this routine when students share their
strategies for completing the table. �sk students to consider what is the same and what is
different about the structure of each expression. "raw students_ attention to the connection
between representations (e.g., “5here do you see the change in water in your expression�”,
�&ow are do repeated computations appear in the expression��). These exchanges strengthen
students_ mathematical language use and reasoning with different representations.
�esign �rin$ip-e�s�� Support sense�ma,ing� �aximi;e meta�a8areness



�� �?Cin1 +n. $/66in1 "9A/<
	
 0inutes
The purpose of this activity is for students to use the four operations on rational numbers solve
real�world problems. Monitor for students who solved the problem using different representations
and approaches.

�..</==in1

7.,S.�.�•

Unit 5 �/==9n 
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�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*06: Three 0eads

�+?n-2

�rrange students in groups of 2]4. %iven them 4 minutes of quiet work time, followed by small
group and then whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�ngagement� �e7e-op �''ort and �ersisten$e. #ncourage and support opportunities for peer
interactions. Invite students to talk about their ideas with a partner before writing them down.
"isplay sentence frames to support students when they explain their strategy. $or example,
“$irst, I ;;;;; because ;;;;;. Then, Ib,” “I noticed ;;;;; so Ib” and “I tried ;;;;; and what
happened wasb”
Supports a$$essibi-it: 'or� �anguage� So$ia-�emotiona- s,i--s

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� ���� �)ree �eads. Use this routine to support reading comprehension of this word
problem, without solving it for students. In the first read, students read the problem with the
goal of comprehending the situation (e.g., � utility company charges for energy use.). In the
second read, ask students to identify the quantities and relationships, without focusing on
specific values. *isten for, and amplify, the quantities that vary in relation to each other in this
situation: electricity used, in kilowatt�hours; amount spent on electricity used, in dollars;
electricity generated and not used, in kilowatt�hours; amount credited for electricity generated
and not used, in dollars. Invite students to draw a diagram to represent the relationships
among these quantities. �fter the third read, ask students to brainstorm possible strategies to
answer the questions. This helps students connect the language in the word problem and the
reasoning needed to solve the problem, maintaining the intended level of cognitive demand in
the task.
�esign �rin$ip-e�s�� Support sense�ma,ing

$t?./nt %+=5 $t+t/7/nt

� utility company charges ��.�2 per kilowatt�hour for energy a customer uses. They give a
credit of ��.�2� for every kilowatt�hour of electricity a customer with a solar panel generates
that they don�t use themselves.

� customer has a charge of ��2.�4 and a credit of ��4.�� on this month�s bill.

�. 5hat is the amount due this month�

•
•
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2. &ow many kilowatt�hours did they use�

�. &ow many kilowatt�hours did they generate that they didn�t use themselves�

$t?./nt #/=:9n=/

�. �77.�4

2. �bout 6�4 kilowatt�hours

�. �64 kilowatt�hours

�</ )9? #/+.C 09< �9</�

�. $ind the value of the expression without a calculator.

2. 5rite an expression that uses addition, subtraction, multiplication, and division and only
negative numbers that has the same value.

$t?./nt #/=:9n=/

�. �

2. �nswers vary. Sample response:

�-ti@itC $Cnt2/=i=

Select students to share their solution. &elp them make connections between different solution
approaches.

�/==9n $Cnt2/=i=
In this lesson we saw that signed numbers can be used to represent situations where amounts are
changing different ways.

In the activity about the water tank,

5hat did a positive amount represent� (water added to the tank)

5hat did a negative amount represent� (water drained from the tank)

In the activity about the price of electricity,

5hat did a positive amount represent� (money the customer owed the company)

5hat did a negative amount represent� (money the company owed the customer)



�
 �2+<1/= +n. �2/-5=
�ool Do:n� 
 0inutes

•
•

•
•
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�..</==in1

7.,S.�.�

$t?./nt %+=5 $t+t/7/nt

*in�s sister has a checking account. If the account balance ever falls below zero, the bank
charges her a fee of ��.�� per day. Today, the balance in *in�s sister�s account is ��2.67.

�. If she does not make any deposits or withdrawals, what will be the balance in her
account after 2 days�

2. In �4 days, *in�s sister will be paid �4�� and will deposit it into her checking account. If
there are no other transactions besides this deposit and the daily fee, will *in continue
to be charged ��.�� each day after this deposit is made� #xplain or show your
reasoning.

$t?./nt #/=:9n=/

�. ���4.�7

2. ,o. 0easoning varies. Sample explanation: even if the fee was ��� per day, that would total
��4�, which is much less than what she will deposit.

$t?./nt �/==9n $?77+<C
5e can apply the rules for arithmetic with rational numbers to solve problems.

In general:

If , then . 5e can add to both sides of this second equation to get that

0emember: the distan$e between two numbers is independent of the order, but the di''eren$e
depends on the order.

�nd when multiplying or dividing:

The sign of a positive number multiplied or divided by a negative number is always
negative.

The sign of a negative number multiplied or divided by a positive number is always
negative.

The sign of a negative number multiplied or divided by a negative number is always
positive.

•

•

•

•
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�/==9n 

 "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
� bank charges a service fee of �7.�� per month for a checking account.

� bank account has ���.��. If no money is deposited or withdrawn except the service charge,
how many months until the account balance is negative�

$96?ti9n
�2, because which means it will take �2 months to have a negative balance in the

account

"<9,6/7 �
$t+t/7/nt
The table shows transactions in a checking account.

�anuary

���.��

�26.��

42�.4�

�26�.��

�e&ruary

2��.��

����.2�

��.��

�62.��

�arc,

��4.��

��.��

��2.7�

��.��

�pril

��6.��

��7�.��

���.��

�2��.��

a. $ind the total of the transactions for each month.

b. $ind the mean total for the four months.

$96?ti9n
a. (anuary: 2�2.2�; $ebruary: ��; March �.7�; �pril: ���6.��

b. ��2�.7�, because

"<9,6/7 �
$t+t/7/nt
� large aquarium of water is being filled with a hose. "ue to a problem, the sensor does not
start working until some time into the filling process. The sensor starts its recording at the
time zero minutes. The sensor initially detects the tank has 22� liters of water in it.

Unit 5 �/==9n 
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a. The hose fills the aquarium at a constant rate of �� liters per minute. 5hat will the
sensor read at the time � minutes�

b. *ater, someone wants to use the data to find the amount of water at times before the
sensor started. 5hat should the sensor have read at the time �7 minutes�

$96?ti9n
a. ��� liters, because

b. �2� liters, because

"<9,6/7 

$t+t/7/nt
� furniture store pays a wholesale price for a mattress. Then, the store marks up the retail
price to ���� of the wholesale price. *ater, they put the mattress on sale for ��� off of the
retail price. � customer Eust bought the mattress on sale and paid ��,2��.

a. 5hat was the retail price of the mattress, before the discount�

b. 5hat was the wholesale price, before the markup�

$96?ti9n
a. �, because .

b. �, because .

($rom Unit 4, *esson ��.)

"<9,6/7 5
$t+t/7/nt

a. � restaurant bill is �2�. 7ou leave a ��� tip. &ow much do you pay including the tip�

b. 5hich of the following represents the amount a customer pays including the tip of ���
if the bill was dollars� Select all that apply.

�
�
�
�
�
�
�
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$96?ti9n
a. �24.��

b. , ,

($rom Unit 4, *esson ��.)

Unit 5 �/==9n 
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$/-ti9n� $96@in1 �;?+ti9n= (2/n %2/</ �</
 /1+ti@/  ?7,/<=

�/==9n 
5� $96@in1 �;?+ti9n= Ait2 #+ti9n+6
 ?7,/<=

�9+6=
#xplain (orally and in writing) how to solve an equation of the form or , where

, , and are rational numbers.

%eneralize (orally) the usefulness of additive inverses and multiplicative inverses for solving
equations of the form or .

%enerate an equation of the form or to represent a situation involving
rational numbers.

�/+<nin1 %+<1/t=
I can solve equations that include rational numbers and have rational solutions.

�/==9n  +<<+ti@/
The purpose of this lesson is to get students thinking about how to solve equations involving
rational numbers. In grade 6, students solved equations of the form and and saw
that additive and multiplicative inverses (opposites and reciprocals) were useful for solving them.
&owever, that work in grade 6 did not include equations with negative values of or or with
negative solutions. This lesson builds on the ideas of the last lesson and brings together the work
on equations in grade 6 with the work on operations on rational numbers from earlier in grade 7.

�6i1n7/nt=

�?i6.in1 !n

6.##. .�: Understand solving an equation or inequality as a process of answering a question:
which values from a specified set, if any, make the equation or inequality true� Use
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

7.,S.�: �pply and extend previous understandings of operations with fractions to add,
subtract, multiply, and divide rational numbers.

�..</==in1

7.##. .4: Use variables to represent quantities in a real�world or mathematical problem, and
construct simple equations and inequalities to solve problems by reasoning about the
quantities.

•

•

•

•

•

•

•
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7.##. .4.a: Solve word problems leading to equations of the form and ,
where , , and are specific rational numbers. Solve equations of these forms fluently.
!ompare an algebraic solution to an arithmetic solution, identifying the sequence of the
operations used in each approach. $or example, the perimeter of a rectangle is cm. Its
length is cm. 5hat is its width�

7.,S.�.�: Solve real�world and mathematical problems involving the four operations with
rational numbers.!omputations with rational numbers extend the rules for manipulating
fractions to complex fractions.

�?i6.in1 %9A+<.=

7.##. : Solve real�life and mathematical problems using numerical and algebraic expressions
and equations.

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*06: Three 0eads

M*07: !ompare and !onnect

M*0�: "iscussion Supports

,umber Talk

Take Turns

#/;?i</. "</:+<+ti9n
Print and cut up cards from the !ard Sort: Matching Inverses Instructional master. Prepare � 
set of cards for every 2 students.

$t?./nt �/+<nin1 �9+6=

*et_s solve equations that include negative values.


5�
  ?7,/< %+65� !::9=it/= +n. #/-i:<9-+6=
$ar0 #p� 
 0inutes
The purpose of this number talk is to:

0emind students that the sum of a number and a number of the same magnitude with the
opposite sign is zero.

0emind students that the product of a number and its reciprocal is one.

#stablish common vocabulary for referring to these numerical relationships.

There may not be time for students to share every possible strategy. !onsider gathering only one
strategy for the equations with one variable, and a few strategies for the equations with two

•

•

•

•
•
•
•
•
•

•

•
•

Unit 5 �/==9n 
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variables, since these have many possible answers, and they serve to generalize the relationship
and provide an opportunity to introduce or reintroduce relevant vocabulary.

�?i6.in1 !n

7.,S.�

�?i6.in1 %9A+<.=

7.##. 

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

,umber Talk

�+?n-2

"isplay one equation at a time. (5hen you get to , ensure students understand that and
represent different numbers.) %ive students �� seconds of quiet think time per problem and ask

them to give a signal when they have an answer and a strategy. $ollow with a whole�class
discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. To support working memory, provide students with
sticky notes or mini whiteboards.
Supports a$$essibi-it: 'or� �emor:� �rgani;ation

�nti-i:+t/. �i=-9n-/:ti9n=

Some students may use the strategy of guess and check for equations with two variables and use
inverse operations to solve equations with one variable. �sk these students what they notice about
the numbers in the equation and encourage them to find the value of the variable without using
inverse operations.

$t?./nt %+=5 $t+t/7/nt

The 9aria&les through all represent di''erent numbers. Mentally find numbers that make
each equation true.

•

•

•
•
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$t?./nt #/=:9n=/

�nswers for and vary. Possible response: Possible response: and

�nswers for and vary. Possible response: and

�-ti@itC $Cnt2/=i=

�sk students to share their reasoning for each problem. 0ecord and display the responses for all to
see.

If the following ideas do not arise as students share their reasoning, make these ideas explicit:

The sum of a number and its opposite is �.

The product of a number and its reciprocal is �.

If you want to find a number that you can add to something and get � as a sum, use its
opposite.

If you want to find a number that you can multiply something by and get � as a product, use its
reciprocal.

To involve more students in the conversation, ask some of the following questions:

“5ho can restate ;;;_s reasoning in a different way�”

“"oes anyone want to add on to ;;;;;_s strategy�”

“"o you agree or disagree� 5hy�”

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� ���� �is$ussion Supports.: "isplay sentence frames to support students when they
explain their strategy. $or example, �$irst, I ;;;;; because . . .� or �I noticed ;;;;; so I . . . .� Some
students may benefit from the opportunity to rehearse what they will say with a partner before
they share with the whole class.
�esign �rin$ip-e�s�� �ptimi;e output �'or exp-anation�

•
•
•
•
•
•

•
•
•

•

•
•
•
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5



221


5�� �+t-2 $96?ti9n=
	� 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
Students solved equations of the form and in grade 6, but the equations only
involved positive values. This activity bridges their understanding of a solution to an equation as a
value that makes the equation true with their understanding of operations involving negative
numbers from this unit. This activity builds on the work students have done in this lesson
evaluating expressions at different values.

Monitor for students who:

take an arithmetic approach by substituting in values and evaluating. ("oes �)

take an algebraic approach by writing an equivalent equation using an inverse operation (If
, then .)

�?i6.in1 !n

6.##. .�

�..</==in1

7.##. .4.a

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*07: !ompare and !onnect

�+?n-2

�llow students � minutes quiet work time followed by whole class discussion.

The digital version has an applet that allows students to see how many correct answers they have at
any time.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. To support development of organizational
skills, check in with students within the first 2�� minutes of work time. !heck to make sure
students matched the correct solution to the first equation and can explain their reasoning
with an arithmetic or algebraic approach.
Supports a$$essibi-it: 'or� �emor:� �rgani;ation

•
•

•

•
•

•
•
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$t?./nt %+=5 $t+t/7/nt

�. Match each equation to its solution.

a.

b.

c.

d.

e.

f.

�.

2.

�.

4.

�.

6.

 e prepared to explain your reasoning.

$t?./nt #/=:9n=/

�. a. �

b. 4

c. 2

d. 6

e. �

f. �

�-ti@itC $Cnt2/=i=

Select an equation for which there is a student who took an arithmetic approach and a student who
took an algebraic approach. �sk students to share their reasoning for why a solution is correct.
Sequence arithmetic approaches before algebraic approaches. �n example of an arithmetic
approach: “I know that ��.� is the solution to , because I know that . �n
example of an algebraic approach: “If , then I know that .) 0ecord their work, side
by side, for all to see. If there are no equations for which students took both approaches, present
both approaches anyway. Tell students that either approach is valid, but that in the next unit they
will see some more complicated equations for which one approach might be simpler than the
other.

Unit 5 �/==9n 
5
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�epresenting� �on7ersing� �istening� ���
 �ompare and �onne$t. Use this routine to support
whole�class discussion. �sk students, “5hat is the same and what is different�” about how they
matched the expressions. !onnect strategies by showing the different ways operations are
used in each approach (e.g., arithmetic method by substituting in values and evaluating;
algebraic method by using an inverse operation). Use gestures, and color on the display to
highlight these connections. This helps students use mathematical language as they reason
about their strategies to evaluate equivalent equations.
�esign �rin$ip-e�s�� �aximi;e meta�a8areness� Support sense�ma,ing


5�� %<i: t9 t2/ �9?nt+in=

� 0inutes
In this activity, students interpret equations that represent situations (MP2). The purpose is for
students to see that equations of the form can be solved by adding the opposite of to
the equation, regardless of whether is positive or negative. Students also see that equations of
the form can be solved by multiplying the equation by the reciprocal of . Through this work,
students see that the structure of equations can be used to reason about a path to a solution (MP7)
even when negative values are included or when a variable can represent a negative number.

�..</==in1

7.##. .4

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*06: Three 0eads

�+?n-2

%ive students �]6 minutes of quiet work time followed by whole�class discussion.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. !hunk this task into more manageable
parts to support students who benefit from support with organizational skills in problem
solving. $or example, present one question at a time and monitor students to ensure they are
making progress throughout the activity.
Supports a$$essibi-it: 'or� �rgani;ation� �ttention

•
•

•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� ���� �)ree �eads. Use this routine to help students interpret the representations of
the situation in this activity. Use the first read to help students comprehend the different
stages of situation (e.g., hiking a mountain, temperature falls, cost of the trip) without using
numbers. Use the second read to identify the important quantities by asking students what can
be counted or measured (e.g., increased elevation 2�� feet, now at 4�� feet; temperature fell 4
degrees, now is at �2 degrees; � times as many students this year, now 42 students; cost is

of last year_s, cost ��2 this year). $or the third read, ask students to brainstorm possible
strategies to answer the given questions.
�esign �rin$ip-e�s�� Support sense�ma,ing

�nti-i:+t/. �i=-9n-/:ti9n=

Students may be misled by words to add or multiply (or subtract or divide) by the wrong numbers.
$or example, the word �increased� in question � may lead students to simply add the numbers they
see, while the words �three times as many� in question 4 may lead students to multiply the
numbers in the problem. #ncourage students to make sense of the situations by acting them out or
using visual diagrams, which will help them understand the actions and relationships in the stories.

$t?./nt %+=5 $t+t/7/nt

The &iking !lub is on a trip to hike up a mountain.

�. The members increased their elevation 2�� feet during their hike this morning. ,ow
they are at an elevation of 4�� feet.

a. #xplain how to find their elevation before the hike.

b. &an says the equation describes the situation. 5hat does the
variable represent�

c. &an says that he can rewrite his equation as to solve for .
!ompare &an�s strategy to your strategy for finding the beginning elevation.

2. The temperature fell 4 degrees in the last hour. ,ow it is 2� degrees. 5rite and solve an
equation to find the temperature it was � hour ago.

�. There are � times as many students participating in the hiking trip this year than last
year. There are 42 students on the trip this year.

a. #xplain how to find the number of students that came on the hiking trip last year.

b. Mai says the equation describes the situation. 5hat does the variable
represent�

Unit 5 �/==9n 
5
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c. Mai says that she can rewrite her equation as to solve for . !ompare

Mai�s strategy to your strategy for finding the number of students on last year_s
trip.

4. The cost of the hiking trip this year is of the cost of last year�s trip. This year�s trip cost

��2. 5rite and solve an equation to find the cost of last year�s trip.

$t?./nt #/=:9n=/

�. �nswers vary. Sample responses:
a. Subtract the change of 2�� from the current elevation of 4��.

b. represents the starting elevation

c. &an used a variable to represent the unknown quantity, wrote an equation to describe
the situation, and then solved by adding the opposite.

2. 2� degrees. , ,

�. �nswers vary. Sample responses:
a. "ivide this year�s number by �, or multiply this year�s number by .

b. represents the number of students on the trip last year.

c. Mai used a variable to represent the unknown quantity, wrote an equation to describe
the situation, and then solved by multiplying by the reciprocal.

4. 4�. , ,

�</ )9? #/+.C 09< �9</�

� number line is shown below. The numbers � and � are marked on the line, as are two other
rational numbers and .

"ecide which of the following numbers are positive and which are negative.

$t?./nt #/=:9n=/

�. is positive because is bigger than �

2. is negative because the distance between � and is less than the distance between �
and �. So is less than 2.

�. is positive because is a negative number.
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4. is negative because the distance from to zero is greater than the distance from � to .

�. is positive because is a negative value.

6. is negative because both and have magnitudes greater than �, so will have
magnitude greater than �. �lso, will be negative as is positive and is negative. So

.

�-ti@itC $Cnt2/=i=

Tell students: “5e learned four things about the hiking trip in this activity: the students were
climbing, the temperature was falling, there were more students this year than last, and the cost of
the trip was less this year than last.” Then ask them:

“Think about how you knew what operation described the rise in elevation, fall in temperature,
rise in number of students, and fall in the cost. &ow did you know whether the situation used
adding or multiplying�” (This conversation can highlight the problem with relying on “key
words” . $or example, when students see “times as many” , they might want to multiply the
numbers they see in the problem. #ncourage students to make sense of the situations by
acting them out or drawing diagrams.)

“&ow did you decide how to solve for the unknown quantity�”

“5hat are some ways to know that a situation involves negative values�”


5�
 �+<. $9<t� �+t-2in1 �n@/<=/=
�ptional� 	� 0inutes
The Instructional master is a set of matching cards with fractions and integers. The students first 
recall the work from the previous section about additive inverses by matching them. They then 
match multiplicative inverses.

5hen matching multiplicative inverses, students should now use the fact that division follows the 
same structure as multiplication to identify that negative numbers require a negative inverse and 
positive numbers require a positive inverse. Monitor for students who use this step to make an 
initial sort.

�..</==in1

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*0�: "iscussion Supports

Take Turns

•

•
•

•

•
•
•
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�+?n-2

0emind students of the meaning of additive inverse and multiplicative inverse. If , then
and are additive inverses. If , then and are multiplicative inverses. "isplay these
definitions for all to see and use as a reference while they work through this activity. �sk students
for some examples of additive inverse, and add these to the display (for example, 7 and �7, because

). �sk students for some examples of multiplicative inverses, and add these to the display
(for example, and 7, because ).

If necessary, demonstrate productive ways for partners to communicate during a matching activity.
$or example, partners take turns identifying a match and explaining why they think it is a match.
The other partner either accepts their explanation, or explains why they don�t think it�s a match.
Then they change roles for the next match.

�rrange students in groups of 2. "istribute one set of paper slips per group. Instruct students to
first match the numbers that are additive inverses. Then, they will re�sort the same cards into pairs
of multiplicative inverses. !onsider asking students to pause their work after matching the additive
inverses for discussion before proceeding to match multiplicative inverses.

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�on7ersing� ���� �is$ussion Supports. "isplay sentence frames to support students as they
explain their reasoning for each match. $or example, �;;; matches ;;; because . . .�, and �I
know that ;;; and ;;; are additive�multiplicative inverses because . . .� #ncourage students to
respond to the matches their partner makes using, �I agree�disagree, because . . .�
�esign �rin$ip-e�s�� Support sense�ma,ing� �u-ti7ate $on7ersation

�nti-i:+t/. �i=-9n-/:ti9n=

Students might need a reminder of the difference between the additive inverse and multiplicative
inverse.

$t?./nt %+=5 $t+t/7/nt

7our teacher will give you a set of cards with numbers on them.

�. Match numbers with their additive inverses.

2. ,ext, match numbers with their multiplicative inverses.

�. 5hat do you notice about the numbers and their inverses�

$t?./nt #/=:9n=/

�dditive Inverses:

and �2; and ��.�; � and ��; and ; 4 and �4; �.2� and ; and ��; �.2 and ��.2; �� and

; �.� and ; 2� and �2�; and
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Multiplicative Inverses:

2 and ; �2 � ��.�; � and ; �� and ; 4 and �.2�; �4 and ; and �.2; �� and ��.2; �� and �.�;

and ; 2� and ; �2� and

�-ti@itC $Cnt2/=i=

The most important thing to recognize is that multiplicative inverses require that the numbers have
the same sign in order for the product to be positive, and so negative numbers require a negative
multiplicative inverse and positive numbers require a positive inverse. !ontrast this with additive
inverses, which must have opposite signs in order for their sum to be �. Select students that used
that strategy, as well as some who used calculation, to share their thinking and draw out this
conclusion.

�/==9n $Cnt2/=i=
In this lesson students represented situations with equations and used inverses as a strategy to
solve them.  ring the activities together by asking students:

&ow can we solve an equation like � (5e can add the opposite of ��.2 to 7.�.)

&ow can we solve an equation like � (5e can multiply 7.� by the reciprocal of
��.2.)

Suppose we know that 6� is of a number. 5hat is the difference between writing the

equation and writing the equation � (The first equation describes the

situation while the second shows a way to rewrite the equation to solve for the unknown.)


5�5 �i5in1 %<i:
�ool Do:n� 
 0inutes
�..</==in1

7.##. .4.a

7.,S.�.�

$t?./nt %+=5 $t+t/7/nt

The &iking !lub is taking another trip. The hike leader�s watch shows that they gained 2�6
feet in altitude from their starting position.

Their altitude is now 2�� feet, but there is no record of their starting altitude.

5rite and solve an equation to represent this situation and find their starting altitude.

$t?./nt #/=:9n=/

;

•
•

•

•
•
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$t?./nt �/==9n $?77+<C
To solve the equation , we can add the opposite of
�, or ��, to each side:

 ecause adding the opposite of a number is the same as
subtracting that number, we can also think of it as subtracting
� from each side.

5e can use the same approach for this equation:

To solve the equation , we can multiply each side by
the reciprocal of �, or :

 ecause multiplying by the reciprocal of a number is the same
as dividing by that number, we can also think of it as dividing
by �.

5e can use the same approach for this equation:

�69==+<C
variable•
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�/==9n 
5 "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
Solve.

a.

b.

c.

d.

e.

$96?ti9n
a.

b.

c.

d.

e.

"<9,6/7 �
$t+t/7/nt
Match each equation to a step that will help solve the equation.

�.

 .

!.

".

�. Multiply each side by �.

2. Multiply each side by ��.

�. Multiply each side by .

4. Multiply each side by .

$96?ti9n
�: �

 : �

!: 2

": 4

�
�
�
�

Unit 5 �/==9n 
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"<9,6/7 �
$t+t/7/nt
#valuate each expression if is , is , and is ��.2.

a.

b.

c.

d.

$96?ti9n
a. (or equivalent)

b. �

c. (or equivalent)

d. (or equivalent)

($rom Unit �, *esson ��.)

"<9,6/7 

$t+t/7/nt

a. 5rite an equation where a number is added to a variable, and a solution is ��.

b. 5rite an equation where a number is multiplied by a variable, and a solution is .

$96?ti9n
�nswers vary. Sample responses:

a.

b.

"<9,6/7 5
$t+t/7/nt
The markings on the number line are evenly spaced. *abel the other markings on the number
line.
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$96?ti9n
�2.�, �2, ��.�, ��, ��.�, �, �.�, �, �.�

($rom Unit �, *esson �.)

"<9,6/7 �
$t+t/7/nt
In 2��2, (ames !ameron descended to the bottom of !hallenger "eep in the Marianas
Trench; the deepest point in the ocean. The vessel he rode in was called "eepSea !hallenger.

!hallenger "eep is ��,��4 feet deep at its lowest point

a. "eepSea !hallenger_s descent was a change in depth of feet per second. 5e can
use the equation to model this relationship, where is the depth and is the
time in seconds that have passed. &ow many seconds does this model suggest it would
take for "eepSea !hallenger to reach the bottom�

b. To end the mission "eepSea !hallenger made a one�hour ascent to the surface. &ow
many seconds is this�

c. The ascent can be modeled by a different proportional relationship . 5hat is the
value of k in this case�

$96?ti9n
a. �,���.� seconds, because

b. �,6�� seconds, because

c. It took �,6�� seconds to go ��,��4 feet up. This means the proportional relationship is
.

($rom Unit �, *esson �2.)

Unit 5 �/==9n 
5
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�/==9n 
�� #/:</=/ntin1 �9nt/Bt= Ait2 �;?+ti9n=

�9+6=
!oordinate (orally and in writing) verbal descriptions, equations, and diagrams that represent
the same situation involving an unknown amount in the context of temperature or elevation.

5rite equations of the form or to represent and solve a problem in an
unfamiliar context, and present the solution method (using words and other representations).

�/+<nin1 %+<1/t=
I can explain what the solution to an equation means for the situation.

I can write and solve equations to represent situations that involve rational numbers.

�/==9n  +<<+ti@/
In the previous lesson students looked at methods for solving equations with rational numbers. In
this lesson students choose equations that represent a context, and write their own equations
given a context. Students are also encouraged to look at the structure of an equation and decide if
its solution is positive or negative, without solving it (MP7).

�6i1n7/nt=

�?i6.in1 !n

7.,S.�: �pply and extend previous understandings of operations with fractions to add,
subtract, multiply, and divide rational numbers.

7.,S.�.�: �pply and extend previous understandings of addition and subtraction to add and
subtract rational numbers; represent addition and subtraction on a horizontal or vertical
number line diagram.

�..</==in1

7.##. .4.a: Solve word problems leading to equations of the form and ,
where , , and are specific rational numbers. Solve equations of these forms fluently.
!ompare an algebraic solution to an arithmetic solution, identifying the sequence of the
operations used in each approach. $or example, the perimeter of a rectangle is cm. Its
length is cm. 5hat is its width�

7.,S.�.�: Solve real�world and mathematical problems involving the four operations with
rational numbers.!omputations with rational numbers extend the rules for manipulating
fractions to complex fractions.

�?i6.in1 %9A+<.=

7.##. .4.a: Solve word problems leading to equations of the form and ,
where , , and are specific rational numbers. Solve equations of these forms fluently.
!ompare an algebraic solution to an arithmetic solution, identifying the sequence of the

•

•

•
•

•

•

•

•

•
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operations used in each approach. $or example, the perimeter of a rectangle is cm. Its
length is cm. 5hat is its width�

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

%roup Presentations

M*02: !ollect and "isplay

M*07: !ompare and !onnect

M*0�: "iscussion Supports

$t?./nt �/+<nin1 �9+6=

*et_s write equations that represent situations.


��
 �9n�t $96@/ �t
$ar0 #p� 
 0inutes
$or this warm�up students use what they have learned about arithmetic with negative and positive
numbers to determine the sign of solutions to equations. Students who focus on the signs of the
numbers and the relative magnitudes without actually computing are at an advantage.

�?i6.in1 !n

7.,S.�

�?i6.in1 %9A+<.=

7.##. .4.a

�+?n-2

"isplay one problem at a time. %ive students �� seconds of quiet think time per problem and ask
them to give a signal when they have an answer. $ollow with a whole�class discussion.

$t?./nt %+=5 $t+t/7/nt

Is the solution positive or negative�

$t?./nt #/=:9n=/

is negative

•
•
•
•
•

•

•
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is negative

is positive

is negative

�-ti@itC $Cnt2/=i=

$or each question, ask at least one student to explain their reasoning. Make sure there is
agreement for each question on whether the solution is positive or negative. �sk if anyone used the
third question to help them answer the fourth.


��� (+<7/< 9< �96./< t2+n �/09</�
	� 0inutes �t,ere is a (igital 9ersion of t,is acti9ity�
In this activity, students work with changing temperatures to build understanding of equations that
represent situations with negative coefcients, variables, and solutions. Students choose from a
bank of equations to find two equations, one that represents the situation using a variable and the
other representing the path to solve for the variable. They interpret the meaning of the variable in
the context of each situation, solve for the value of the variable that makes the equations true, and
explain how the equations and their solutions describe the situation. Students engage in MP2 as
they contextualize and decontextualize between the contexts of changing temperatures and the
equations that represent them.

,ote that the last question involves some ambiguity. In order to select the anticipated
response, students need to use the assumption that the temperature is less at midnight than it is at
�. Since it�s the last question, they could also use some process of elimination to help lead them to
making the assumption.

�..</==in1

7.##. .4.a

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

�+?n-2

%ive students � minutes of quiet work time followed by whole�class discussion.

Students using the digital activity have a thermometer applet to help visualize the changes in
temperature.

•
•

•
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�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. !hunk this task into more manageable parts to
differentiate the degree of difculty or complexity. $or example, to get students started,
provide a smaller bank of equations and only the first two situations. -nce students have
successfully completed the three steps for each, introduce the remaining equations and
situations.
Supports a$$essibi-it: 'or� �on$eptua- pro$essing� �rgani;ation

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�epresenting� �istening� ���� �is$ussion Supports. "emonstrate the first situation to clarify what
students need to do by thinking aloud using mathematical language and reasoning. This will
help invite more student participation, conversations, and meta�awareness of language
representing situations with negative coefcients, defining variables, and determining values
that make equations true.
�esign �rin$ip-e�s�� Support sense�ma,ing� �aximi;e meta�a8areness

�nti-i:+t/. �i=-9n-/:ti9n=

$or students who struggle to understand how equations represent these situations, suggest that
they draw a number line in the form of a thermometer and show the changes along the number
line while reasoning about the rising and falling temperatures.

$t?./nt %+=5 $t+t/7/nt

$or each situation,

$ind t8o equations that could represent the situation from the bank of equations. (Some
equations will not be used.)

#xplain what the variable represents in the situation.

"etermine the value of the variable that makes the equation true, and explain your
reasoning.

 ank of equations:

•

•
•

Unit 5 �/==9n 
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�.  etween 6 a.m. and noon, the temperature rose �2 degrees $ahrenheit to 4 degrees
$ahrenheit.

2. �t midnight the temperature was �6 degrees.  y 4 a.m. the temperature had fallen to
��6 degrees.

�. The temperature is � degrees at midnight and dropping � degrees per hour. The
temperature is �6 degrees at a certain time.

4. The temperature is � degrees at midnight and dropping � degrees per hour. The
temperature is � degrees at a certain time.

�. The temperature at � p.m. is one third the temperature at midnight.

$t?./nt #/=:9n=/

#xplanations vary. Sample responses:

�. , , represents the temperature at 6 a.m., . �dding �2 to �� will
bring the temperature to 4.

2. , , represents the change in temperature between midnight and 4
a.m., . The temperature had to drop �� degrees to go from �6 to ��6.

�. , , represents the number of hours after midnight that it took to reach

�6 degrees, . "ropping at a rate of � degrees per hour it will take 2 hours to go from �
degrees to �6 degrees, so the time is 2 a.m.

4. , , represents the change in time from midnight when the temperature was

� degrees, . If the temperature has been dropping at � degrees per hour, and is at �
degrees at midnight, then the temperature was � degrees sometime before midnight, so the
change in time is negative. It took � hours for the temperature to fall from � degrees to �
degrees, so the time was � hours before midnight, or � p.m.

�. , , represents the temperature at midnight, . 5e expect that the

temperature at midnight will be lower than the temperature at � p.m., so matches

this situation. (,ote that could also work, if represents the temperature at � p.m.,

but there is no equivalent equation to partner it with.)
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�-ti@itC $Cnt2/=i=

This discussion has two goals: $irst, for students to connect the equation that represents a situation
to the equation that represents the solution strategy, and second, to ensure that students
understand how to represent negative quantities in an equation. �sk students to share examples of
how they chose:

the equation that represents the situation

the equation that represents the solution strategy

and in what order they chose them. �lso ask for examples of how they knew that a situation
required an equation with negative values.


��� �ni7+6= �2+n1in1 �6tit?./=
�ptional� 	
 0inutes
In this optional activity, students use expressions and number line diagrams to represent situations
involving the changing height and depth of sea animals. They discuss how there is more than one
correct way to write an equation that represents each situation. �s students work, identify students
who are writing their equations differently.

�?i6.in1 !n

7.,S.�.�

�?i6.in1 %9A+<.=

7.##. .4.a

�n=t<?-ti9n+6 #9?tin/=

�nticipate, Monitor, Select, Sequence, !onnect

M*02: !ollect and "isplay

�+?n-2

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�eading� �epresenting� �on7ersing� ���	 �o--e$t and �isp-a:. 5hile students work, circulate and
listen to students talk about the similarities and differences between the changing height and
depth of sea animals. 5rite down common or important phrases you hear students say about
there being more than one correct way to write an equation that represents each
representation. 5rite the students_ words on a visual display of the expressions and number
line diagrams. This will help students read and use mathematical language during their paired
and whole�group discussions.
�esign �rin$ip-e�s�� Support sense�ma,ing

•
•

•

•

•
•
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�nti-i:+t/. �i=-9n-/:ti9n=

Some students may struggle to match the verbal descriptions with the number line diagrams.
Prompt them to examine whether each situation is looking for the animal�s final altitude or change
in altitude. If it is asking for a change in altitude, the number line will have one arrow and one point,
instead of two arrows.

$t?./nt %+=5 $t+t/7/nt

�. Match each situation with a diagram.

a. � penguin is standing � feet above sea level and then dives down �� feet. 5hat is
its depth�

b. � dolphin is swimming � feet below sea level and then Eumps up �� feet. 5hat is its
height at the top of the Eump�

c. � sea turtle is swimming � feet below sea level and then dives down �� feet. 5hat
is its depth�

d. �n eagle is flying �� feet above sea level and then dives down to � feet above sea
level. 5hat was its change in altitude�

e. � pelican is flying �� feet above sea level and then dives down reaching � feet
below sea level. 5hat was its change in altitude�

f. � shark is swimming �� feet below sea level and then swims up reaching � feet
below sea level. 5hat was its change in depth�

2. ,ext, write an equation to represent each animal�s situation and answer the question.
 e prepared to explain your reasoning.

"iagrams

�

 



240

!

"

#

$

$t?./nt #/=:9n=/

�. a. "iagram �

b. "iagram "

c. "iagram #

d. "iagram  

e. "iagram $

f. "iagram !

2. �nswers vary. Sample responses:
a. ;

b. ;

c. ;

d. ;

e. ;

f. ;

Unit 5 �/==9n 
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�-ti@itC $Cnt2/=i=

Poll the class on which diagram matched which situation. The maEority of the discussion should
focus on how the students wrote the equations to represent each situation. &ave previously
identified students share their equations with the class and have the class discuss whether their
equations correctly represent the situation. Try to get at least two different equations for every
situation.


��
 �;?+ti9n= %/66 + $t9<C

� 0inutes
Unlike the previous activities, this activity gives students a chance to generate an equation by
themselves, in preparation for the work in the upcoming lessons.

�..</==in1

7.##. .4.a

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

%roup Presentations

M*07: !ompare and !onnect

�+?n-2

�rrange students in groups of 2]� and provide tools for making a visual display. �ssign one
situation to each group. ,ote that the level of difculty increases for the situations, so this is an
opportunity to differentiate by assigning more or less challenging situations to different groups.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�ngagement� �e7e-op �''ort and �ersisten$e. Provide prompts, reminders, guides, rubrics, or
checklists that focus on increasing the length of on�task orientation in the face of distractions.
$or example, create an exemplar display including all required components, highlighting the
explanation for how inverses were used in problem solving.
Supports a$$essibi-it: 'or� �ttention� So$ia-�emotiona- s,i--s

•
•

•
•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

Spea,ing� �istening� �epresenting� ���
 �ompare and �onne$t. �s students prepare the visual
display of their given situation, look for students with different strategies for writing and
solving their equations. �s students analyze each other_s work, ask students to share what
worked well in a particular approach when representing the situations with equations. Then
encourage students to make connections between the use of multiplicative and arithmetic
inverses when solving for the unknown quantities. "uring this discussion, listen for and amplify
language students use to make sense of how the operations in the equation represent the
relationships in the situation. This will foster students_ meta�awareness and support
constructive conversations as they compare strategies for writing and solving variable
equations, and make connections between the situations and visual representations of
equations and solutions on the visual display.
�esign �rin$ip-e�s�� �u-ti7ate $on7ersation� �aximi;e meta�a8areness

$t?./nt %+=5 $t+t/7/nt

7our teacher will assign your group one of these situations. !reate a visual display about your
situation that includes:

�n equation that represents your situation

5hat your variable and each term in the equation represent

&ow the operations in the equation represent the relationships in the story

&ow you use inverses to solve for the unknown quantity

The solution to your equation

�. �s a inch candle burns down, its height decreases inch each hour. &ow many

hours does it take for the candle to burn completely�

2. -n Monday of the enrolled students in a school were absent. There were 4,��2

students present. &ow many students are enrolled at the school�

�. � hiker begins at sea level and descends 2� feet every minute. &ow long will it take to
get to an elevation of �7�� feet�

4. (ada practices the violin for the same amount of time every day. -n Tuesday she
practices for �� minutes. &ow much does (ada practice in a week�

�. The temperature has been dropping degrees every hour and the current

temperature is . &ow many hours ago was the temperature �

6. The population of a school increased by �2�, and now the population is 476. 5hat was
the population before the increase�

•
•
•
•
•
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7. "uring a �� off sale, "iego pays �74.�� for a new hockey stick. 5hat was the original
price�

�. � store buys sweaters for �� and sells them for �26. &ow many sweaters does the store
need to sell to make a profit of �����

$t?./nt #/=:9n=/

�nswers vary. Sample responses:

�. where represents how many hours the candle has been burning, represents

how much the height of the candle has changed, and represents the entire candle

burning down. The situation involves multiplication by a negative to show how much of the
candle has burned away after each hour. The equation can be solved by multiplying by . The

solution is , which means that at this rate it will take hours for the candle to burn

down completely.

2. where represents the total number of students enrolled at the school,

represents the students that were absent, and 4��2 represents the students that were at
school on Monday. Students may not know how to solve this because they haven�t practiced
any equations with more than one variable yet. Students can reason that if of the students

are absent, then of the students are present. They can write and solve

. This means that there are ��76 students enrolled at the school.

�. where represents how many minutes they have been hiking, represents
the elevation they have hiked to after minutes, and �7�� represents the goal elevation they
are trying to get to. The situation involves multiplication by a negative to show how far the
hiker has descended after the number of minutes. The equation can be solved by multiplying
by . The solution is , which means that at this rate it will take the hiker �� minutes to

reach an elevation of �7�� feet.

4. (or ) where represents the total amount of time (ada practices in a week,

represents the amount of time (ada practices on one day, and �� is the number of minutes

that she practiced on Tuesday. The situation involves multiplication by a fraction to show that
the time she practices on Tuesday is of the total time she practices during the week. The

equation can be solved by multiplying by 7. The solution is , which means that (ada
practices a total of 24� minutes, or 4 hours and � minutes, during the week.

�. where represents the number of hours since the temperature was � degrees

$ahrenheit, represents how much the temperature has dropped after hours, and ���

represents the current temperature. The situation involves multiplication by a negative to
show how far the temperature has dropped after the number of hours. The equation can be
solved by multiplying by because that is the reciprocal of which is equivalent to . The

solution is , which means that the temperature was � degrees $ahrenheit 6 hours ago.
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6. where represents the school�s population before the increase,
represents �2� of the original population that the school increased by, and 476 represents
the new population of the school after the increase. The equation can be solved by reasoning
that ��2� of the original population is 476. Then and . This
means that the school population before the increase was 42� students.

7. , where represents the original price of the hockey stick, represents
the discount of �� of the original price, and 74.�� represents the price "iego pays for the
stick, assuming there is no sales tax. The equation can be solved by reasoning that ��� of the
original price is 74.��. Then and . This means that the
original price of the hockey stick was �7�.

�. , where represents the number of sweaters sold, represents the
profit the store makes on each sweater, and ��� represents the total profit they want to make.
The equation can be solved by dividing by . The solution is , which means
the store has to sell �� sweaters to make the desired profit.

�</ )9? #/+.C 09< �9</�

"iego and #lena are 2 miles apart and begin walking towards each other. "iego walks at a
rate of �.7 miles per hour and #lena walks 4.� miles per hour. 5hile they are walking, #lena�s
dog runs back and forth between the two of them, at a rate of 6 miles per hour. �ssuming the
dog does not lose any time in turning around, how far has the dog run by the time "iego and
#lena reach each other�

$t?./nt #/=:9n=/

"iego and #lena are approaching each other at a rate of or � miles per hour. 5e can write
the equation to find the time, , it takes them to cover 2 miles together. Solving the equation,
we find . This means they walk, and the dog runs, for a quarter of an hour. In that time, the

dog covers , or �.� miles.

�-ti@itC $Cnt2/=i=

Invite groups to present their solutions or to view all the solutions on display. The discussion should
focus on

how students decided what their variable would represent

how to write the equation

how to solve the equation

how to interpret the solution in terms of the context.

Students should also address any equations with negative quantities and discuss how they
represent the situations.

•
•
•
•
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�/==9n $Cnt2/=i=
5hen writing an equation to represent a situation, how do you decide what your variable
represents�

&ow do you solve the equation�


��5 �69+tin1 �,9@/ + $?n5/n �+n9/
�ool Do:n� 
 0inutes
�..</==in1

7.##. .4.a

7.,S.�.�

$t?./nt %+=5 $t+t/7/nt

� balloon is floating above a lake and a sunken canoe is below the surface of the lake. The
balloon_s vertical position is �2 meters and the canoe_s is �4.� meters. The equation

represents this situation.

�. 5hat does the variable represent�

2. 5hat value of makes the equation true� #xplain your reasoning.

$t?./nt #/=:9n=/

�. The difference in elevation. (�!hange� in elevation should also be accepted.)

2. ��6.�. The equation can be rewritten , and .

$t?./nt �/==9n $?77+<C
5e can use variables and equations involving signed numbers to represent a story or answer
questions about a situation.

$or example, if the temperature is and then falls to , we can let represent the
temperature change and write the equation:

5e can solve the equation by adding � to each side. Since , the change is .

&ere is another example: if a starfish is descending by feet every hour then we can solve

to find out how many hours it takes the starfish to go down 6 feet.

5e can solve this equation by multiplying each side by . Since , we know it will

take the starfish 4 hours to descend 6 feet.

•

•

•
•
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� "<+-ti-/ "<9,6/7=
"<9,6/7 


$t+t/7/nt
Match each situation to one of the equations.

�. � whale was diving at a rate of 2 meters
per second. &ow long will it take for the
whale to get from the surface of the
ocean to an elevation of ��2 meters at
that rate�

 . � swimmer dove below the surface of the
ocean. �fter 2 minutes, she was �2
meters below the surface. �t what rate
was she diving�

!. The temperature was ��2 degrees !elsius
and rose to 2 degrees !elsius. 5hat was
the change in temperature�

". The temperature was 2 degrees !elsius
and fell to ��2 degrees !elsius. 5hat was
the change in temperature�

�.

2.

�.

4.

$96?ti9n
�: �

 : 4

!: �

": 2

"<9,6/7 �
$t+t/7/nt
Starting at noon, the temperature dropped steadily at a rate of �.� degrees !elsius every
hour.

$or each of these situations, write and solve an equation and describe what your variable
represents.

a. &ow many hours did it take for the temperature to decrease by 4.4 degrees !elsius�

�
�
�
�
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b. If the temperature after the 4.4 degree drop was �2.� degrees !elsius, what was the
temperature at noon�

$96?ti9n
a. , where is the number of hours it took for the temperature to decrease. Solve

the equation by multiplying each side by . It took hours for the temperature to drop 4.4

degrees !elsius.

b. , where is the temperature at noon. The temperature at noon was �.�
degrees !elsius.

"<9,6/7 �
$t+t/7/nt
)iran mixes cups of raisins, � cup peanuts, and cups of chocolate chips to make trail mix.

&ow much of each ingredient would he need to make �� cups of trail mix� #xplain your
reasoning.

$96?ti9n
The ingredients listed will make cups of trail mix. So to get �� cups of trail mix, multiply each

amount by )iran will need cups of raisins, cups of peanuts, and cups of

chocolate chips.

($rom Unit 4, *esson �.)

"<9,6/7 

$t+t/7/nt
$ind the value of each expression.

a.

b.

c.

d.

e.

$96?ti9n
a. 2

b. ���

c. �2�
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d. 4�

e.

($rom Unit �, *esson 6.)

"<9,6/7 5
$t+t/7/nt
The markings on the number line are evenly spaced. *abel the other markings on the number
line.

$96?ti9n
�7�, �6�, �4�, ���, ���, �, ��, ��, 4�

($rom Unit �, *esson �.)

"<9,6/7 �
$t+t/7/nt
)iran drinks 6.4 oz of milk each morning. &ow many days does it take him to finish a �2 oz
container of milk�

a. 5rite and solve an equation for the situation.

b. 5hat does the variable represent�

$96?ti9n
a. . The solution is .

b. The variable represents the number of days it takes )iran to finish the container of milk.

Unit 5 �/==9n 
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$/-ti9n� �/t�= "?t �t t9 (9<5

�/==9n 
�� %2/ $t9-5 �+<5/t

�9+6=
�pply operations with rational numbers to calculate a stock_s new value, change in value, or
change expressed as a signed percentage of the previous value.

!ompare (orally and in writing) changes in the value of different stocks, including the dollar
amount and the percentage of the previous value.

Interpret (orally) tables that represent the values of different stocks in the stock market.

�/+<nin1 %+<1/t=
I can solve problems about the stock market using rational numbers and percentages.

�/==9n  +<<+ti@/
In the previous unit, students worked with percent increase and decrease. In this lesson, students
see how signed numbers can be applied to representing changes in the stock market (MP4). This
includes representing a decrease (in the price of an individual stock or the value of a stock portfolio)
as a negative percentage of the original value.

The names given in the activities are generic, and the data is based on real stock market data from
2��6. 7ou may wish to replace them with up to date real companies and data.

�6i1n7/nt=

�..</==in1

7.##. .�: Solve multi�step real�life and mathematical problems posed with positive and
negative rational numbers in any form (whole numbers, fractions, and decimals), using tools
strategically. �pply properties of operations to calculate with numbers in any form; convert
between forms as appropriate; and assess the reasonableness of answers using mental
computation and estimation strategies. �

7.,S.�.�: Solve real�world and mathematical problems involving the four operations with
rational numbers.!omputations with rational numbers extend the rules for manipulating
fractions to complex fractions.

�n=t<?-ti9n+6 #9?tin/=

M*0�: Stronger and !learer #ach Time

M*0�: !o�!raft /uestions

M*0�: "iscussion Supports

•

•

•

•

•

•

•
•
•
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#/;?i</. �+t/<i+6=

�9:i/= 90 Instructional 7+=t/<

#/;?i</. "</:+<+ti9n

Print the 7our -wn Stock Portfolio Instructional master. #ach student will need � set of 

copies.
$t?./nt �/+<nin1 �9+6=

*et�s learn about the Stock Market.


��
 #/@i=itin1 �nt/</=t +n. �/:</-i+ti9n
$ar0 #p� 
 0inutes
The warm�up reminds students of their understanding of percentage increase and decrease in
preparation for the shares questions later in the lesson. Some students will use different strategies;
identify those for the discussion after the activity.

�..</==in1

7.##. .�

�+?n-2

0emind students that they can use any strategies from sixth grade for answering the percentages
questions.

�nti-i:+t/. �i=-9n-/:ti9n=

If students forget about using an equation to calculate percent increase or decrease, remind them
that they can use the equation to figure out the answers to the questions.

$t?./nt %+=5 $t+t/7/nt

�. *in deposited ���� in a savings account that has a 2� interest rate per year. &ow much
is in her account after � year� �fter 2 years�

2. "iego wants to sell his bicycle. It cost ���� when he bought it but has depreciated by
���. &ow much should he sell it for�

$t?./nt #/=:9n=/

�. �fter one year: , �fter two years: ; so she has ���2.�2 in
her account.

2. so ��27.��.

�-ti@itC $Cnt2/=i=

The most important thing is to recall efcient methods of calculating percent increase and
decrease, such as setting up an equation in the form �� of   is !. Select students to share their
methods in preparation for the next activity.

•
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�



251


��� �+in= +n. �9==/=
	� 0inutes
Students are introduced to the idea of the stock market and how the value changes. They apply
their understanding of negative numbers to percentage change as well as money (MP4).

�..</==in1

7.##. .�

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: !o�!raft /uestions

�+?n-2

Introduce the concept of shares in a company. They have a specific value at a specific time that can
change up or down. They represent a measure of the worth of the company. 5e sometimes
express the change as a value in dollars, so investors can see how much money they will make or
lose. 5e can also present these as a percentage to compare companies in terms of growth.

 efore students begin working on the task consider asking how they would represent an increase
or decrease in value so that it was easily apparent.

To familiarize students with the information in the table, consider asking which companies_ stocks
increased in value and which companies_ stocks decreased in value from day � to day 2. &ave
students explain their reasoning and come to an agreement before anyone begins doing
calculations.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�epresentation� �nterna-i;e �ompre)ension. �ctivate or supply background knowledge. �llow
students to use calculators to ensure inclusive participation in the activity.
Supports a$$essibi-it: 'or� �emor:� �on$eptua- pro$essing

•
•

•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

!riting� �on7ersing� ���� �o�$ra't �uestions. 5ithout revealing the questions that follow, display
the table from the print statement for all to see. %ive students �]2 minutes to interpret the
table, and write down possible mathematical questions that could be asked about the
situation. Invite students to compare their questions with a partner before selecting 2]� to
share with the class. This will draw students� attention to the relationships between the four
quantities in this task, and provide an opportunity for them to produce the language of
mathematical questions.
�esign �rin$ip-e�s�� �u-ti7ate $on7ersation

$t?./nt %+=5 $t+t/7/nt

�. &ere is some information from the stock market in September 2��6. !omplete the
table.

co0pany
9alue on

(ay 	
�(ollars�

9alue on
(ay 


�(ollars�

c,ange in
9alue

�(ollars�

c,ange in 9alue as a
percentage of (ay 	

9alue

Mobile Tech
!ompany

��7.�� ���.77 �.�2 �.�4�

#lectrical
�ppliance
!ompany

��4.�� 2.4� 2.���

-il
!orporation

26.�4 2�.�4 ��.���

"epartment
Store

!ompany
7.�� 7.�7

(ewelry
!ompany

7�.�� 2.27�

2. 5hich company�s change in dollars had the largest magnitude�

�. 5hich company�s change in percentage had the largest magnitude�

Unit 5 �/==9n 
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$t?./nt #/=:9n=/

�.

co0pany
9alue on

(ay 	
�(ollars�

9alue on
(ay 


�(ollars�

c,ange in
9alue

�(ollars�

c,ange in 9alue as a
percentage of (ay 	

9alue

Mobile Tech
!ompany

��7.�� ���.77 �.�2 �.�4

#lectrical
�ppliance
!ompany

���.6 ��4.�� 2.4� 2.��

-il
!orporation

26.�4 2�.�4 ��.�� ��.��

"epartment
Store

!ompany
7.�� 7.�7 ��.2� �2.��

(ewelry
!ompany

6�.74 7�.�� �.�6 2.27

2. Mobile Tech !ompany�s change has the largest magnitude.

�. -il !orp�s change as a percentage of its original value had the largest magnitude.

�-ti@itC $Cnt2/=i=

The important part of this activity is that students use a directed quantity for percentage change to
model decrease in value as negative and increase as positive. �sk students how they would prefer
the information to be presented, and ask them to support their conclusions.


��� (2+t i= + $t9-5 "9<t096i9�
	
 0inutes
This task introduces the concept of a stock portfolio being a selection of stocks an investor might
own to try to make money—students examine the change in portfolio and evaluate the value. They
must use both positive and negative change, and percentage change.

�..</==in1

7.##. .�

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: "iscussion Supports

•
•

•
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�+?n-2

Introduce the concept of a portfolio of shares in a company.

�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�ngagement� �e7e-op �''ort and �ersisten$e. #ncourage and support opportunities for peer
interactions. Invite students to talk about their ideas with a partner before writing them down.
"isplay sentence frames to support students when they explain their strategy. $or example, “In
order to calculate the total value, first I ;;; becauseb” or “The portfolio increased�decreased
becauseb.”
Supports a$$essibi-it: 'or� �anguage� So$ia-�emotiona- s,i--s

�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

�epresenting� �istening� ���� �is$ussion Supports. "emonstrate how to complete the first row of
the second table about Technology !ompany_s total value, as you think aloud. Students can
listen to your mathematical language and reasoning as you describe what the price change
represents and find the new price, then calculate the total value. This will help invite more
student participation, conversations, and meta�awareness of language involving representing
financial situations of the stock market with positive and negative change and percentage
change.
�esign �rin$ip-e�s�� Support sense�ma,ing� �aximi;e meta�a8areness

$t?./nt %+=5 $t+t/7/nt

� person who wants to make money by investing in the stock market usually buys a portfolio,
or a collection of different stocks. That way, if one of the stocks decreases in value, they won_t
lose all of their money at once.

�. &ere is an example of someone_s stock portfolio. !omplete the table to show the total
value of each investment.

Unit 5 �/==9n 
�



255

na0e
price

�(ollars�
nu0&er of

s,ares
total 9alue

�(ollars�

Technology !ompany ��7.7� ��

�irline !ompany ���.�4 27

$ilm !ompany ��.�� ���

Sports !lothing
!ompany

��.�6 ���

2. &ere is the same portfolio the next year. !omplete the table to show the new total value
of each investment.

co0pany
ol( price
�(ollars�

price
c,ange

ne: price
�(ollars�

nu0&er of
s,ares

total 9alue
�(ollars�

Technology
!ompany

��7.7� 
2.4�� ��

�irline
!ompany

���.�4 �7.67� 27

$ilm !ompany ��.�� �7.�� ���

Sports !lothing
!ompany

��.�6 ��.�6� ���

�. "id the entire portfolio increase or decrease in value over the year�

$t?./nt #/=:9n=/

�.
na0e price �(ollars� nu0&er of s,ares total 9alue �(ollars�

Technology !ompany ��7.7� �� ��,���.��

�irline !ompany ���.�4 27 �6��.��

$ilm !ompany ��.�� ��� �2,���.2�

Sports !lothing !ompany ��.�6 ��� �,��6
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2.
co0pany

ol( price
�(ollars�

price
c,ange

ne: price
�(ollars�

nu0&er of
s,ares

total 9alue
�(ollars�

Technology
!ompany

��7.7� 
2.4�� ���.�7 �� ��,��6.26

�irline !ompany ���.�4 �7.67� �2�.�� 27 �,�2�.��

$ilm !ompany ��.�� ��.72� �7.�� ��� ��,�2�.�

Sports !lothing
!ompany

��.�6 ��.�6� ��.6� ��� �,�6�

�. The portfolio has decreased in total value from ���,��4.�� to ���,��6�.66.

�-ti@itC $Cnt2/=i=

The important part of this activity is that it extends on the context previously examined, ahead of
students building their own portfolio in a later activity.


��
 )9?< !An $t9-5 "9<t096i9
	
 0inutes
"istribute copies of the �Stocks Prices�

Students calculate their own portfolio

"istribute copies of the �!hanges in Stock Prices after � Months� so they can calculate the change.

�..</==in1

7.##. .�

7.,S.�.�

�n=t<?-ti9n+6 #9?tin/=

M*0�: Stronger and !learer #ach Time

�+?n-2
"istribute copies of the Stock Prices Instructional Master. &ave prepared the !hanges in Stock 
Prices after � Months Instructional Master.

•
•

•
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�--/== 09< $t?./nt= Ait2 �i=+,i6iti/=

�$tion and �xpression� �nterna-i;e �xe$uti7e �un$tions. To support development of organizational
skills, check in with students within the first 2�� minutes of work time. !heck to make sure
students show calculations for the total value of their portfolio as to not go over ����.
Supports a$$essibi-it: 'or� �emor:� �rgani;ation

$t?./nt %+=5 $t+t/7/nt

7our teacher will give you a list of stocks.

�. Select a combination of stocks with a total value close to, but no more than, ����.

2. Using the new list, how did the total value of your selected stocks change�

$t?./nt #/=:9n=/

�. �nswers vary.

2. �nswers vary.

�-ti@itC $Cnt2/=i=

&ave students trade with a partner and check each other�s work. (�nswers vary because each
student worked with a different selection of stocks.)

&ave students examine the �!hanges in Stock Prices after � Months� page and discuss:

&ow can you tell if the price of a stock increased or decreased from looking at this list�

5hich company�s stock price increased or decreased by the most�

5ithout doing any calculations, predict which company�s stock price had the largest increase
as a percentage of its starting value.

5ithout doing any calculations, predict which company�s stock price had the largest decrease
as a percentage of its starting value.

•
•
•

•
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�--/== 09< �n16i=2 �+n1?+1/ �/+<n/<=

!riting� Spea,ing� ���� Stronger and �-earer �a$) �ime. Use this routine to give students a
structured opportunity to revise and refine their initial response to: “Using the new list, how
did the total value of your selected stock change�”. �sk students to meet with 2]� other
partners in a row for feedback. Provide students with prompts for feedback that will help pairs
strengthen their ideas and clarify their language (e.g., “5hat is a quantity that changed�”, and
“5hat other details are important�”, etc.). Students can borrow ideas and language from each
partner to strengthen their final response.
�esign �rin$ip-e�s�� �ptimi;e output �'or des$ription�

�/==9n $Cnt2/=i=
)ey learning points:

There are a number of contexts in which using negative numbers to represent directed change
is important; the stock market is one of them.

Percentage change down can be represented with a negative percentage

"iscussion questions:

5hich way of showing the change do you prefer, percentage or monetary value�

!an you think of other situations in life where using a negative to represent a change would be
useful�

•

•

•
•
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Family Support Materials
Rational Number Arithmetic
Here are the video lesson summaries for Grade 7, Unit 5: Rational Number Arithmetic.
Each video highlights key concepts and vocabulary that students learn across one or more
lessons in the unit. The content of these video lesson summaries is based on the written
Lesson Summaries found at the end of lessons in the curriculum. The goal of these videos
is to support students in reviewing and checking their understanding of important
concepts and vocabulary. Here are some possible ways families can use these videos:

Keep informed on concepts and vocabulary students are learning about in class.

Watch with their student and pause at key points to predict what comes next or think
up other examples of vocabulary terms (the bolded words).

Consider following the Connecting to Other Units links to review the math concepts
that led up to this unit or to preview where the concepts in this unit lead to in future
units.

Grade 7, Unit 5: Rational Number Arithmetic Vimeo YouTube

Video 1: Adding Rational Numbers (Lessons 1–4) Link Link

Video 2: Subtracting Rational Numbers (Lessons 5–7) Link Link

Video 3: Multiplying and Dividing Rational Numbers (Lessons
8–11)

Link Link

Video 4: Solving With Rational Numbers (Lessons 12–16) Link Link

Video 1

Video 'VLS G7U5V1 Adding Rational Numbers (Lessons 1–4)' available here:
https://player.vimeo.com/video/494808053.

Video 2

•
•

•

Grade 7 Unit 5
Rational Number Arithmetic



Video 'VLS G7U5V2 Subtracting Rational Numbers (Lessons 5–7)' available here:
https://player.vimeo.com/video/495520145.

Video �

Video 'VLS G7U5V3 Multiplying and Dividing Rational Numbers (Lessons 8–11)' available
here: https://player.vimeo.com/video/503252065.

Video �

Video 'VLS G7U5V4 Solving With Rational Numbers (Lessons 12–16)' available here:
https://player.vimeo.com/video/503606703.

�onnectin� to �ther Unit!

Coming soon•

Grade 7 Unit 5
Rational Number Arithmetic



A��in� an� Subtractin� Rational Numbers
Family Support Materials �

This week your student will be adding and subtracting with negative numbers. We can
represent this on a number line using arrows. The arrow for a positive number points
right, and the arrow for a negative number points left. We add numbers by putting the
arrows tail to tip.

�or example, here is a number line that shows .

The Frst number is represented by an arrow that starts at 0 and points 5 units to the left.
The next number is represented by an arrow that starts directly above the tip of the Frst
arrow and points 12 units to the right. The answer is 7 because the tip of this arrow ends
above the 7 on the number line.

�n elementary school, students learned that every addition e:uation has two related
subtraction e:uations. �or example, if we know , then we also know
and .

The same thing works when there are negative numbers in the e:uation. �rom the
previous example, , we also know and .

Here is a task to try with your student:

1. Use the number line to show .

2. What does your answer tell you about the value of:
a. �

b. �

Solution:

1. The Frst arrow starts at 0 and points 3 units to the right. The next arrow starts at the
tip of the Frst arrow and points 5 units to the left. This arrow ends above the �2, so

.

Grade 7 Unit 5
Rational Number Arithmetic



2. �rom the addition e:uation , we get the related subtraction e:uations:
a.

b.

Grade 7 Unit 5
Rational Number Arithmetic



Multiplyin� an� �i�i�in� Rational Numbers
Family Support Materials �

This week your student will be multiplying and dividing with negative numbers. The rules
for multiplying positive and negative numbers are designed to make sure that addition
and multiplication work the same way they always have.

�or example, in elementary school students learned to think of D4 times 3E as 4 groups of
3, like . We can think of D4 times �3E the same way:

. Also, an important property of multiplication is
that we can multiply numbers in either order. This means that .

What about � �t may seem strange, but the answer is 12. To understand why this is,
we can think of �4 as .

After more practice, your student will be able to remember this without needing to think
through examples:

A positive times a negative is a negative.

A negative times a positive is a negative.

A negative times a negative is a positive.

Here is a task to try with your student:

1. Calculate .

2. Use your answer to the previous :uestion to calculate:
a.

b.

c.

•
•
•
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Solution:

1. The answer is �10. We can think of as 5 groups of �2, so

2.
a. The answer is �10. We can multiply numbers in either order, so

b. The answer is 10. We can think of �5 as , and .

c. The answer is 10. #ossible Strategies:
We can think of �2 as , and .

We can multiply numbers in either order, so .

�
�

Grade 7 Unit 5
Rational Number Arithmetic



Four 
perations �ith Rational Numbers
Family Support Materials �

This week your student will use what they know about negative numbers to solve
e:uations.

The o��osi�� of 5 is �5, because . This is also called the additive inverse.

The 
��i�
o��� of 5 is , because . This is also called the multiplicative

inverse.

Thinking about opposites and reciprocals can help us solve e:uations. �or example, what
value of makes the e:uation true�

11 and �11 are opposites.

The solution is �15.

What value of makes the e:uation true�

and are reciprocals.

The solution is �18.

Here is a task to try with your student:

Solve each e:uation:

Solution:

1. �8, because .

2. 7.5 or e:uivalent, because .

3. �16, because .

•
•
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Rational Number Arithmetic: Check Your
Readiness (A)
Do not use a calculator.

1. a. A dolphin is at the surface of the ocean. What is the dolphin’s elevation?

b. The dolphin dives 20 feet below the surface of the ocean. What is its new
elevation?

2. Place and label the following numbers on the number line.

-1 1.75 -1.75 -2

3. Kiran says that . Do you agree with Kiran? Explain or show your reasoning.

4. a. Put these numbers in order of their distance from 0 on the number line, starting
with the smallest distance:

b. Find the values of and .

Grade 7 Unit 5
Check Your Readiness (A)
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5. a. Andre received and spent money in the following ways last month. For each
example, write a positive or negative number to represent the change in money
from his perspective.

i. �is uncle gave him �25 as a present.

ii. �e earned �1� dollars tutoring.

iii. �e spent �10 on a book.

b. What does 0 mean in this situation?

�. a. Plot and label these four points in the coordinate plane.

b. Find the distance between and .

Grade 7 Unit 5
Check Your Readiness (A)
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Rational Number Arithmetic: Check Your
Readiness (B)
Do not use a calculator.

1. When a construction worker is on a platform 10 feet above the ground, we can
describe her elevation as +10 feet.

a. A construction worker digs down to 30 feet below the surface of the ground.
What is her elevation?

b. The construction worker returns to the surface of the ground. What is her
elevation?

2. Plot and label each number on the number line.

2 2.25 -2.25 -1

3. Mai says that . Do you agree with her? Explain or show your reasoning.

4. a. Put these numbers in order of their distance from 0 on the number line, starting
with the smallest distance:

44, , , 3, , , -9.6, -59

b. Find the values of and .

Grade 7 Unit 5
Check Your Readiness (B)
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5. a. Diego received and spent money in the following ways last week. For each
example, write a positive or negative number to represent the change in money
from his perspective.

i. �e earned �30 dollars by cutting the neighbor:s lawn.

ii. �e spent �14 going to the movies.

iii. �e spent �3.55 on an ice cream cone.

b. What does 0 mean in this situation?

6. a. Plot and label these four points on the coordinate plane.

, , ,

b. Find the distance between and .

Grade 7 Unit 5
Check Your Readiness (B)
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Rational Number Arithmetic: End-of-Unit
Assessment (A)
Do not use a calculator.

1. Select all the true statements.

A. is equal to zero.

B. is positive.

C. is positive.

D. is negative.

E. is negative.

2. A heron is perched in a tree 50 feet above sea level. Directly below the heron,
a pelican is flying 17 feet above sea level. Directly below the birds is a trout,
swimming 23 feet below sea level.

Select all the true statements.

A. The difference in height between the pelican and the heron is -33 feet.

B. The difference in height between the pelican and the heron is 33 feet.

C. The distance between the heights of the pelican and heron is -33 feet.

D. The difference in height between the pelican and the trout is -40 feet.

E. The difference in height between the pelican and the trout is 40 feet.

F. The distance between the heights of the pelican and the trout is 40 feet.

Grade 7 Unit 5
End-of-Unit Assessment (A)
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3. �et and .

!hich e9pression has a negative value�

A.

B.

C.

D.

4. Calculate the value of each e9pression.

a.

b.

c.

d.

e.

5. Solve each equation.

Grade 7 Unit 5
End-of-Unit Assessment (A)
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. a. The table shows transactions from =ve different ban, accounts. Fill in the
missing numbers.

�ld
a����nt �alan�e

tran�a�ti�n
a���nt

ne�
a����nt �alan�e

a����nt � 352 -4� 304

a����nt � 432 512

a����nt � 75 -100

a����nt � 52 12

a����nt 5 -10 -20 -30

b. E9plain what each of the numbers -10, -20, and -30 tells you about Account 5.

7. �ada wal,s up to a tan, of water that can hold up to 10 gallons. !hen it is active, a
drain empties water from the tan, at a constant rate. !hen �ada =rst sees the tan,, it
contains 7 gallons of water. Three minutes later, the tan, contains 5 gallons of water.

a. At what rate is the amount of water in the tan, changing� Use a signed number,
and include the unit of measurement in your answer.

b. �ow many more minutes will it ta,e for the tan, to drain completely� E9plain or
show your reasoning.

c. �ow many minutes before �ada arrived was the water tan, completely full�
E9plain or show your reasoning.

Grade 7 Unit 5
End-of-Unit Assessment (A)
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Rational Number Arithmetic: End-of-Unit
Assessment (B)
Do not use a calculator.

1. Select all expressions whose value is negative.

A.

B.

C.

D.

E.

2. A sunken ship is resting at 3,000 feet below sea level. Directly above the ship, a whale
is swimming 1,960 feet below sea level. Directly above the ship and the whale is a
plane flying at 8,500 feet above sea level.

Select the true statement.

A. The distance between the heights of the whale and the plane is -10,460 feet.

B. The difference in height between the whale and the plane is 10,460 feet.

C. The difference in height between the whale and the ship is -1,040 feet.

D. The distance between the heights of the whale and the ship is 1,040 feet.

Grade 7 Unit 5
End-of-Unit Assessment (B)



2

3. �et and .

Select all the expressions that have a positive value.

A.

B.

C.

D.

E.

�.

4. Calculate the value of each expression.

a.

b.

c.

5. Solve each e1uation.

Grade 7 Unit 5
End-of-Unit Assessment (B)
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6. a. �in went hiking on ;ve different weekends. The table shows the elevation
changes in feet for each of her ;ve hikes. �ill in the missing numbers.

initial ele�ati�n ele�ati�n ��an�e �nal ele�ati�n

�i�e � �68 -96 6�2

�i�e � 82 20

�i�e � 62 -100

�i�e � 354 129

�i�e 5 -20 -40 -60

b. Explain what each of the numbers -20, -40, and -60 tells you about hike 5.

�. A scuba diver is diving at a constant rate when her team on the surface re1uests a
status update. She looks at her watch which says her elevation is 18 feet below sea
level. 8 seconds later, her elevation is 20 feet below sea level.

a. At what rate is her elevation changing� Use a signed number, and include the
unit of measurement in your answer.

b. �ow many more seconds until she reaches her goal depth of 50 feet� Explain or
show your reasoning.

c. �ow many seconds before her team re1uested an update was the diver at the
surface of the water� Explain or show your reasoning.

Grade 7 Unit 5
End-of-Unit Assessment (B)
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Unit 5 �==/==7/nt=
�==/==7/nt � �2/-5 )9?< #/+.in/== ���
%/+-2/< �n=t<?-ti9n=
!alculators should not be used.

$t?./nt �n=t<?-ti9n=
"o not use a calculator.

"<9,6/7 

The content assessed in this problem is first encountered in *esson �: Interpreting ,egative
,umbers.

In grade 6, students studied elevation as a context for signed numbers. In this unit, they will return
to this context.

If most students struggle with this item, plan to launch �ctivity � in *esson � with a review of sea
level and elevation, since this context will be used throughout the unit. 7ou might look up your
current elevation and have students discuss why that might be the case, especially if you are far
from the ocean. 7ou might also show pictures of videos highlighting the depth at which different
animals hang out in the ocean to practice talk about feet below sea level.

$t+t/7/nt
�. � dolphin is at the surface of the ocean. 5hat is the dolphin_s elevation�

2. The dolphin dives 2� feet below the surface of the ocean. 5hat is its new elevation�

$96?ti9n
�. � feet

2. �2� feet

�6i1n/. $t+n.+<.=
6.,S.!.�

"<9,6/7 �
The content assessed in this problem is first encountered in *esson 2: !hanging Temperatures.

Assessment Answer Keys
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This problem has students order and compare signed numbers, including fractions and decimals;
this was work that they did in grade 6. In this unit, students will make sense of operations on signed
numbers by using number lines to visualize these operations.

If most students struggle with this item, plan to do the optional activity in *esson � �ctivity 4, !ard
Sort with 0ational ,umbers. The work with thermometers and vertical number lines in the warm�up
and previous activities can help students recall what they learned about ordering rational numbers
in 6th grade. �llow students to arrange the cards vertically or horizontally, and discuss how most
number lines we see in this unit will be horizontal.

$t+t/7/nt
Place and label the following numbers on the number line.

�� �.7� ��.7� �2

$96?ti9n

�6i1n/. $t+n.+<.=
6.,S.!.6

"<9,6/7 �
The content assessed in this problem is first encountered in *esson �: Interpreting ,egative
,umbers.

This is another problem about comparing signed numbers. Student responses should provide
insight into the ways in which students are conceptualizing negative numbers and their
magnitudes.

If most students struggle with this item, plan to do the optional activity in *esson � �ctivity 4, !ard
Sort with 0ational ,umbers. This will give students an opportunity to consider magnitude while
ordering integers and rational numbers. Student will continue to work with this concept in future
lessons. Students will have more opportunities to work on this skill in *essons 2 and � as well.

$t+t/7/nt
)iran says that . "o you agree with )iran� #xplain or show your reasoning.

�==/==7/nt� �2/-5 )9?< #/+.in/== ���
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$96?ti9n
,o. #xplanations vary. Sample explanations include a number line showing the true ordering of �2
and ��, or a response describing how negative numbers with a small magnitude are greater than
negative numbers with a large magnitude.

�6i1n/. $t+n.+<.=
6.,S.!.7

"<9,6/7 

The content assessed in this problem is first encountered in *esson �: Interpreting ,egative
,umbers.

Students are asked to rank numbers according to their magnitude. The concept of magnitude, or
distance from zero, is important for students to understand as they make sense of operations on
signed numbers. 5hile the main purpose of this problem is to make sure that students recall that
“distance from zero” is without regard to sign, the problem will also reveal if students need to
practice comparing decimals, fractions, and whole numbers.

If most students struggle with this item, plan to do the optional activity in *esson � �ctivity 4, !ard
Sort with 0ational ,umbers. This will give students an opportunity to consider magnitude while
ordering integers and rational numbers. Student will continue to work with this concept in future
lessons. Students will have more opportunities to work on this skill in *essons 2 and � as well.

$t+t/7/nt
�. Put these numbers in order of their distance from � on the number line, starting with

the smallest distance:

2. $ind the values of and .

$96?ti9n
�.

2. . .

�6i1n/. $t+n.+<.=
6.,S.!.7

"<9,6/7 5
The content assessed in this problem is first encountered in *esson 4: Money and "ebts.
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In grade 6, students learned that we often use positive and negative numbers to represent money
contexts. Students will return to this context in this unit and develop it further.

If most students struggle with this item, plan to use this problem for some error analysis before
doing *esson 4. �ctivity �, !oncert Tickets, will provide some extra practice with this concept.
�nother option is to engage students in a shopping role play recording calculations from the
perspective of the shopper and the seller.

$t+t/7/nt
�. �ndre received and spent money in the following ways last month. $or each example,

write a positive or negative number to represent the change in money from his
perspective.

a. &is uncle gave him �2� as a present.

b. &e earned ��� dollars tutoring.

c. &e spent ��� on a book.

2. 5hat does � mean in this situation�

$96?ti9n
�. a. 2� or 
2�

b. �� or 
��

c. ���

2. That �ndre neither received nor spent money.

�6i1n/. $t+n.+<.=
6.,S.!.�

"<9,6/7 �
The content assessed in this problem is first encountered in *esson 7: �dding and Subtracting to
Solve Problems.

%raphing in the coordinate plane requires a different kind of visual interpretation of signed
numbers: right or left as well as up or down. Students learned to graph signed numbers on the
coordinate plane in grade 6.

If most students struggle with this item, plan to do the optional *esson 7 �ctivity 4, "ifferences and
"istances. Students will continue thinking about distance (which is unsigned) and difference (which
is signed).

$t+t/7/nt
�. Plot and label these four points in the coordinate plane.

�==/==7/nt� �2/-5 )9?< #/+.in/== ���
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2. $ind the distance between and .

$96?ti9n

�.

2. 7 units

�6i1n/. $t+n.+<.=
6.,S.!.6.b, 6.,S.!.�
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�==/==7/nt � �2/-5 )9?< #/+.in/== ���
%/+-2/< �n=t<?-ti9n=
!alculators should not be used.

$t?./nt �n=t<?-ti9n=
"o not use a calculator.

"<9,6/7 

The content assessed in this problem is first encountered in *esson �: Interpreting ,egative
,umbers.

In grade 6, students studied elevation as a context for signed numbers. In this unit, they will return
to this context.

If most students struggle with this item, plan to launch �ctivity � in *esson � with a review of sea
level and elevation, since this context will be used throughout the unit. 7ou might look up your
current elevation and have students discuss why that might be the case, especially if you are far
from the ocean. 7ou might also show pictures of videos highlighting the depth at which different
animals hang out in the ocean to practice talk about feet below sea level.

$t+t/7/nt
5hen a construction worker is on a platform �� feet above the ground, we can describe
her elevation as 
�� feet.

�. � construction worker digs down to �� feet below the surface of the ground. 5hat is her
elevation�

2. The construction worker returns to the surface of the ground. 5hat is her elevation�

$96?ti9n
�. ��� feet

2. � feet

�6i1n/. $t+n.+<.=
6.,S.!.�

"<9,6/7 �
The content assessed in this problem is first encountered in *esson 2: !hanging Temperatures.

�==/==7/nt� �2/-5 )9?< #/+.in/== ���
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This problem has students order and compare signed numbers, including fractions and decimals;
this was work that they did in grade 6. In this unit, students will make sense of operations on signed
numbers by using number lines to visualize these operations.

If most students struggle with this item, plan to do the optional activity in *esson � �ctivity 4, !ard
Sort with 0ational ,umbers. The work with thermometers and vertical number lines in the warm�up
and previous activities can help students recall what they learned about ordering rational numbers
in 6th grade. �llow students to arrange the cards vertically or horizontally, and discuss how most
number lines we see in this unit will be horizontal.

$t+t/7/nt
Plot and label each number on the number line.

2 2.2� �2.2� ��

$96?ti9n

�6i1n/. $t+n.+<.=
6.,S.!.6

"<9,6/7 �
The content assessed in this problem is first encountered in *esson �: Interpreting ,egative
,umbers.

This is another problem about comparing signed numbers. Student responses should provide
insight into the ways in which students are conceptualizing negative numbers and their
magnitudes.

If most students struggle with this item, plan to do the optional activity in *esson � �ctivity 4, !ard
Sort with 0ational ,umbers. This will give students an opportunity to consider magnitude while
ordering integers and rational numbers. Student will continue to work with this concept in future
lessons. Students will have more opportunities to work on this skill in *essons 2 and � as well.

$t+t/7/nt
Mai says that . "o you agree with her� #xplain or show your reasoning.
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$96?ti9n
,o. #xplanations vary. Sample explanations include a number line showing that �� lies to the left of
�4, or a response describing how negative numbers with a small magnitude are greater than
negative numbers with a large magnitude.

�6i1n/. $t+n.+<.=
6.,S.!.7

"<9,6/7 

The content assessed in this problem is first encountered in *esson �: Interpreting ,egative
,umbers.

Students are asked to rank numbers according to their magnitude. The concept of magnitude, or
distance from zero, is important for students to understand as they make sense of operations on
signed numbers. 5hile the main purpose of this problem is to make sure that students recall that
“distance from zero” is without regard to sign, the problem will also reveal if students need to
practice comparing decimals, fractions, and whole numbers.

If most students struggle with this item, plan to do the optional activity in *esson � �ctivity 4, !ard
Sort with 0ational ,umbers. This will give students an opportunity to consider magnitude while
ordering integers and rational numbers. Student will continue to work with this concept in future
lessons. Students will have more opportunities to work on this skill in *essons 2 and � as well.

$t+t/7/nt
�. Put these numbers in order of their distance from � on the number line, starting with

the smallest distance:

44, , , �, , , ��.6, ���

2. $ind the values of and .

$96?ti9n
�.

2. �.6 and

�6i1n/. $t+n.+<.=
6.,S.!.7

"<9,6/7 5
The content assessed in this problem is first encountered in *esson 4: Money and "ebts.

�==/==7/nt� �2/-5 )9?< #/+.in/== ���
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In grade 6, students learned that we often use positive and negative numbers to represent money
contexts. Students will return to this context in this unit, and develop it further.

If most students struggle with this item, plan to use this problem for some error analysis before
doing *esson 4. �ctivity �, !oncert Tickets, will provide some extra practice with this concept.
�nother option is to engage students in a shopping role play recording calculations from the
perspective of the shopper and the seller.

$t+t/7/nt
�. "iego received and spent money in the following ways last week. $or each example,

write a positive or negative number to represent the change in money from his
perspective.

a. &e earned ��� dollars by cutting the neighbor_s lawn.

b. &e spent ��4 going to the movies.

c. &e spent ��.�� on an ice cream cone.

2. 5hat does � mean in this situation�

$96?ti9n
�. !hanges in money:

a. �� or 
��

b. ��4

c. ��.��

2. &e neither spent nor received money.

�6i1n/. $t+n.+<.=
6.,S.!.�

"<9,6/7 �
The content assessed in this problem is first encountered in *esson 7: �dding and Subtracting to
Solve Problems.

%raphing in the coordinate plane requires a different kind of visual interpretation of signed
numbers: right or left as well as up or down. Students learned to graph signed numbers on the
coordinate plane in grade 6.

If most students struggle with this item, plan to do the optional *esson 7 �ctivity 4, "ifferences and
"istances. Students will continue thinking about distance (which is unsigned) and difference (which
is signed).
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$t+t/7/nt
�. Plot and label these four points on the coordinate plane.

, , ,

2. $ind the distance between and .

$96?ti9n
�. See graph.

2. � units

�==/==7/nt� �2/-5 )9?< #/+.in/== ���
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�6i1n/. $t+n.+<.=
6.,S.!.6.b, 6.,S.!.�



12

�==/==7/nt � �n.�90�Unit �==/==7/nt ���
%/+-2/< �n=t<?-ti9n=
!alculators should not be used.

$t?./nt �n=t<?-ti9n=
"o not use a calculator.

"<9,6/7 

This problem targets students_ understanding of sums and differences of two rational numbers.
Some students may wish to draw number lines to help.

Students failing to select � may have a maEor misconception about opposites. Students selecting  
may have misread the problem as . Students failing to select ! may have misread the
additional negative sign inside the parentheses, or made an error in the value of . Students

selecting " may have failed to recognize that and are opposites, or may not know that zero is

neither positive nor negative. Students selecting # most likely have a serious misunderstanding
about subtracting a negative number, using accidentally.

$t+t/7/nt
Select all the true statements.

�. is equal to zero.

 . is positive.

!. is positive.

". is negative.

#. is negative.

$96?ti9n
9���, �!�:

�6i1n/. $t+n.+<.=
7.,S.�.�

"<9,6/7 �
Students selecting   but not selecting � or selecting " but not selecting # may be remembering
the convention that “the difference between and ” is defined as , not incorrectly.
Students selecting other incorrect combinations of �,  , ", and # have deeper confusions. Students

�==/==7/nt� �n.�90�Unit �==/==7/nt ���
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selecting ! are selecting a negative distance, and may need to be reminded about distance versus
difference. Students failing to select $ may also be confusing distance with difference.

$t+t/7/nt
� heron is perched in a tree �� feet above sea level. "irectly below the heron, a pelican is
flying �7 feet above sea level. "irectly below the birds is a trout, swimming 2� feet below sea
level.

Select all the true statements.

�. The difference in height between the pelican and the heron is ��� feet.

 . The difference in height between the pelican and the heron is �� feet.

!. The distance between the heights of the pelican and heron is ��� feet.

". The difference in height between the pelican and the trout is �4� feet.

#. The difference in height between the pelican and the trout is 4� feet.

$. The distance between the heights of the pelican and the trout is 4� feet.

$96?ti9n
9���, �#�, �$�:

�6i1n/. $t+n.+<.=
7.,S.�.�.c

"<9,6/7 �
Students selecting an incorrect option may have a misunderstanding about the meaning of that
operation, or may have misinterpreted addition as moving to the right on a number line.

The numbers are small enough that the answers can be computed, but it is simpler to use the sign
and size of the numbers. 5atch for students who compute here, and ask them what shortcuts they
might take.

$t+t/7/nt
*et and .

5hich expression has a negative value�
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�.

 .

!.

".

$96?ti9n
�

�6i1n/. $t+n.+<.=
7.,S.�

"<9,6/7 

Students should see the relationships between the first two expressions, and between the last
three.

$t+t/7/nt
!alculate the value of each expression.

�.

2.

�.

4.

�.

$96?ti9n
�. or

2. or

�. �6

4. �6

�. 6

�6i1n/. $t+n.+<.=
7.,S.�.�.b, 7.,S.�.2.b, 7.,S.�.�

�==/==7/nt� �n.�90�Unit �==/==7/nt ���
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"<9,6/7 5
Students solve equations of the form and when the coefcients or solution is
negative.

$t+t/7/nt
Solve each equation.

$96?ti9n
�.

2. or equivalent

�. or equivalent

�6i1n/. $t+n.+<.=
7.##. .4.a

"<9,6/7 �
Students work with signed numbers in a money context and interpret the meaning of negative
numbers in that context.

$t+t/7/nt
�. The table shows transactions from five different bank accounts. $ill in the missing

numbers.

ol(
account &alance

transaction
a0ount

ne:
account &alance

account 	 ��2 �4� ��4

account 
 4�2 ��2

account � 7� ����

account � �2 �2

account 
 ��� �2� ���

2. #xplain what each of the numbers ���, �2�, and ��� tells you about �ccount �.
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$96?ti9n

�.
ol( account &alance transaction a0ount ne: account &alance

account 	 ��2 �4� ��4

account 
 4�2 �� ��2

account � 7� ���� �2�

account � �4� �2 �2

account 
 ��� �2� ���

2. �nswers vary. Sample response: The account balance was ���, which means they owe the
bank ���. Then they wrote a check for �2�, so the new balance is ���, so now they owe the
bank ���.

Minimal Tier � response:

5ork is complete and correct.

Sample:

�. See table.

2. The person was ��� in debt, then they had to pay somebody �2�, and now they are ��� in
debt.

Tier 2 response:

5ork shows general conceptual understanding and mastery, with some errors.

Sample errors: -ne incorrect entry in the table; response for part b acknowledges debt but is
flawed in other ways.

Tier � response:

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

Sample errors: multiple incorrect entries in the table, including systematic errors like always
adding the two known numbers or omitting negative signs; response for part b does not
involve debt; multiple error types under Tier 2 response.

�6i1n/. $t+n.+<.=
7.,S.�.�, 7.,S.�.�

•
•

•
•

•
•

�==/==7/nt� �n.�90�Unit �==/==7/nt ���
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"<9,6/7 �
�s mentioned in the solution rubric, a student finding an incorrect rate should be given credit for
correct calculations based on that rate.

If discussing this problem, look for multiple solution methods, especially those that involve working
with signed numbers for both the rate and number of gallons. 5hile it is not necessary to use
signed numbers to solve these problems, it is an excellent way to work here. "o not penalize
students who solve the problem without using signed number arithmetic, although they must use a
signed number for the rate.

$t+t/7/nt
(ada walks up to a tank of water that can hold up to �� gallons. 5hen it is active, a drain
empties water from the tank at a constant rate. 5hen (ada first sees the tank, it contains 7
gallons of water. Three minutes later, the tank contains � gallons of water.

�. �t what rate is the amount of water in the tank changing� Use a signed number, and
include the unit of measurement in your answer.

2. &ow many more minutes will it take for the tank to drain completely� #xplain or show
your reasoning.

�. &ow many minutes be'ore (ada arrived was the water tank completely full� #xplain or
show your reasoning.

$96?ti9n
�. gallons per minute. 2 gallons leave in � minutes, which as a unit rate is gallons in �

minute. The value is negative because the amount is decreasing.

2. minutes (or equivalent). � gallons must be drained at a rate of gallons per minute. It will

take minutes since .

�. minutes (or equivalent). � gallons have drained from the tank when (ada arrives. It took

minutes since .

Minimal Tier � response:

5ork is complete and correct, with complete explanation or Eustification.

Sample:

�. gallons per minute

2. 7.�, because � gallon drains every �.� minutes. .

�. 4.�, because .

•
•
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Tier 2 response:

5ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insufcient explanation or Eustification.

Sample errors: minor visible calculation errors in multiplying, dividing, or determining the rate;
incorrect or omitted units used on rate; rate of instead of ; correct answers without

Eustification.

�cceptable errors: an incorrect rate coming from a calculation error is used correctly through
the rest of the problem.

Tier � response:

5ork shows a developing but incomplete conceptual understanding, with significant errors.

Sample errors: incorrect rate from conceptual misunderstanding, such as gallons per

minute; omitted rate; invalid methods or omissions on either of the time questions.

Tier 4 response:

5ork includes maEor errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: incorrect or omitted rate, and invalid methods or omissions on at least one of
the time questions.

�6i1n/. $t+n.+<.=
7.,S.�.2, 7.,S.�.�

•

•

•

•
•

•

•

�==/==7/nt� �n.�90�Unit �==/==7/nt ���
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�==/==7/nt � �n.�90�Unit �==/==7/nt ���
%/+-2/< �n=t<?-ti9n=
!alculators should not be used.

$t?./nt �n=t<?-ti9n=
"o not use a calculator.

"<9,6/7 

Students selecting an incorrect option may have a misunderstanding about the meaning of that
operation, or may have misinterpreted the sign of the number. The numbers are small enough that
the answers can be computed, but it is simpler to use the sign and size of the numbers. 5atch for
students who compute here, and ask them what shortcuts they might take.

$t+t/7/nt
Select all expressions whose value is negative.

�.

 .

!.

".

#.

$96?ti9n
9���, � �, �"�:

�6i1n/. $t+n.+<.=
7.,S.�.�.b, 7.,S.�.2.b, 7.,S.�.�

"<9,6/7 �
Students selecting   and ! may be remembering the convention that “the difference between and

” is defined as , not incorrectly. Students selecting � are selecting a negative distance,
and may need to be reminded about distance versus difference.

$t+t/7/nt
� sunken ship is resting at �,��� feet below sea level. "irectly above the ship, a whale is
swimming �,�6� feet below sea level. "irectly above the ship and the whale is a plane flying
at �,��� feet above sea level.
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Select the true statement.

�. The distance between the heights of the whale and the plane is ���,46� feet.

 . The difference in height between the whale and the plane is ��,46� feet.

!. The difference in height between the whale and the ship is ��,�4� feet.

". The distance between the heights of the whale and the ship is �,�4� feet.

$96?ti9n
"

�6i1n/. $t+n.+<.=
7.,S.�.�.c

"<9,6/7 �
Students selecting an incorrect option may have a misunderstanding about the meaning of that
operation, or may have misinterpreted addition as moving to the right on a number line. The
numbers are small enough that the answers can be computed, but it is simpler to use the sign and
size of the numbers. 5atch for students who compute here, and ask them what shortcuts they
might take.

$t+t/7/nt
*et and .

Select all the expressions that have a positive value.

�.

 .

!.

".

#.

$.

$96?ti9n
9�"�, �$�:

�==/==7/nt� �n.�90�Unit �==/==7/nt ���
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�6i1n/. $t+n.+<.=
7.,S.�

"<9,6/7 

This problem targets students_ understanding of sums and differences of two rational numbers.
Some students may wish to draw number lines to help.

$t+t/7/nt
!alculate the value of each expression.

�.

2.

�.

$96?ti9n
�. �4�

2.

�. �

�6i1n/. $t+n.+<.=
7.,S.�.�

"<9,6/7 5
Students solve equations of the form and when the coefcients or solution is
negative.

$t+t/7/nt
Solve each equation.

$96?ti9n
�. or equivalent

2.

�.

�6i1n/. $t+n.+<.=
7.##. .4.a
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"<9,6/7 �
Students work with signed numbers in a hiking�elevation context and interpret the meaning of
negative numbers in that context.

$t+t/7/nt
�. *in went hiking on five different weekends. The table shows the elevation changes in

feet for each of her five hikes. $ill in the missing numbers.

initial ele9ation ele9ation c,ange ?nal ele9ation

,i.e 	 76� ��6 672

,i.e 
 �2 2�

,i.e � 62 ����

,i.e � ��4 �2�

,i.e 
 �2� �4� �6�

2. #xplain what each of the numbers �2�, �4�, and �6� tells you about hike �.

$96?ti9n
�.

initial ele9ation ele9ation c,ange ?nal ele9ation

,i.e 	 76� ��6 672

,i.e 
 ��
 �2 2�

,i.e � 62 ���� ���

,i.e � ��4 �


 �2�

,i.e 
 �2� �4� �6�

2. �nswers vary. Sample response: *in_s starting elevation was 2� feet below sea level. She
descended 4� more feet. &er final elevation was 6� feet below sea level. (,ote that *in may also
have descended 6� feet and then climbed 2� feet or equivalent: the important thing is that she
wound up 4� feet below her starting point.)

Minimal Tier � response:

5ork is complete and correct.•

�==/==7/nt� �n.�90�Unit �==/==7/nt ���
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Sample:

�. See table.

2. *in started hiking at 2� feet below sea level, descended 4� more feet, and now is at 6� feet
below sea level.

Tier 2 response:

5ork shows general conceptual understanding and mastery, with some errors.

Sample errors: -ne incorrect entry in the table; response for part b acknowledges that a
negative elevation change corresponds to downward motion but is flawed in other ways.

Tier � response:

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

Sample errors: multiple incorrect entries in the table, including systematic errors like always
adding the two known numbers or omitting negative signs; response for part b does not
involve hiking downward; multiple error types under Tier 2 response.

�6i1n/. $t+n.+<.=
7.,S.�.�, 7.,S.�.�

"<9,6/7 �
�s mentioned in the solution rubric, a student finding an incorrect rate should be given credit for
correct calculations based on that rate. If discussing this problem, look for multiple solution
methods, especially those that involve working with signed numbers for both the rate and
elevation. 5hile it is not necessary to use signed numbers to solve these problems, it is an excellent
way to work here. "o not penalize students who solve the problem without using signed number
arithmetic, although they must use a signed number for the rate.

$t+t/7/nt
� scuba diver is diving at a constant rate when her team on the surface requests a status
update. She looks at her watch which says her elevation is �� feet below sea level. � seconds
later, her elevation is 2� feet below sea level.

�. �t what rate is her elevation changing� Use a signed number, and include the unit of
measurement in your answer.

2. &ow many more seconds until she reaches her goal depth of �� feet� #xplain or show
your reasoning.

�. &ow many seconds be'ore her team requested an update was the diver at the surface of
the water� #xplain or show your reasoning.

•

•
•

•
•
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$96?ti9n
�. feet per second or equivalent. &er elevation decreases 2 feet in � seconds, which as a unit

rate is feet in � second. The value is negative because her elevation is decreasing.

2. �2� more seconds (or equivalent). �� feet of elevation must be lost at a rate of feet per

second. It will take �2� seconds since .

�. 72 seconds (or equivalent). She had descended �� feet at a rate of feet per second,

and .

Minimal Tier � response:

5ork is complete and correct, with complete explanation or Eustification.

Sample:

�. feet per second.

2. She needs to descend �� more feet, which is �� times the 2 feet we know about, so it takes
�2� seconds because .

�. 72, because it takes 4 seconds to descend � foot, and .

Tier 2 response:

5ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insufcient explanation or Eustification.

Sample errors: minor visible calculation errors in multiplying, dividing, or determining the rate;
incorrect or omitted units used on rate; correct answers without Eustification.

�cceptable errors: an incorrect rate coming from a calculation error is used correctly through
the rest of the problem.

Tier � response:

5ork shows a developing but incomplete conceptual understanding, with significant errors.

Sample errors: incorrect rate from conceptual misunderstanding, such as feet every

second; omitted rate; invalid methods or omissions on either of the time questions.

Tier 4 response:

5ork includes maEor errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: incorrect or omitted rate, and invalid methods or omissions on at least one of
the time questions.

•
•

•

•

•

•
•

•

•

�==/==7/nt� �n.�90�Unit �==/==7/nt ���
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�6i1n/. $t+n.+<.=
7.,S.�.2, 7.,S.�.�



CKMathTM

Core Knowledge MATHEMATICS
TM

Lesson 
Cool Downs



Lesson 1: Interpreting Negative Numbers
Cool Down: Signed Numbers
Here is a set of signed numbers: 7, -3, , -0.8, 0.8, - , -2

1. Order the numbers from least to greatest.

2. If these numbers represent temperatures in degrees Celsius, which is the coldest?

3. If these numbers represent elevations in meters, which is the farthest away from sea
level?

Grade 7 Unit 5
Lesson 1



Lesson 2: Changing Temperatures
Cool Down: Stories about Temperature

1. Write a story about temperatures that this expression could represent:

2. Draw a number line diagram and write an expression to represent this situation: “On
Tuesday at lunchtime, it was . By sunset, the temperature had dropped to .”

Grade 7 Unit 5
Lesson 2



Lesson 3: Changing Elevation
Cool Down: Add 'Em Up
Find each sum.

1.

2.

3.

Grade 7 Unit 5
Lesson 3



Lesson 4: Money and Debts
Cool Down: Buying a Bike

1. Clare has $150 in her bank account. She buys a bike for $200. What is Clare's account
balance now?

2. If Clare earns $75 the next week from delivering newspapers and deposits it in her
account, what will her account balance be then?

Grade 7 Unit 5
Lesson 4



Lesson 5: Representing Subtraction
Cool Down: Same Value

1. Which other expression has the same value as ? Explain your reasoning.

a.

b.

c.

d.

2. Which other expression has the same value as ? Explain your reasoning.

a.

b.

c.

d.

Grade 7 Unit 5
Lesson 5



Lesson 6: Subtracting Rational Numbers
Cool Down: A Subtraction Expression
Select all of the choices that are equal to .

1. -7

2. 7

3. The difference between -5 and -12.

4. The difference between -12 and -5.

5.

6.

Grade 7 Unit 5
Lesson 6



Lesson 7: Adding and Subtracting to Solve
Problems
Cool Down: Coffee Shop Cups
Here is some record keeping
from a coffee shop about
their paper cups. Cups are
delivered 2,000 at a time.

day change

Monday +2000

Tuesday -125

Wednesday -127

Thursday +1719

Friday -356

Saturday -782

Sunday 0

1. Explain what a positive and negative number means in this situation

2. Assume the starting amount of coffee cups is 0. How many paper cups are left at the
end of the week?

3. How many cups do you think were used on Thursday? Explain how you know.

Grade 7 Unit 5
Lesson 7



Lesson 8: Position, Speed, and Direction
Cool Down: Multiplication Expressions
Four runners start at the same point; Lin, Elena, Diego, Andre. For each runner write a
multiplication equation that describes their journey.

1. Lin runs for 25 seconds at 8.2 meters per second. What is her finish point?

2. Elena runs for 28 seconds and finishes at 250 meters. What is her velocity?

3. Diego runs for 32 seconds at -8.1 meters per second. What is his finish point?

4. Andre runs for 35 seconds and finishes at -285 meters. What is his velocity?

Grade 7 Unit 5
Lesson 8



Lesson 9: Multiplying Rational Numbers
Cool Down: True Statements
Decide if each equation is true or false.

1.

2.

3.

4.

5.

6.

7.

8.

Grade 7 Unit 5
Lesson 9



Lesson 10: Multiply!
Cool Down: Making Mistakes
Noah was doing some homework and answered the following questions. Do you agree
with his answers? If you disagree, explain your reasoning.

1.

2.

3.

Grade 7 Unit 5
Lesson 10



Lesson 11: Dividing Rational Numbers
Cool Down: Matching Division Expressions
Match each expression with its value.

1.

2.

3.

4.

-0.8

0.8

-1.25

1.25

•
•
•
•

Grade 7 Unit 5
Lesson 11



Lesson 12: Negative Rates
Cool Down: Submarines

1. A submarine is descending to examine the seafloor 2,100 feet below the surface. It
takes the submarine 2 hours to make this descent. Write an equation to represent
the relationship between the submarine's elevation and time.

2. Another submarine’s descent can be represented as , where is the
elevation and is time in hours. How long will it take this submarine to make the
descent?

Grade 7 Unit 5
Lesson 12



Lesson 13: Expressions with Rational Numbers
Cool Down: Make Them True
In each equation, select an operation to make the equation true.

1.

2.

3.

4.

5.

Grade 7 Unit 5
Lesson 13



Lesson 14: Solving Problems with Rational
Numbers
Cool Down: Charges and Checks
Lin's sister has a checking account. If the account balance ever falls below zero, the bank
charges her a fee of $5.95 per day. Today, the balance in Lin's sister's account is -$2.67.

1. If she does not make any deposits or withdrawals, what will be the balance in her
account after 2 days?

2. In 14 days, Lin's sister will be paid $430 and will deposit it into her checking account.
If there are no other transactions besides this deposit and the daily fee, will Lin
continue to be charged $5.95 each day after this deposit is made? Explain or show
your reasoning.

Grade 7 Unit 5
Lesson 14



Lesson 15: Solving Equations with Rational
Numbers
Cool Down: Hiking Trip
The Hiking Club is taking another trip. The hike leader's watch shows that they gained 296
feet in altitude from their starting position.

Their altitude is now 285 feet, but there is no record of their starting altitude.

Write and solve an equation to represent this situation and find their starting altitude.

Grade 7 Unit 5
Lesson 15



Lesson 16: Representing Contexts with
Equations
Cool Down: Floating Above a Sunken Canoe
A balloon is floating above a lake and a sunken canoe is below the surface of the lake. The
balloon’s vertical position is 12 meters and the canoe’s is -4.8 meters. The equation

represents this situation.

1. What does the variable represent?

2. What value of makes the equation true? Explain your reasoning.

Grade 7 Unit 5
Lesson 16
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Set 1 (Integers) 
 

-23 -10 -9 -7 

-6 -4 -3 -2 

-1 0 1 2 

3 5 8 10 

11 15 22 23 
 
 
  

7.5.1.4 Card Sort: Rational Numbers. 



Set 2 (Rational numbers that are not integers) 
 

4
1  8

9  .52  3
8  

- 4
1  - 8

9  - .52  - 3
8  

56
5  .77  3

31  22 8
3  

-56
5  - .77  - 3

31  - 22 8
3  

 

7.5.1.4 Card Sort: Rational Numbers. 
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