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Unit 6

tape diagrams involving letters that stand for numbers (Lesson 1)

the parts of an equation (Lesson 2)
•
•

Unit 6

Expressions and Equations

Unit Narrative
Students begin the unit by working with linear equations that have single occurrences of one 
variable, e.g., and . They represent relationships with tape diagrams and with 
linear equations, explaining correspondences between these representations. They examine values 
that make a given linear equation true or false, and what it means for a number to be a solution to 
an equation. Solving equations of the form where and are rational numbers can produce 
complex fractions (i.e., quotients of fractions), so students extend their understanding of fractions 
to include those with numerators and denominators that are not whole numbers.

The second section introduces balanced and unbalanced “hanger diagrams” as a way to reason 
about solving the linear equations of the first section. Students write linear equations to represent 
situations, including situations with percentages, solve the equations, and interpret the solutions in 
the original contexts (MP2), specifying units of measurement when appropriate (MP6). They 
represent linear expressions with tape diagrams and use the diagrams to identify values of 
variables for which two linear expressions are equal. Students write linear expressions such as

and and represent them with area diagrams, noting the connection with the distributive 
property (MP7). They use the distributive property to write equivalent expressions.

In the third section of the unit, students write expressions with whole-number exponents and 
whole-number, fraction, or variable bases. They evaluate such expressions, using properties of 
exponents strategically (MP5). They understand that a solution to an equation in one variable is a 
number that makes the equation true when the number is substituted for all instances of the 
variable. They represent algebraic expressions and equations in order to solve problems. They 
determine whether pairs of numerical exponential expressions are equivalent and explain their 
reasoning (MP3). By examining a list of values, they find solutions for simple exponential equations 
of the form , e.g., , and simple quadratic and cubic equations, e.g.,

In the last section of the unit, students represent collections of equivalent ratios as equations. They 
use and make connections between tables, graphs, and linear equations that represent the same 
relationships (MP1).

Progression of Disciplinary Language

In this unit, teachers can anticipate students using language for mathematical purposes such as 
interpreting, describing and explaining. 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
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descriptions of situations (Lesson 6)

numerical expressions involving exponents (Lesson 13)

diaerent representations of the same relationship between quantities (Lesson 17)

Descri�e

how parts of an equation represent parts of a story (Lesson 2)

solutions to equations (Lesson 2)

stories represented by given equations (Lesson 5)

patterns of growth that can be represented using exponents (Lesson 12)

relationships between independent and dependent variables (Lesson 16)

�0plain

the meaning of a solution using hanger diagrams (Lesson 3)

how to solve an equation (Lesson �)

how to use equations to solve percent problems (Lesson 7)

how to determine whether two expressions are equivalent, including with reference to
diagrams (Lesson �)

strategies for determining whether expressions are equivalent (Lesson 13)

the process of evaluating variable exponential expressions (Lesson 15)

In addition, students are expected to compare equations with balanced hanger diagrams and with
descriptions of situations, represent quantities with mathematical expressions, generaliPe about
equivalent numerical expressions using rectangle diagrams and the distributive property, @ustify
claims about equivalent variable expressions using rectangle diagrams and the distributive
property, and @ustify reasoning when evaluating and comparing numerical expressions with
exponents.

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.

•
•
•

•
•
•
•
•

•
•
•
•

•
•
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Learning Targets
Expressions and Equations
Lesson 1: Tape Diagrams and Equations

I can tell whether or not an equation could represent a tape diagram.

I can use a tape diagram to represent a situation.

Lesson 2: Truth and Equations

I can match equations to real life situations they could represent.

I can replace a variable in an equation with a number that makes the equation true,
and know that this number is called a solution to the equation.

Lesson 3: Staying in Balance

I can compare doing the same thing to the weights on each side of a balanced hanger
to solving equations by subtracting the same amount from each side or dividing each
side by the same number.

I can explain what a balanced hanger and a true equation have in common.

I can write equations that could represent the weights on a balanced hanger.

Lesson 4: Practice Solving Equations and Representing Situations with
Equations

I can explain why different equations can describe the same situation.

I can solve equations that have whole numbers, fractions, and decimals.

Lesson 5: A New Way to Interpret over

I understand the meaning of a fraction made up of fractions or decimals, like or

.

When I see an equation, I can make up a story that the equation might represent,
explain what the variable represents in the story, and solve the equation.

•
•

•
•

•

•
•

•
•

•

•

Grade 6 Unit 6
Expressions and Equations
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Lesson 
: Write Expressions Where Letters Stand $or Num ers

I can use an expression that represents a situation to +nd an amount in a story.

I can write an expression with a variable to represent a calculation where I do not
know one of the numbers.

Lesson �: Revisit Percentages

I can solve percent problems by writing and solving an equation.

Lesson �: Equal and Equivalent

I can explain what it means for two expressions to be equivalent.

I can use a tape diagram to +gure out when two expressions are equal.

I can use what I know about operations to decide whether two expressions are
equivalent.

Lesson 
: The Distri utive Property� Part 1

I can use a diagram of a rectangle split into two smaller rectangles to write different
expressions representing its area.

I can use the distributive property to help do computations in my head.

Lesson 1�: The Distri utive Property� Part 2

I can use a diagram of a split rectangle to write different expressions with variables
representing its area.

Lesson 11: The Distri utive Property� Part 3

I can use the distributive property to write equivalent expressions with variables.

Lesson 12: �eaning o$ Exponents

I can evaluate expressions with exponents and write expressions with exponents that
are equal to a given number.

I understand the meaning of an expression with an exponent like .

Lesson 13: Expressions with Exponents

I can decide if expressions with exponents are equal by evaluating the expressions or
by understanding what exponents mean.

•
•

•

•
•
•

•

•

•

•

•

•

•

Grade 6 Unit 6
Expressions and Equations
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Lesson 14: Evaluating Expressions with Exponents

I know how to evaluate expressions that have both an exponent and addition or
subtraction.

I know how to evaluate expressions that have both an exponent and multiplication or
division.

Lesson 15: Equivalent Exponential Expressions

I can +nd solutions to equations with exponents in a list of numbers.

I can replace a variable with a number in an expression with exponents and
operations and use the correct order to evaluate the expression.

Lesson 1
: Two Related �uantities� Part 1

I can create tables and graphs that show the relationship between two amounts in a
given ratio.

I can write an equation with variables that shows the relationship between two
amounts in a given ratio.

Lesson 1�: Two Related �uantities� Part 2

I can create tables and graphs to represent the relationship between distance and
time for something moving at a constant speed.

I can write an equation with variables to represent the relationship between distance
and time for something moving at a constant speed.

Lesson 1�: �ore Relationships

I can create tables and graphs that show different kinds of relationships between
amounts.

I can write equations that describe relationships with area and volume.

Lesson 1
: Ta les� Equations� and �raphs� �h �y�

I can create a table and a graph that represent the relationship in a given equation.

I can explain what an equation tells us about the situation.

•

•

•
•

•

•

•

•

•

•

•
•

Grade 6 Unit 6
Expressions and Equations
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%0<@i=0/  ,t0=i,7>
�:7:=0/ ;0n.i7>
�=,;3 ;,;0=
&ti.6D n:t0>
'::7> 1:= .=0,tin2 , Ai>@,7 /i>;7,D
�ny way for students to create work that can be
easily displayed to the class. �xamples: chart

paper and markers, whiteboard space and
markers, shared online drawing tool, access to a
document camera.
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&0.ti:n� �<@,ti:n> in "n0 ),=i,-70

�0>>:n 
� ',;0 �i,2=,8> ,n/ �<@,ti:n>

�:,7>
�raw tape diagrams to represent equations of the forms and .

Interpret (orally and in writing) tape diagrams that represent equations of the form
or .

/se tape diagrams to find unknown values in equations of the forms and
and explain (orally) the solution method.

�0,=nin2 ',=20t>
I can tell whether or not an equation could represent a tape diagram.

I can use a tape diagram to represent a situation.

�0>>:n !,==,tiA0
The purpose of this lesson is to help students remember from earlier grades how tape diagrams
can be used to represent operations. There are two roles that tape diagrams (or any diagrams) can
play: helping to visualiPe a relationship, and helping to solve a problem. The focus here is the first of
these, so that later students can use diagrams for the second of these. In this lesson, students both
interpret tape diagrams and create their own.

(ote that the terms “solution” and “variable” aren]t defined until the next lesson, nor should any
solution methods be generaliPed yet. Students should engage with the activities and reason about
unknown quantities in ways that make sense to them.

�7i2n80nt>

�//=0>>in2

6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

�@i7/in2 ':B,=/>

6.��.B.5: /nderstand 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� /se
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

•
•

•

•
•

•

•
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6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

6.��.B.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.

�n>t=@.ti:n,7 %:@tin0>

�nticipate, Monitor, Select, Sequence, �onnect

ML,2: �ollect and �isplay

ML,7: �ompare and �onnect

Think Pair Share

&t@/0nt �0,=nin2 �:,7>

Let�s see how tape diagrams and equations can show relationships between amounts.


�
 *3i.3 �i,2=,8 i> *3i.3�
�ar% �p� 
 %inutes
Students recall tape diagram representations of addition and multiplication relationships.

 or relationships involving multiplication, we follow the convention that the first factor is the
number of groups and the second is the number in each group. But students do not have to follow
that convention� they may use their understanding of the commutative property of multiplication to
represent relationships in ways that make sense to them.

�@i7/in2 ':B,=/>

6.��.B.6

�,@n.3

!ive students 2 minutes of quiet think time, followed by a whole-class discussion.

&t@/0nt ',>6 &t,t080nt

1. "ere are two diagrams. )ne represents . The other represents .
1hich is which� Label the length of each diagram.

2. �raw a diagram that represents each equation.

•

•

•
•
•
•

•

Unit 6 �0>>:n 
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&t@/0nt %0>;:n>0

1. on the left and on the right.

2.

�.tiAitD &Dnt30>i>

Invite students to share their responses and rationale. The purpose of the discussion is to give
students an opportunity to articulate how operations can be represented by tape diagrams. Some
questions to guide the discussion:

“1here do you see the 5 in the first diagram�” (There are 5 equal parts represented by 5
same-siPe boxes.)

“"ow did you find the length of the first diagram�” (�ither computed or
)

“�xplain how you knew what the diagrams for and should look like. "ow
are they alike� "ow are they diaerent�”

“"ow did you represent � "ow are they alike� "ow are they diaerent�” (Some may
represent as � groups of siPe 3, while some may represent as 3 groups of siPe �.)


��  ,t.3 �<@,ti:n> ,n/ ',;0 �i,2=,8>
�� %inutes
In this first activity on tape diagram representations of equations with variables, students use what
they know about relationships between operations to identify multiple equations that match a
given diagram. It is assumed that students have seen representations like these in prior grades. If
this is not the case, return to the examples in the warm-up and ask students to write other
equations for each of the diagrams.  or example, the relationship between the quantities 2, 5, and
7 expressed by the equation can also be written as , , , and

�sk students to explain how these equations match the parts of the tape diagram.

(ote that the word “variable” is not defined until the next lesson. It is not necessary to use that
term with students yet. �lso, we are sneaking in the equivalent expressions and

•

•

•

•
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because these equivalent ways of writing it should be familiar from earlier grades, but equivalent
expressions are defined more carefully later in this unit. �ven though this familiar example appears,
the general idea of equivalent expressions is not a focus of this lesson.

�@i7/in2 ':B,=/>

6.��.B.6

6.��.B.7

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

Think Pair Share

�,@n.3

�rrange students in groups of 2. !ive students 2 minutes of quiet work time. Then, ask them to
share their responses with their partner and follow with whole-class discussion.

If necessary, explain that the in each diagram is @ust standing in for a number.

�nti.i;,t0/  i>.:n.0;ti:n>

Students may not have much experience with a letter standing in for a number. If students resist
engaging, explain that the is @ust standing in for a number. Students may prefer to figure out the
value that must take to make each diagram make sense (� in the first diagram and 3 in the second
diagram) before thinking out which equations can represent each diagram.

&t@/0nt ',>6 &t,t080nt

"ere are two tape diagrams. Match each equation to one of the tape diagrams.

&t@/0nt %0>;:n>0

Left diagram:

•
•

•
•

•
•
•

•
•
•

•
•
•

•
•
•
•

Unit 6 �0>>:n 
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,ight diagram:

�.tiAitD &Dnt30>i>

 ocus the discussion on the reason that more than one equation can describe each tape diagram�
namely, the same relationship can be expressed in more than one way. These ideas should be
familiar to students from prior work. Ideas that may be noted:

� multiplicative relationship can be expressed using division.

�n additive relationship can be expressed using subtraction.

It does not matter how expressions are arranged around an equal sign.  or example,
and mean the same thing.

,epeated addition can be represented with multiplication.  or example, is another way to
express

Students are likely to express these ideas using informal language, and that is okay. �ncourage
them to revise their statements using more precise language, but there is no reason to insist they
use particular terms.

Some guiding questions:

“"ow can you tell if a diagram represents addition or multiplication�”

“)nce you were sure about one equation, how did you find others that matched the same
diagram�”

,egarding any two equations that represent the same diagram: “1hat is the same about the
equations� 1hat is diaerent�”

•

•
•
•
•

•
•
•

•

•
•

•
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

 ritin'���epresentin'���onversin'�����	��olle#t�an$��ispla9�1hile pairs are working, circulate and
listen to student talk about the similarities and diaerences between the tape diagrams and the
equations. �sk students to explain how these equations match the parts of the tape diagram.
1rite down common or important phrases you hear students say about each representation
onto a visual display of both the tape diagrams and the equations. This will help the students
use mathematical language during their paired and whole-group discussions.
�esi'n��rin#iple�s����upport�sense�-a+in'���ultivate�#onversation


�� �=,B �i,2=,8> 1:= �<@,ti:n>
�
 %inutes
In this activity, students draw tape diagrams to match given equations. Then, they reason about the
unknown value that makes the equation true, a process also known as solving the
equation. Students should not be shown strategies to solve but rather should reason with
equations or diagrams in ways that make sense to them. �s they work, monitor for students who
use the diagrams to find unknown quantities and for those who use the equations.

�@i7/in2 ':B,=/>

6.��.B.5

6.��.B.7

�n>t=@.ti:n,7 %:@tin0>

�nticipate, Monitor, Select, Sequence, �onnect

ML,7: �ompare and �onnect

�,@n.3

!ive students 5 minutes quiet work time followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension�  or each equation, provide students with a blank
template of a tape diagram for students to complete and find the unknown quantities.
�upports�a##essi"ilit9�&or���isual�spatial�pro#essin'���r'ani:ation

•
•

•
•

Unit 6 �0>>:n 
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�nti.i;,t0/  i>.:n.0;ti:n>

Students might draw a box with 3 for the equation . �sk students about the meaning of
multiplication and specifically what means. �sk how they could represent 3 equal groups with
unknown siPe .

Students might think they need to show an unknown number ( ) of equal groups of 3. 1hile this is
possible, showing 3 equal groups with unknown siPe is simpler to represent.

&t@/0nt ',>6 &t,t080nt

 or each equation, draw a diagram and find the value of the unknown that makes the
equation true.

1.

2.

&t@/0nt %0>;:n>0

1.  or , the value is 15.

2.  or , the value is 6.

�=0 +:@ %0,/D 1:=  :=0�

2ou are walking down a road, seeking treasure. The road branches oa into three paths. �
guard stands in each path. 2ou know that only one of the guards is telling the truth, and the
other two are lying. "ere is what they say:

!uard 1: The treasure lies down this path.

!uard 2: (o treasure lies down this path� seek elsewhere.

!uard 3: The first guard is lying.

1hich path leads to the treasure�

&t@/0nt %0>;:n>0

Path 2 leads to the treasure.

•
•
•

52



15

Suppose !uard 1 is telling the truth. Then it would be true that Path 1 leads to the treasure. Then
!uard 2]s statement must be true as well. But only one of the guards is telling the truth. This means
that !uard 1 must be lying.

Since !uard 1 is lying, !uard 3 is telling the truth about !uard 1 lying. That means that !uard 3 has
the one true statement. !uard 2, then, is lying about his path being the wrong path, so the treasure
lies down Path 2.

�.tiAitD &Dnt30>i>

Invite students to share their strategies for finding the values of and . Include at least one
student who reasoned with the diagram and one who reasoned with the equation. "elp students
connect diaerent methods by thinking about the relationships between the three quantities in each
problem and how both the equations and the diagrams represent them.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'���istenin'���epresentin'��������o-pare�an$��onne#t� /se this routine when students
present their equations and tape diagrams. �raw students] attention to how the mathematical
operations (addition, subtraction, multiplication, division) are represented in each relationship.
 or example, ask, “1here do you see multiplication in the diagram�” This will strengthen
students] mathematical language use and reasoning about tape diagram representations of
the equations.
�esi'n��rin#iple�s����upport�sense�-a+in'���axi-i:e�-eta�a7areness

�0>>:n &Dnt30>i>
To ensure that students understand the use and usefulness of tape diagrams in representing
equations and finding unknown values, consider asking some of the following questions:

“1hy are tape diagrams useful to visualiPe a relationship�” (�nswers vary. Sample response:
2ou can see the way quantities are related.)

“1here in the tape diagram do we see the equal sign that is in the equation it represents�”
(The fact that the sum of the parts has the same value as the whole� the numbers and letters
in the boxes add up to the total shown for the whole rectangle.)

“1hy can a diagram be represented by more than one equation�” (Because more than one
operation can be used� for example, the same diagram can be represented by an addition or a
subtraction equation. Because when two expressions are equal, it doesn�t matter how they are
arranged around the equal sign.)

“�escribe some ways to represent the relationship ” (Tape diagram with two
unequal parts, other equivalent equations like ).

•

•

•

•

Unit 6 �0>>:n 
 53
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“�escribe some ways to represent the relationship ” (Tape diagram with 5 equal
parts, other equivalent equations like ).


�
 �ini>3 t30 �i,2=,8>
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.B.6

&t@/0nt ',>6 &t,t080nt

 inish the first diagram so that it represents , and the second diagram so that it
represents .

&t@/0nt %0>;:n>0

&t@/0nt �0>>:n &@88,=D
Tape diagrams can help us understand relationships between quantities and how operations
describe those relationships.

�iagram � has 3 parts that add to 21. �ach part is labeled with the same letter, so we know
the three parts are equal. "ere are some equations that all represent diagram �:

(otice that the number 3 is not seen in the diagram� the 3
comes from counting 3 boxes representing 3 equal parts in
21.

1e can use the diagram or any of the equations to reason
that the value of is 7.

�iagram B has 2 parts that add to 21. "ere are some equations that all represent diagram B:

•

•

5�
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1e can use the diagram or any of the equations to reason
that the value of is 1�.

Unit 6 �0>>:n 
 55
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�0>>:n 
 #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
"ere is an equation:

a. �raw a tape diagram to represent the equation.

b. 1hich part of the diagram shows the quantity � 1hat about �� 1hat about 17�

c. "ow does the diagram show that has the same value as 17�

&:7@ti:n
a. � tape diagram showing one part labeled and another labeled � and a total of 17.

b. The rectangle labeled represents the quantity , and the rectangle labeled represents the
quantity �. The big rectangle (the combination of the two smaller ones) represents 17.

c. The large rectangle is labeled 17, but it is also obtained by @oining the two smaller rectangles
labeled and �.

#=:-708 �
&t,t080nt
�iego is trying to find the value of in . "e draws this diagram but is not certain
how to proceed.

a. �omplete the tape diagram so it represents the equation .

b.  ind the value of .

&:7@ti:n

a.

b.

56
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#=:-708 �
&t,t080nt
Match each equation to one of the two tape diagrams.

a.

b.

c.

d.

e.

f.

g.

&:7@ti:n
a. B

b. �

c. �

d. B

e. B

f. �

g. �

#=:-708 

&t,t080nt
 or each equation, draw a tape diagram and find the unknown value.

a.

b.

&:7@ti:n
a. � tape diagram showing one part labeled � and another labeled and a total of 16. The

solution is 7.

b. � tape diagram showing � groups labeled and a total of 2�. The solution is 7.

Unit 6 �0>>:n 
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#=:-708 �
&t,t080nt
� shopper paid �2.52 for �.5 pounds of potatoes, �7.75 for 2.5 pounds of broccoli, and �2.�5
for 2.5 pounds of pears. 1hat is the unit price of each item she bought� Show your
reasoning.

&:7@ti:n
Potatoes cost �
.56 per pound, broccoli costs �3.1
 per pound, and pears costs �
.�� per pound.
,easoning varies. Sample reasoning:

, which equals 
.56.

, which equals 3.1 or 3.1
.

, which equals 
.��.

( rom /nit 5, Lesson 13.)

#=:-708 6
&t,t080nt
� sports drink bottle contains 16.� cuid ounces. �ndre drank �
� of the bottle. "ow many
cuid ounces did �ndre drink� Show your reasoning.

&:7@ti:n
13.52 cuid ounces ( )

( rom /nit 3, Lesson 1�.)

#=:-708 �
&t,t080nt
The daily recommended allowance of calcium for a sixth grader is 1,2

 mg. )ne cup of milk
has 25� of the recommended daily allowance of calcium. "ow many milligrams of calcium
are in a cup of milk� If you get stuck, consider using the double number line.

&:7@ti:n
3

 mg. Sample reasoning using double number line:

�
�
�

5�
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( rom /nit 3, Lesson 11.)

Unit 6 �0>>:n 
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�0>>:n �� '=@t3 ,n/ �<@,ti:n>

�:,7>
�omprehend the word “variable” to refer to a letter standing in for a number and recogniPe
that a coedcient next to a variable indicates multiplication (in spoken and written language).

!enerate values that make an equation true or false and @ustify (orally and in writing) whether
they are “solutions” to the equation.

/se substitution to determine whether a given number makes an equation true.

�0,=nin2 ',=20t>
I can match equations to real life situations they could represent.

I can replace a variable in an equation with a number that makes the equation true, and know
that this number is called a solution to the equation.

�0>>:n !,==,tiA0
Students begin the lesson by digging into what it means for an equation to be true or not true. They
expand previously-held understandings of equations by thinking about the assumption that
equations are always true. Students learn that a letter standing in for a number is called a variable.
Students learn that, for an equation with a variable, a value of the variable that makes the equation
true is called a solution of the equation. They find solutions to equations by using tape diagrams or
reasoning about the meaning of �solution� once an equation is written.

This lesson is where �next to� notation is introduced (for example, means ).

�7i2n80nt>

�//=0>>in2

6.��.B.5: /nderstand 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� /se
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

�@i7/in2 ':B,=/>

6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

ML,7: �ompare and �onnect

Think Pair Share

•

•

•

•
•

•

•

•
•
•

6
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&t@/0nt �0,=nin2 �:,7>

Let�s use equations to represent stories and see what it means to solve equations.

��
 '3=00 �0tt0=>
�ar% �p� �� %inutes
In this warm-up, students consider what it means for an equation to be true or false. They also
practice substituting values for a letter and evaluating expressions with addition and multiplication.
The term .aria�le is introduced.

�//=0>>in2

6.��.B.5

�,@n.3

�llow students 2 minutes of quiet work time on the first part of the first question and ask them to
pause their work. �sk a student to explain how they decided whether the equation was true or false
given the values of , , and . �s the student explains, demonstrate this process by writing:

Since the sum of 3 and � is not 5, the equation is false for these values. �xplain that a letter used to
stand in for a number is called a .aria�le. Throughout this unit, students will have many chances to
understand and use this term.

!ive students 2 minutes to complete the rest of the task.

&t@/0nt ',>6 &t,t080nt

1. The equation could be true or false.

a. If is 3, is �, and is 5, is the equation true or false�

b.  ind new values of , , and that make the equation true.

c.  ind new values of , , and that make the equation false.

2. The equation could be true or false.

a. If is 3, is �, and is 12, is the equation true or false�

b.  ind new values of , , and that make the equation true.

c.  ind new values of , , and that make the equation false.

&t@/0nt %0>;:n>0

�nswers vary. Sample responses:

•

Unit 6 �0>>:n � 61
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1. a.  alse

b. is 1, is 2, is 3

c. is �, is 5, is 1


2. a. True

b. is 3, is 5, is 15

c. is 1, is 2, is 3

�.tiAitD &Dnt30>i>

The discussion should focus on the idea that an equation can be either true or false, and that the
truth of an equation with variables depends on the values of the variables. This is an important idea
to highlight, since throughout their work in previous grades, the assumption that equations were
true was likely unstated. �dditionally, the equals sign may have been used previously to signal that
a calculation should be done rather than communicate that two expressions were equal to each
other. Share that we can write , which students and teachers likely would have previously
said was “wrong” or “a mistake,” but can now be understood as a mathematical statement that is
not true.

Invite students to share their values for true and false equations. If students struggle with
expressing their ideas about equations, some guiding questions might help:

“1hat does it mean when an equation contains a letter�” (The letter is called a variable� it is
standing in for a number.)

“1hat makes an equation true� 1hat makes an equation false�” (If the expressions on each
side have the same value, the equation is true. If the expressions on each side have diaerent
values, the equation is false.)

“"ow can we determine whether an equation is true or false�” (�valuate both sides and check
whether the values on each side of the equation are equal. If they are, then the equation is
true. If they are not, the equation is false.)

��� &t:=Dti80
�
 %inutes
In this activity, students see how an equation can represent a situation with an unknown amount.
Students are presented with three stories. �ach story involves the same three quantities: 5, 2
, and
an unknown amount . Students think about the actions (running a number of miles, splitting up
cups of cat food) and relationships (five times as many clubs) in the situations and consider the
operations needed to describe them. They also make sense of what the unknown quantity
represents in each story and how to show its relationship to the other two numbers and the
quantities they represent. Monitor for one student for each situation who chooses a correct
equation and has a reasonable way to explain their reasoning, either verbally or by using a diagram.

•

•

•

62
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�@i7/in2 ':B,=/>

6.��.B.6

�n>t=@.ti:n,7 %:@tin0>

ML,7: �ompare and �onnect

�,@n.3

It is likely that “next to” notation is new for students. �xplain that means the same thing as
, and we will frequently use this notation from now on. �xplain that in the term , 2
 is

called the coe4cient. /se this term throughout the lesson when the need naturally arises to name
it.

�xplain that for each situation, the task is to find one equation that represents it. Some of the
equations will go unused.

!ive students 5 minutes of quiet work time to answer the questions, followed by a whole-class
discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���evelop��an'ua'e�an$��9-"ols� �ctivate or supply background knowledge. Invite
students to create tape diagrams to represent each situation, before selecting the equations
that match.
�upports�a##essi"ilit9�&or���isual�spatial�pro#essin'���on#eptual�pro#essin'

�nti.i;,t0/  i>.:n.0;ti:n>

Students who focus on key words might be misled in each situation.  or the first situation, students
might see the word “total” and decide they need to add 5 and 2
. In the second situation, the words
“five times as many” might prompt them to multiply 5 by 2
. The third story poses some additional
challenges: students see the word “divided” but there is no equation with division. �dditionally,
students might think that division always means divide the larger number by the smaller. "ere are
some ways to help students make sense of the situations and how equations can represent them:

Suggest that students act out the situation or draw a picture.  ocus on what quantity in the
story each number or variable represents, and on the relationships among them.

/se tape diagrams to represent quantities and think about where a situation describes a total
and where it describes parts of the total.

�sk students about the relationships between operations.  or the third situation, ask what
operation is related to dividing and might help describe the situation.

•

•

•

•

•
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&t@/0nt ',>6 &t,t080nt

"ere are three situations and six equations. 1hich equation best represents each situation�
If you get stuck, consider drawing a diagram.

1. �fter �lena ran 5 miles on  riday, she had run a total of 2
 miles for the week. She ran
miles before  riday.

2. �ndre]s school has 2
 clubs, which is five times as many as his cousin]s school. "is
cousin]s school has clubs.

3. $ada volunteers at the animal shelter. She divided 5 cups of cat food equally to feed 2

cats. �ach cat received cups of food.

&t@/0nt %0>;:n>0

1.

2.

3.

�.tiAitD &Dnt30>i>

 or each situation, ask a student to share which equation they selected and the reason they chose
it. If any students drew a diagram to help them reason about the situation, ask them to present
their diagram and draw connections between the situation, equation, and diagram. �onsider these
questions for discussion:

“�ll of the equations and situations had the same numbers. �escribe how you decided which
equations represented which situations.”

“�id any of the words in the stories confuse or mislead you� "ow did you move past the
confusion�”

“�id you rule out any equations right from the start� 1hich ones� 1hy�” (Students might
notice that has no solutions since they have not yet learned about negative
numbers. They might also incorrectly claim that is impossible if they are focused only
on whole numbers.)

•

•

•

6�
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'���epresentin'�� ritin'��������o-pare�an$��onne#t�1hen students share the equation
they selected and the reason they chose it, ask the class questions to draw that attention to
the connections between the situation, equation and diagram (e.g., “I see addition in the
equation, where do you see addition in the situation�”). These exchanges help strengthen
students] mathematical language use and reasoning with multiple representations.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness

��� U>in2 &t=@.t@=0 t: �in/ &:7@ti:n>
�
 %inutes
"aving described situations with equations, students now solve equations by noticing and thinking
about their structure and figuring out which value from a given set makes the equation true.

�//=0>>in2

6.��.B.5

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

Think Pair Share

�,@n.3

,emind students that a letter used to represent an unknown value is called a variable. �n equation
with a variable can be true or false. � value that can be used in place of the variable that makes the
equation true is called a solution to the equation. In this task, students will look for solutions to
equations. That means they will look for a value that can be used in place of a variable in an
equation that makes the equation true.

�rrange students in groups of 2. �llow students 1
 minutes to work quietly and share their
responses with a partner, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���evelop��an'ua'e�an$��9-"ols� �reate a display of important terms and
vocabulary. Include the following terms and maintain the display for reference throughout the
unit: variable, solution. Invite students to suggest language or diagrams to include on the
display that will support their understanding of these terms.
�upports�a##essi"ilit9�&or���e-or9���an'ua'e

•

•
•
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�nti.i;,t0/  i>.:n.0;ti:n>

Instead of solving, students might follow the operation symbol and combine the numbers in that
way (for example, adding 12.6 and �.1 to get 16.7 for the equation ). �ncourage
students to express the relationships of the equation in words and to draw diagrams that describe
those statement. can be stated as “1hen a number is added to �.1, the sum is 12.6.”
The tape diagram then shows the parts �.1 and an unknown quantity , and a total of 12.6.

&t@/0nt ',>6 &t,t080nt

"ere are some equations that contain a .aria�le and a list of values. Think about what each
equation means and find a solution in the list of values. If you get stuck, consider drawing a
diagram. Be prepared to explain why your solution is correct.

1.

2.

3.

�.

5.

6.

7.

�.

List: 
.
1 
.1 
.5

1 2 �.5 �.5 16.7 2
 �

 6

 1�



&t@/0nt %0>;:n>0

1. 6



2. �.5

3. 1

�.

5. 
.1

6. 2


7. 
.
1

66
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�.

�=0 +:@ %0,/D 1:=  :=0�

)ne solution to the equation is , , .

"ow many diaerent whole-number solutions are there to the equation �
�xplain or show your reasoning.

&t@/0nt %0>;:n>0

If , and are positive, there are 36 solutions. If , the possibilities are that and ,
and , and so on, giving � solutions. If , then and could respectively be 1 and 7, 2

and 6, 3 and 5, etc. This gives 7 solutions for . If and all numbers are positive, there are
no possible numbers for both and . The total number of solutions (for value of 1 through �) is

or 36.

If , and non�ne'ative and includes 
, there are 66 solutions. If , there are 11 combinations
of and . If , there are 1
 combinations, and so on. The total number of solutions (for value
of 
 through 1
) is , which is 66.

If , and are an9 integers (including negative), then there is an unlimited number of solutions.

�.tiAitD &Dnt30>i>

The goal of the discussion is to ensure that students understand what it means to be a solution to
an equation. To guide the discussion, consider the following:

Solicit or display correct solutions.

�hoose a few equations and ask students to explain how they know a solution is correct.

"ighlight correct uses of the new terms variable, solution, and coedcient.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�onversin'���epresentin'�� ritin'�����	��olle#t�an$��ispla9� Prepare students for the discussion
by asking them to first share their responses to “1hy are your solutions correct�” with a
partner. Listen for, collect, and display vocabulary (e.g., coedcient, variable, true, false,
solution) and include any diagrams that students use to represent each equation. Throughout
the remainder of the lesson, continue to update collected student language and remind
students to borrow language from the display as needed. This will help students use
mathematical language during their paired and whole-group discussions.
�esi'n��rin#iples�s����upport�sense�-a+in'���ultivate�#onversation

•
•
•
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�0>>:n &Dnt30>i>
The purpose of the discussion is to review appropriate use and understanding of new vocabulary
and the concepts they represent. �onsider asking some of the following questions:

“1hat does it mean for an equation to be true�  alse� 1hat does the equal sign have to do
with whether the equation is true or false�” (� true equation has expressions with equal value
on each side of the equal sign.)

“Is an equation with a variable always true�” (It is only true for values of the variable that make
the sides equal.)

“1hat do we call a number written next to a variable� 1hat does it mean�” (It is called the
coedcient. Multiply the number by the value of the variable.)

“1hy might it be helpful to eliminate symbols that show multiplication�” (�nswers vary. Sample
response: It makes equations easier to read.)

“1hat do we call a number that can be used in place of the variable that makes the equation
true�” (It is called a solution of the equation.)

��
 �:B �: +:@ �n:B , &:7@ti:n i> , &:7@ti:n�
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.B.5

&t@/0nt ',>6 &t,t080nt

�xplain how you know that �� is a solution to the equation by completing the

sentences:

The word “solution” means . . .

�� is a solution to because . . .

&t@/0nt %0>;:n>0

The word “solution” means a value that makes the equation true.

�� is a solution to , because if is ��, the equation is , which is true.

&t@/0nt �0>>:n &@88,=D
�n equation can be true or false. �n example of a true equation is . �n example
of a false equation is .

�n equation can have a letter in it, for example, . This equation is false if is 3,
because does not equal �. This equation is true if is 7, because .

•

•

•

•

•

•

6�
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� letter in an equation is called a .aria�le. In , the variable is . � number that can
be used in place of the variable that makes the equation true is called a solution to the
equation. In , the solution is 7.

1hen a number is written next to a variable, the number and the variable are being
multiplied.  or example, means the same thing as . � number written next
to a variable is called a coe4cient. If no coedcient is written, the coedcient is 1.  or
example, in the equation , the coedcient of is 1.

�7:>>,=D
coedcient

solution to an equation

variable

•
•
•
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�0>>:n � #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Select all the true equations.

�.

B.

�.

�.

�.

&:7@ti:n
4�B�, ���, ���5

#=:-708 �
&t,t080nt
Mai�s water bottle had 2� ounces in it. �fter she drank ounces of water, there were 1

ounces left. Select all the equations that represent this situation.

�.

B.

�.

�.

�.

&:7@ti:n
4���, ���5

#=:-708 �
&t,t080nt
Priya has 5 pencils, each inches in length. 1hen she lines up the pencils end to end, they
measure 3�.5 inches. Select all the equations that represent this situation.

7
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�.

B.

�.

�.

�.

&:7@ti:n
4�B�, ���5

#=:-708 

&t,t080nt
Match each equation with a solution from the list of values.

�.

B.

�.

�.

�.

 .

!.

1.

2.

3. 2.3

�. 2.6

5. 6.6

6. �.2

7. 2�

&:7@ti:n
�: 3

B: �

�: 6

�: 5

�: 2

 : 7

!: 1

�
�
�
�
�
�
�
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#=:-708 �
&t,t080nt
The daily recommended allowance of vitamin � for a sixth grader is �5 mg. 1 orange has
about 75� of the recommended daily allowance of vitamin �. "ow many milligrams are in 1
orange� If you get stuck, consider using the double number line.

&:7@ti:n
33.75 mg. Sample reasoning using double number line diagram:

( rom /nit 3, Lesson 11.)

#=:-708 6
&t,t080nt
There are �
 kids in the band. 2
� of the kids own their own instruments, and the rest rent
them.

a. "ow many kids own their own instruments�

b. "ow many kids rent instruments�

c. 1hat percentage of kids rent their instruments�

&:7@ti:n
a. 1� kids ( )

b. 72 kids ( )

c. �
� ( )

( rom /nit 3, Lesson 12.)

72
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#=:-708 �
&t,t080nt
 ind each product.

a.

b.

c.

d.

&:7@ti:n
a. 
.35

b. 
.
2623

c. 
.
7322�

d. 
.1�3362

( rom /nit 5, Lesson �.)

Unit 6 �0>>:n � 73



36

�0>>:n �� &t,Din2 in �,7,n.0

�:,7>
Interpret hanger diagrams (orally and in writing) and write equations that represent
relationships between the weights on a balanced hanger diagram.

/se balanced hangers to explain (orally and in writing) how to find solutions to equations of
the form or .

�0,=nin2 ',=20t>
I can compare doing the same thing to the weights on each side of a balanced hanger to
solving equations by subtracting the same amount from each side or dividing each side by the
same number.

I can explain what a balanced hanger and a true equation have in common.

I can write equations that could represent the weights on a balanced hanger.

�0>>:n !,==,tiA0
The goal of this lesson is for students to understand that we can generally approach by
subtracting the same thing from each side and that we can generally approach by dividing
each side by the same thing. This is accomplished by considering what can be done to a hanger to
keep it balanced.

Students are solving equations in this lesson in a diaerent way than they did in the previous
lessons. They are reasoning about things one could “do” to hangers while keeping them balanced
alongside an equation that represents a hanger, so they are thinking about “doing” things to each
side of an equation, rather than simply thinking “what value would make this equation true.”

�7i2n80nt>

�//=0>>in2

6.��.B.5: /nderstand 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� /se
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

6.��.B.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.

•

•

•

•
•

•

•

•

7�



37

�@i7/in2 ':B,=/>

6.��.B.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.

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

ML,7: �ompare and �onnect

(otice and 1onder

Think Pair Share

&t@/0nt �0,=nin2 �:,7>

Let�s use balanced hangers to help us solve equations.

��
 �,n2in2 �=:@n/
�ar% �p� �� %inutes
Students encounter and reason about a concrete situation, hangers with equal and unequal
weights on each side. They then see diagrams of balanced and unbalanced hangers and think about
what must be true and false about the situations. In subsequent activities, students will use the
hanger diagrams to develop general strategies for solving equations.

�@i7/in2 ':B,=/>

6.��.B.7

�n>t=@.ti:n,7 %:@tin0>

(otice and 1onder

�,@n.3

�isplay the photo of socks and ask students, “1hat do you notice� 1hat do you wonder�”

•

•
•
•
•

•

•
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!ive students 1 minute to think about the picture. ,ecord their responses for all to see.

Things students may notice:

There are two pink socks and two blue socks.

The socks are clipped to either ends of two clothes hangers. The hangers are hanging from a
rod.

The hanger holding the pink socks is level� the hanger holding the blue socks is not level.

Things students may wonder:

1hy is the hanger holding the blue socks not level�

Is something inside one of the blue socks to make it heavier than the other sock�

1hat does this picture have to do with math�

/se the word “balanced” to describe the hanger on the left and “unbalanced” to describe the hanger
on the right. Tell students that the hanger on the left is balanced because the two pink socks have
an equal weight, and the hanger on the right is unbalanced because one blue sock is heavier than
the other. Tell students that they will look at a diagram that is like the photo of socks, except with
more abstract shapes, and they will reason about the weights of the shapes.

!ive students 3 minutes of quiet work time followed by whole-class discussion.

&t@/0nt ',>6 &t,t080nt

•
•

•

•
•
•
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 or diagram �, find:

1. )ne thing that -ust be true

2. )ne thing that #oul$ be true or false

3. )ne thing that #annot�possi"l9 be true

 or diagram B, find:

1. )ne thing that -ust be true

2. )ne thing that #oul$ be true or false

3. )ne thing that #annot�possi"l9 be true

&t@/0nt %0>;:n>0

�nswers vary. Sample responses:

�iagram �:

1. The triangle is heavier than the square.

2. The triangle could weigh 1
 ounces and the square could weigh 6 ounces.

3. The square and the triangle weigh the same.

�iagram B:

1. )ne triangle weighs the same as three squares.

2. The triangle weighs three pounds and each square weighs one pound.

3. )ne square is heavier than the triangle.

�.tiAitD &Dnt30>i>

�sk students to share some things that must be true, could be true, and cannot possibly be true
about the diagrams. �sk them to explain their reasoning. The purpose of this discussion is to
understand how the hanger diagrams work. 1hen the diagram is balanced, there is equal weight
on each side.  or example, since diagram B is balanced, we know that one triangle weighs the same
as three squares. 1hen the diagram is unbalanced, one side is heavier than the other.  or example,
since diagram � is unbalanced, we know that one triangle is heavier than one square.

���  ,t.3 �<@,ti:n> ,n/ �,n20=>
�
 %inutes
Students are presented with four hanger diagrams and are asked to match an equation to each
hanger. They analyPe relationships and find correspondences between the two representations.

Unit 6 �0>>:n � 77
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Then students use the diagrams and equations to find the unknown value in each diagram. This
value is a solution of the equation.

(otice that the hangers (and equations) for and are identical except that the variable appears
on alternate sides of the equal sign. It may be obvious to some students that and
mean the same thing mathematically, but we know that in grade 6 many students do not have a
well-developed understanding of what the equal sign means. So it is worth spending a little time to
make explicit that these equations each have the solution 2. 1hen we are writing an equation, it
means the same thing if the two sides are swapped. !enerally, means the same thing as

where and represent any mathematical expression.

�@i7/in2 ':B,=/>

6.��.B.7

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

Think Pair Share

�,@n.3

�isplay the diagrams and explain that each square labeled with a 1 weighs 1 unit, and each shape
labeled with a letter has an unknown weight.

�rrange students in groups of 2. !ive 5Z1
 minutes of quiet work time and time to share their
responses with a partner, followed by a whole-class discussion.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�onversin'���epresentin'�� ritin'�����	��olle#t�an$��ispla9�1hile pairs are working, circulate and
listen to student talk about the hangers and the equations. 1rite down common phrases and
terms you hear students say about each representation (e.g., level, equal, the same as,
balanced, tilted, more than, less than, unbalanced, grouping). 1rite the students] words with
the matched representation on a visual display and refer to it during the synthesis. This will
help students connect everyday words and mathematical language for use during their paired
and whole-group discussions.
�esi'n��rin#iple�s����upport�sense�-a+in'

•

•
•

7�
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&t@/0nt ',>6 &t,t080nt

1. Match each hanger to an equation. �omplete the equation by writing , , , or in the
empty box.

2.  ind a solution to each equation. /se the hangers to explain what each solution means.

&t@/0nt %0>;:n>0

1. �: , B: , �: , �:

2. �: is 2, each circle weighs the same as 2 squares. B: is 3, the pentagon weighs as much as 3
squares. �: is 2, the shape weighs the same as 2 squares. �: is 5, the shape weighs as
much as 5 squares.

�.tiAitD &Dnt30>i>

�emonstrate two specific things for these specific examples: grouping the shapes on each side, and
removing shapes from each side. In each case, the solution represents the weight of one shape.
1hen you are done demonstrating, your diagrams might look like this:

�onsider asking some of the following questions:

Unit 6 �0>>:n � 7�
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“�xplain how you know from looking at a hanger that it can be represented by an equation
involving addition.”

“�xplain how you know from looking at a hanger that it can be represented by an equation
involving multiplication.”

“1hat are some moves that ensure that a balanced hanger stays balanced�”

��� �:nn0.tin2 �i,2=,8> t: �<@,ti:n> ,n/
&:7@ti:n>
�
 %inutes
This activity continues the work of using a balanced hanger to develop strategies for solving
equations. Students are presented with balanced hangers and are asked to write equations that
represent them. They are then asked to explain how to use the diagrams, and then the equations,
to reason about a solution. Students notice the structure of equations and diagrams and find
correspondences between them and between solution strategies.

�@i7/in2 ':B,=/>

6.��.B.7

�n>t=@.ti:n,7 %:@tin0>

ML,7: �ompare and �onnect

Think Pair Share

�,@n.3

�raw students� attention to the diagrams in the task statement. �nsure they notice that the hangers
are balanced and that each ob@ect is labeled with its weight. Some weights are labeled with
numbers but some are unknown, so they are labeled with a variable.

%eep students in the same groups. !ive 5Z1
 minutes of quiet work time and time to share their
responses with a partner, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �emonstrate and encourage students to use color
coding and annotations to highlight connections between representations. See activity
synthesis from the previous activity for an example.
�upports�a##essi"ilit9�&or���isual�spatial�pro#essin'

&t@/0nt ',>6 &t,t080nt

"ere are some balanced hangers. �ach piece is labeled with its weight.

•

•

•

•

•
•

�
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 or each diagram:

1. 1rite an equation.

2. �xplain how to reason with the $ia'ra- to find the weight of a piece with a letter.

3. �xplain how to reason with the equation to find the weight of a piece with a letter.

&t@/0nt %0>;:n>0

1. �: , B: , �: , �:

2. a. . Together and 3 weigh �, so weighs 5.

b. . 12 is twice the weight of , so weighs half of 12.

c. . 11 is � times the weight of , so weighs a quarter of 11.

d. . Together and weight , so weighs 1
.

3. a. Subtracting 3 from each side of the equation leaves .

b. The right side of the equation is equal to . �fter dividing each side of the equation by 2,
the equation is .

c. �ividing each side of the equation by � leaves .

d. Subtracting from each side of the equation leaves .

�=0 +:@ %0,/D 1:=  :=0�

1hen you have the time, visit the site https:��solveme.edc.org�Mobiles.html to solve some
trickier puPPles that use hanger diagrams like the ones in this lesson. 2ou can even build new
ones. (If you want to do this during class, check with your teacher first�)

Unit 6 �0>>:n � �1
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�.tiAitD &Dnt30>i>

Invite students to demonstrate, side by side, how they reasoned with both the diagram and the
equation.  or example, diagram � can be shown next to the equation . �ross out a piece
representing 3 from each side, and write , followed by . ,epeat for all four
diagrams.  or the diagrams represented by a multiplication equation, show dividing each side into
equal-siPed groups.

1e want students to walk away with two things:

�n instant recognition of the structure of equations of the form and where
and are specific, given numbers.

� visual representation in their mind that can be used to support understanding of why for
equations of the form , you can subtract from both sides, and for equations of the
form , you can divide both sides by to find the solution.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�epresentin'���istenin'���pea+in'��������o-pare�an$��onne#t� /se this routine to help students
consider audience when preparing to share their work. �sk students to prepare a visual display
that shows their reasoning about the diagram and equation. Some students may wish to add
notes or details to their displays to help communicate their thinking. Invite students to share
their displays with a partner, and discuss “1hat is the same and what is diaerent�” Listen for
the ways students describe the correspondences between the structures of the equations and
diagrams, and between their solution strategies. This will help students use mathematical
language to connect equations with diagrams during the synthesis.
�esi'n��rin#iple�s����pti-i:e�output���axi-i:e�-eta�a7areness

�0>>:n &Dnt30>i>
�isplay the two equations and . �sk students to draw a hanger to match each
equation. Then have them work with a partner to solve the equation alongside finding the unknown
value on the hanger. �sk students to compare the two strategies and discuss how they are alike and
how they are diaerent.

��
 *0i23t :1 t30 �i=.70
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.B.5

6.��.B.6

6.��.B.7

•

•

•
•
•

�2
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&t@/0nt ',>6 &t,t080nt

"ere is a balanced hanger.

1. 1rite an equation representing this hanger.

2.  ind the weight of one circle. Show or explain how you found it.

&t@/0nt %0>;:n>0

1.

2. or

&t@/0nt �0>>:n &@88,=D
� hanger stays balanced when the weights on both sides are equal. 1e can change the
weights and the hanger will stay balanced as long as both sides are changed in the same way.
 or example, adding 2 pounds to each side of a balanced hanger will keep it balanced.
,emoving half of the weight from each side will also keep it balanced.

�n equation can be compared to a balanced hanger. 1e can change the equation, but for a
true equation to remain true, the same thing must be done to both sides of the equal sign. If
we add or subtract the same number on each side, or multiply or divide each side by the
same number, the new equation will still be true.

This way of thinking can help us find solutions to equations. Instead of checking diaerent
values, we can think about subtracting the same amount from each side or dividing each side
by the same number.

Unit 6 �0>>:n � �3
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�iagram � can be represented by the
equation .

If we break the 11 into 3 equal parts, each
part will have the same weight as a block with
an .

Splitting each side of the hanger into 3 equal
parts is the same as dividing each side of the
equation by 3.

divided by 3 is .

11 divided by 3 is .

If is true, then is true.

The solution to is .

�iagram B can be represented with
the equation .

If we remove a weight of 5 from each
side of the hanger, it will stay in
balance.

,emoving 5 from each side of the
hanger is the same as subtracting 5
from each side of the equation.

is 6.

is .

If is true, then is
true.

The solution to is 6.

•
•

•

•

•
•
•

•
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�0>>:n � #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Select all the equations that represent the hanger.

�.

B.

�.

�.

�.

&:7@ti:n
4���, ���5

#=:-708 �
&t,t080nt
1rite an equation to represent each hanger.

Unit 6 �0>>:n � �5
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&:7@ti:n
a. (or equivalent)

b. (or equivalent)

c. (or equivalent)

d. (or equivalent)

#=:-708 �
&t,t080nt

a. 1rite an equation to represent the hanger.

b. �xplain how to reason with the hanger to find the value
of .

c. �xplain how to reason with the equation to find the
value of .

&:7@ti:n
a.

b. �ach can be grouped with half of the other side, so that means is half of 1�.62 or 7.31.

c. 1�.62 is twice , so must be 7.31, since .

#=:-708 

&t,t080nt
�ndre says that is 7 because he can move the two 1s with the to the other side.

�o you agree with �ndre� �xplain your reasoning.

�6
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&:7@ti:n
�ndre is not correct. �ach 1 on the left balances with a 1 on the right. So taking away the two 1s on
the left only leaves the hanger balanced if two 1s are removed on the right. This leaves on the left
and three 1s on the right, so .

#=:-708 �
&t,t080nt
Match each equation to one of the diagrams.

a.

b.

c.

d.

&:7@ti:n
matches B

matches �

matches �

matches �

( rom /nit 6, Lesson 1.)

#=:-708 6
&t,t080nt
The area of a rectangle is 1� square units. It has side lengths and . !iven each value for ,
find .

a.

b.

c.

�
�
�
�

Unit 6 �0>>:n � �7
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&:7@ti:n
a. ( , and )

b. ( , and )

c. ( )

( rom /nit �, Lesson 13.)

#=:-708 �
&t,t080nt
Lin needs to save up �2
 for a new game. "ow much money does she have if she has saved
each percentage of her goal. �xplain your reasoning.

a. 25�

b. 75�

c. 125�

&:7@ti:n
a. �5

b. �15

c. �25. ,easoning varies. Sample reasoning:

( rom /nit 3, Lesson 11.)

��
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�0>>:n 
� #=,.ti.0 &:7Ain2 �<@,ti:n> ,n/
%0;=0>0ntin2 &it@,ti:n> Bit3 �<@,ti:n>

�:,7>
Interpret and coordinate sentences, equations, and diagrams that represent the same
addition or multiplication situation.

Solve equations of the form or and explain (in writing) the solution method.

�0,=nin2 ',=20t>
I can explain why diaerent equations can describe the same situation.

I can solve equations that have whole numbers, fractions, and decimals.

�0>>:n !,==,tiA0
In this lesson, students consolidate their equation writing and solving skills. In the first activity
they solve a variety of equations with diaerent structures, and in the second they work to match
equations to situations and solve them. Students may choose any strategy to solve equations,
including drawing diagrams to reason about unknown quantities, looking at the structure of the
equation, or doing the same thing to each side of the equation. They choose edcient tools and
strategies for specific problems. This will help students develop cexibility and cuency in writing and
solving equations.

�7i2n80nt>

�//=0>>in2

6.��.B: ,eason about and solve one-variable equations and inequalities.

6.��.B.5: /nderstand 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� /se
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

6.��.B.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.

6.(S.B.3:  luently add, subtract, multiply, and divide multi-digit decimals using the standard
algorithm for each operation.

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

•

•

•
•

•
•

•

•

•

•

Unit 6 �0>>:n 
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ML,6: Three ,eads

ML,�: �iscussion Supports

(umber Talk

&t@/0nt �0,=nin2 �:,7>

Let�s solve equations by doing the same to each side.


�
 !@8-0= ',76� &@-t=,.tin2 �=:8 �iA0
�ar% �p� 
 %inutes
The purpose of this number talk is to have students recall subtraction where regrouping needs to
happen in preparation for the problems they will solve in the lesson.

�//=0>>in2

6.(S.B.3

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

(umber Talk

�,@n.3

�isplay one problem at a time. !ive students 3
 seconds of quiet think time for each problem and
ask them to give a signal when they have an answer and a strategy. %eep all problems displayed
throughout the talk.  ollow with a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� To support working memory, provide students with
sticky notes or mini whiteboards.
�upports�a##essi"ilit9�&or���e-or9���r'ani:ation

&t@/0nt ',>6 &t,t080nt

 ind the value of each expression mentally.

•
•
•

•

•
•

�
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&t@/0nt %0>;:n>0

3

2.�

2.�3

�.tiAitD &Dnt30>i>

�sk students to share their strategies for each problem. ,ecord and display their responses for all
to see. To involve more students in the conversation, consider asking:

“1ho can restate 666]s reasoning in a diaerent way�”

“�id anyone have the same strategy but would explain it diaerently�”

“�id anyone solve the problem in a diaerent way�”

“�oes anyone want to add on to 66666]s strategy�”

“�o you agree or disagree� 1hy�”

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�����
��is#ussion��upports�: �isplay sentence frames to support students when they
explain their strategy.  or example, � irst, I 66666 because . . .� or �I noticed 66666 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.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation�


�� %:B �,80� &:7Ain2 �<@,ti:n> #=,.ti.0
�
 %inutes
The purpose of this activity is for students to practice solving equations. Some students may use the
“do the same to each side” strategy they developed in their work with balanced hangers. )thers
may use strategies like substituting values until they find a value that makes the equation true, or
asking themselves questions like “2 times what is 1��” �s students progress through the activity, the
equations become more didcult to solve by strategies other than “do the same thing to each side.”

�//=0>>in2

6.��.B

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

•
•
•
•

•
•
•
•
•

•

•
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�,@n.3

�isplay an equation like or similar. �sk students to think about the balanced hangers of the
last lesson and to recall how that helped us solve equations by doing the same to each side. Tell
students that, after obtaining a solution via algebraic means, we end up with a variable on one side
of the equal sign and a number on the other, e.g. . 1e can easily read the solution[in this
case 6[from an equation with a letter on one side and a number on the other, and we often write
solutions in this way. Tell students that the act of finding an equation�s solution is sometimes called
solvin' the equation.

�rrange students in groups of 2, and ensure that everyone understands how the row game works
before students start working. �llow students 1
 minutes of partner work followed by a whole-class
discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���nternali:e��xe#utive��un#tions� �hunk this task into more manageable
parts.  or example, after students have completed the first four rows of the table, check-in
with either select groups of students or the whole class. Invite students to share the strategies
they have used so far as well as any questions they have before continuing.
�upports�a##essi"ilit9�&or���r'ani:ation���ttention

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�onversin'���epresentin'�� ritin'�����	��olle#t�an$��ispla9�1hile pairs are working, circulate,
collect and make a visual display of vocabulary, phrases and representations students use as
they solve each situation. Make connections between how similar ideas might be
communicated and represented in diaerent ways. Look for and amplify phrases such as “I did
the same thing to each side” or “I subtracted the same amount from both sides.” This helps
students use mathematical language during paired and whole-group discussions.
�esi'n��rin#iple�s����upport�sense�-a+in'

&t@/0nt ',>6 &t,t080nt

Solve the equations in one column. 2our partner will work on the other column.

�heck in with your partner after you finish each row. 2our answers in each row should be the
same. If your answers aren]t the same, work together to find the error and correct it.

�2
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colu%n � colu%n 


&t@/0nt %0>;:n>0

1.

2.

3.

�.

5.

6.

7.

�.

�.

Unit 6 �0>>:n 
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1
.

11.

12.

�.tiAitD &Dnt30>i>

�raw students� attention to , and ask selected students to explain how they thought about

solving this equation. Some may share strategies like “one-fourth of what number is 21�” Ideally,
one student will say “divide each side by ” and another will say “multiply each side by �.”  rom

their studies in earlier units, students should understand that multiplying by � has the same result
as dividing by . (ext, turn students attention to and ask them to describe the two ways

to think about solving it. “�ivide each side by ” gets the same result as “Multiply each side by .”


�� �3::>in2 �<@,ti:n> t:  ,t.3 &it@,ti:n>
�
 %inutes
The purpose of this activity is for students to practice matching equations to situations and then
solving those equations using their new strategies. Monitor for students who draw diagrams (tape,
hanger, or their own creations) that describe the relationships and those who solve the equations
by doing the same to each side of one or more equations.

�//=0>>in2

6.��.B.5

6.��.B.6

6.��.B.7

�n>t=@.ti:n,7 %:@tin0>

ML,6: Three ,eads

�,@n.3

�llow students 1
 minutes of quiet work time, followed by a whole-class discussion.

•
•
•

•

��
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�ea$in'��������(ree��ea$s� �emonstrate this routine with the first situation to support reading
comprehension. /se the first read to help students understand context. �sk, �1hat is this
situation about�� (e.g., �lare and Mai each have a diaerent number of books). �fter the second
read, ask students “1hat are the quantities in the situation�” (e.g., the number of books Mai
has, the number of books �lare has). �fter the third read, ask students to brainstorm possible
strategies to connect the situation with the appropriate equation(s). �ncourage students to
repeat this routine themselves for each situation. This helps students connect the language in
the word problem with the equation(s) while keeping the intended level of cognitive demand in
the task.
�esi'n��rin#iple�s����upport�sense�-a+in'

�nti.i;,t0/  i>.:n.0;ti:n>

Students who continue to focus on key words misidentify the relationship in each situation.
�ncourage students to express the relationships in their own words and draw diagrams comparing
the given quantities.  or example, in the situation with �lare and Mai, they can draw a long
rectangle representing Mai�s books subdivided into two pieces.  illing in the information given in the
story will help clear up the relationships� �lare�s rectangle is labeled , and she has � fewer books
than Mai, so Mai�s rectangle is labeled and also 26. �lternatively, they can show that the piece
labeled must equal

&t@/0nt ',>6 &t,t080nt

�ircle all of the equations that describe each situation. If you get stuck, consider drawing a
diagram. Then find the solution for each situation.

1. �lare has � fewer books than Mai. If Mai has 26 books, how many books does �lare
have�

2. � coach formed teams of � from all the players in a soccer league. There are 1� teams.
"ow many players are in the league�

�
�
�
�

�
�
�

Unit 6 �0>>:n 
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3. %iran scored 223 more points in a computer game than Tyler. If %iran scored �
� points,
how many points did Tyler score�

�. Mai ran 27 miles last week, which was three times as far as $ada ran. "ow far did $ada
run�

&t@/0nt %0>;:n>0

1. , , �

2. , , �

3. , , �

�. , , �

�=0 +:@ %0,/D 1:=  :=0�

Mai]s mother was 2� when Mai was born. Mai is now 12 years old. In how many years will
Mai]s mother be twice Mai]s age� "ow old will they be then�

&t@/0nt %0>;:n>0

16 years� Mai will be 2� and her mother will be 56.

�.tiAitD &Dnt30>i>

Invite students to share their strategies for matching equations to the stories and for solving those
equations. Include students who drew tape, hanger, or other types of diagrams to help them
understand and reason about the relationships. ,ecord the diagrams and strategies and have
students compare them. �sk where they see information from the story in the parts of the
diagrams and equations.

If no students bring it up, ask if any of the situations have a similar structure.

�

�
�
�
�

�
�
�
�

�6
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The �lare�Mai and %iran�Tyler situations share a similar structure where both the larger
quantity and the diaerence between the smaller and larger quantities are known while the
smaller quantity is unknown. (ote that the first relationship is expressed with “fewer” and the
second with “more.” This provides an opportunity for students to reason about the quantities,
decontextualiPing to see the similar structure and then contextualiPing to understand the
situations and answer questions.

The soccer teams and Mai�$ada situations share similar structures in that equal parts add to a
whole. The two problems diaer in which quantities are known and unknown. In the soccer
situation, the siPe of each group (� players per team) and number of groups (1� teams) are
known while the total is unknown. In the Mai�$ada multiplicative comparison situation, a total
is known (27 miles) and the number of groups is known (3 times as many) but the siPe of each
group is unknown.

 ocusing on structure in this way helps students reason about the relationships between quantities
in a situation, rather than focus on the words in the problem as hints to the operations needed in
the equations.

 or students who solved for the unknown by using the equations, ask which of the chosen
equations they decided to solve and why.

�0>>:n &Dnt30>i>
The end of this lesson is a good place for students to take a moment and recect on the learning of
the past four lessons. Some questions to guide the discussion:

“�escribe some ways to understand how a situation can be represented mathematically.”

“1hat have you learned about equations that surprised you�”

“Share your thoughts about using diagrams to help understand relationships. 1here have you
seen diagrams used earlier this year� 1here were they most helpful to you� Least helpful�”

“�escribe any connections you see between the types of diagrams used in the last four
lessons.”


�
  :=0 &t:=Dti80
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.B.5

6.��.B.7

&t@/0nt ',>6 &t,t080nt

1. 1rite a story to match the equation .

•

•

•
•
•

•

•
•
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2. �xplain what represents in your story.

3. Solve the equation. �xplain or show your reasoning.

&t@/0nt %0>;:n>0

�nswers vary. Sample responses:

1. Lin likes to bake batches of mudns and share them with friends and family. She needs 1

cups of cour for her next batch, but only has cups left. "ow much more cour does she

need�

2. represents the number of cups of cour Lin needs.

3. . I subtracted from each side of the equation.

&t@/0nt �0>>:n &@88,=D
1riting and solving equations can help us answer questions about situations.

Suppose a scientist has 13.6� liters of acid and needs 16.
5 liters for an experiment. "ow
many more liters of acid does she need for the experiment�

1e can represent this situation with the equation:

1hen working with hangers, we saw that the solution
can be found by subtracting 13.6� from each side. This
gives us some new equations that also represent the
situation:

 inding a solution in this way leads to a variable on one side of the equal sign and a
number on the other. 1e can easily read the solution[in this case, 2.37[from an
equation with a letter on one side and a number on the other. 1e often write solutions
in this way.

Let]s say a food pantry takes a 5�-pound bag of rice and splits it into portions that each
weigh of a pound. "ow many portions can they make from this bag�

1e can represent this situation with the equation:

1e can find the value of by dividing each side by .

This gives us some new equations that represent the
same situation:

The solution is 72 portions.

•
•

•

•

•

•
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�0>>:n 
 #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Select all the equations that describe each situation and then find the solution.

a. %iran]s backpack weighs 3 pounds less than �lare]s backpack. �lare]s backpack weighs
1� pounds. "ow much does %iran]s backpack weigh�

b. �ach notebook contains 6
 sheets of paper. �ndre has 5 notebooks. "ow many sheets
of paper do �ndre]s notebooks contain�

&:7@ti:n
a. , � , 11 pounds

b. , � , 3

 sheets

#=:-708 �
&t,t080nt
Solve each equation.

a.

b.

c.

d.

e.

�
�
�
�

�
�
�
�

Unit 6 �0>>:n 
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&:7@ti:n
a. (or equivalent)

b.

c.

d. (or equivalent)

e.

#=:-708 �
&t,t080nt
 or each equation, draw a tape diagram that represents the equation.

a.

b.

c.

&:7@ti:n
a. � tape diagram showing 3 groups labeled and a total of 1�.

b. � tape diagram showing one part labeled 3 and another labeled and a total of 1�.

c. � tape diagram showing one part labeled 6 and another labeled and a total of 17.

( rom /nit 6, Lesson 1.)

#=:-708 

&t,t080nt
 ind each product.

&:7@ti:n

( rom /nit 5, Lesson �.)

1
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#=:-708 �
&t,t080nt
 or a science experiment, students need to find 25� of 6
 grams.

$ada says, “I can find this by calculating of 6
.”

�ndre says, “25� of 6
 means .”

�o you agree with either of them� �xplain your reasoning.

&:7@ti:n
Both are correct. �ndre is right that 25� of a number means of that number. $ada is also right

because .

( rom /nit 3, Lesson 13.)

�
�

Unit 6 �0>>:n 
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�0>>:n �� � !0B *,D t: �nt0=;=0t :A0=

�:,7>
�omprehend that the notation can be used to represent division generally, and the

numerator and denominator can include fractions, decimals, or variables.

�escribe (orally) a situation that could be represented by a given equation of the form
or .

�xpress division as a fraction (in writing) when solving equations of the form .

�0,=nin2 ',=20t>

I understand the meaning of a fraction made up of fractions or decimals, like or .

1hen I see an equation, I can make up a story that the equation might represent, explain what
the variable represents in the story, and solve the equation.

�0>>:n !,==,tiA0
In this lesson, students apply the general procedure they @ust learned for solving in order to
define what means when and are not whole numbers. /p until now, students have likely only

seen a fraction bar separating two whole numbers. This is because before grade 6, they couldn�t

divide arbitrary rational numbers. (ow an expression like or can be well-defined. But the

definition is not the same as what they learned for, for example, in grade 3, where they learned

that is the number you get by partitioning the interval from 
 to 1 into 5 equal parts and then

marking oa 2 of the parts. That definition only works for whole numbers. "owever, in grade 5,
students learned that , so in grade 6 it makes sense to define as .

�7i2n80nt>

�@i7/in2 "n

6.(S.�.1: Interpret and compute quotients of fractions, and solve word problems involving
division of fractions by fractions, e.g., by using visual fraction models and equations to
represent the problem.  or example, create a story context for and use a visual
fraction model to show the quotient� use the relationship between multiplication and division
to explain that because of is . (In general, .)
"ow much chocolate will each person get if 3 people share 1�2 lb of chocolate equally� "ow
many 3��-cup servings are in 2�3 of a cup of yogurt� "ow wide is a rectangular strip of land
with length 3�� mi and area 1�2 square mi�

6.(S.B.3:  luently add, subtract, multiply, and divide multi-digit decimals using the standard
algorithm for each operation.

•

•

•

•

•

•

•

1
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�//=0>>in2

6.��.B: ,eason about and solve one-variable equations and inequalities.

6.��.B.5: /nderstand 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� /se
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

6.��.B.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.

�n>t=@.ti:n,7 %:@tin0>

ML,1: Stronger and �learer �ach Time

ML,2: �ollect and �isplay

Think Pair Share

&t@/0nt �0,=nin2 �:,7>

Let�s investigate what a fraction means when the numerator and denominator are not whole
numbers.

��
 %0.,77in2 *,D> :1 &:7Ain2
�ar% �p� 
 %inutes
The purpose of this warm-up is to apply what students have learned to some equations. (ote that

and should be easy to evaluate given that work with cuently computing with
decimals precedes this unit.

�//=0>>in2

6.��.B.5

6.��.B.7

�,@n.3

�sk students to summariPe what they learned in the previous lessons before setting them to work
on this warm-up. �llow 1-2 minutes quiet think time, followed by a whole-class discussion.

&t@/0nt ',>6 &t,t080nt

Solve each equation. Be prepared to explain your reasoning.

•
•

•

•

•
•
•

•
•

Unit 6 �0>>:n � 1
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&t@/0nt %0>;:n>0

1.

2.

�.tiAitD &Dnt30>i>

�t the conclusion of the previous lesson, students should have seen that we can approach solving
any equation of the form (where and are rational numbers and is unknown) by dividing
each side by . �lso, we can approach solving any equation of the form by subtracting
from each side. �iscussion should focus on given , we can write
and then .

��� �nt0=;=0tin2

�
 %inutes
Students solve more equations of the form while interpreting the division as a fraction.

�@i7/in2 "n

6.(S.�.1

6.(S.B.3

�//=0>>in2

6.��.B

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

Think Pair Share

�,@n.3

�rrange students in groups of 2. !ive 5Z1
 minutes of quiet work time and time to share their
responses with a partner, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �ctivate or supply background knowledge about
division involving decimals and fractions. �llow students to use calculators to ensure inclusive
participation in the activity.
�upports�a##essi"ilit9�&or���e-or9���on#eptual�pro#essin'

•
•

•

•
•

1
�
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�onversin'���epresentin'�� ritin'�����	��olle#t�an$��ispla9� �s share their responses with a
partner, circulate and listen to their conversations. �ollect and display any vocabulary or
representations students use (e.g., reciprocal, dividing, multiplying) to describe how to solve
each equation. �ontinue to update collected student language once students move on to the
activity. ,emind students to borrow language from the display as needed. This will help
student to use academic mathematical language during paired and group discussions to
connect fractions with division.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness���upport�sense�-a+in'

�nti.i;,t0/  i>.:n.0;ti:n>

Monitor for students who want to turn into a decimal, and reassure them that is a number.

&t@/0nt ',>6 &t,t080nt

Solve each equation.

1.

2.

3.

�.

5.

&t@/0nt %0>;:n>0

1. 5

2.

3. 1.1

�. 7

5.

�=0 +:@ %0,/D 1:=  :=0�

Solve the equation. Try to find some shortcuts.

Unit 6 �0>>:n � 1
5
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&t@/0nt %0>;:n>0

. Solution methods vary. )ne way is to factor each denominator and notice that there are
many numbers that occur in both numerator and denominator.

�.tiAitD &Dnt30>i>

�efine what means when a and b are not whole numbers. Tell students, “In third grade, when

you saw something like , you learned that that meant \split up 1 into 5 equal pieces and take 2 of

them.] But that definition only makes sense for whole numbers� it doesn�t make sense for

something like or .  rom now on, when you see something like , you�ll know that that means

the number that has a spot on the number line, but it also means \2 divided by 5.] The expression

means \the quotient of 2.1 and 
.3,] the expression means \the quotient of two fifths and one

half,] and generally, the expression means \the quotient of and ] or \ divided by .]”

��� &t:=Dti80 �2,in
�
 %inutes
This is a continuation of the activities Storytime and More Storytime from previous lessons. )ver
time in this unit, we are reminding students of work they should have done in previous grades with
expressions that represent particular, concrete relationships. In grade 6, students are working
toward producing such expressions themselves to represent a context.

�//=0>>in2

6.��.B.6

�n>t=@.ti:n,7 %:@tin0>

ML,1: Stronger and �learer �ach Time

�,@n.3

,emind students of work they did previously to match a situation with an equation.  or example,
they matched the equation with the situation “�fter �lena ran 5 miles on  riday, she had
run a total of 2
 miles for the week. "ow many miles did she run before  riday�” In this activity, they
come up with their own situations that can be represented by equations.

%eep students in the same groups. �larify that for each equation, each partner will come up with a
story, and one of those stories is chosen. !ive students 5Z1
 minutes to work with their partner,
followed by a whole-class discussion.

�nti.i;,t0/  i>.:n.0;ti:n>

 or students with limited fraction and decimal understanding, coming up with a reasonable story
where the numbers are not whole can be daunting. 2ou might suggest that students imagine

•

•

1
6
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stories with similar structures that involve whole numbers, and then tweak the stories toward using
the numbers given in the problems. ,emind them that using fractions and decimals has to make
sense in the situations, and encourage them to think about what kinds of situations those might be
(measurement situations will usually work while those that involve counting discrete ob@ects won�t.)

&t@/0nt ',>6 &t,t080nt

Take turns with your partner telling a story that might be represented by each equation.
Then, for each equation, choose one story, state what quantity describes, and solve the
equation. If you get stuck, consider drawing a diagram.

&t@/0nt %0>;:n>0

�nswers vary. Sample responses:

1. �iego went to the store to buy a box of crayons, which cost 7
 cents. 1hile there, he
picked up some other items. The total amount he paid at checkout was �12. Solving the
equation gives 11.3. �iego spent �11.3
 on the other items he bought at the store.

2. of a bottle of water contains cups of water. "ow many cups are in the whole

bottle� The solution is , which is 6. )ne bottle of water contains 6 cups.

�.tiAitD &Dnt30>i>

Invite students to share their stories. �sk each student to interpret the solution in terms of their
situation.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

 ritin'���pea+in'��������tron'er�an$��learer��a#(��i-e� /se this routine with successive pair
shares to give students a structured opportunity to revise and refine their writing.  or this
activity, students should use the story for the equation they chose to solve. �sk each student to
meet with 2Z3 other partners in a row for feedback. Provide students with prompts for
feedback that will help teams strengthen their ideas and clarify their language (e.g., “"ow are
the parts of the equation represented in your story�”, “�an you say more about how your
solution fits in your story�”). Provide students with time to complete a final draft based on the
feedback they receive about language and clarity.
�esi'n��rin#iple�s����pti-i:e�output��&or�#o-parison�

Unit 6 �0>>:n � 1
7
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�0>>:n &Dnt30>i>
�sk students to work with their partner. �ach partner writes a number that is in fraction or decimal
form. "ave them choose one number to be the coedcient in an equation of the form and
the second number the quantity on the other side of the equal sign. They then work together to
write and evaluate the solution of the equation. �omplete multiple rounds as time allows.

��
 �3::>in2 &:7@ti:n>
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.B.7

&t@/0nt ',>6 &t,t080nt

Select all the expressions that are solutions to .

&t@/0nt %0>;:n>0

, ,

&t@/0nt �0>>:n &@88,=D
In the past, you learned that a fraction such as can be thought of in a few ways.

is a number you can locate on the number line by dividing the section between 
 and

1 into 5 equal parts and then counting � of those parts to the right of 
.

is the share that each person would have if � wholes were shared equally among 5

people. This means that is the result of $ivi$in' � by 5.

1e can extend this meaning of a�&ra#tion as�a�quotient to fractions whose numerators and
denominators are not whole numbers.  or example, we can represent �.5 pounds of rice
divided into portions that each weigh 1.5 pounds as: . In other

words, because the quotient of �.5 and 1.5 is 3.

•

•

•

•

•
•

•

•

1
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 ractions that involve non-whole numbers can also be used when we solve equations.

Suppose a road under construction is finished and the

length of the completed part is miles. "ow long will the

road be when completed�

1e can write the equation to represent the situation

and solve the equation.

The completed road will be or about 3.6 miles long.

Unit 6 �0>>:n � 1
�



72

�0>>:n � #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Select all the expressions that equal .

�.

B.

�.

�.

�.

 .

&:7@ti:n
4�B�, ���, ���, ���5

#=:-708 �
&t,t080nt
1hich expressions are solutions to the equation � Select all that apply.

�.

B.

�.

�.

�.

&:7@ti:n
4���, ���, ���5

11
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#=:-708 �
&t,t080nt
Solve each equation.

&:7@ti:n
a.

b.

c. (or equivalent)

d. (or equivalent)

#=:-708 

&t,t080nt
 or each equation, write a story problem represented by the equation.  or each equation,
state what quantity represents. If you get stuck, consider drawing a diagram.

a.

b.

&:7@ti:n
�nswers vary. Sample response:

a. $ada ran for 2 miles. �lena ran for of a mile. "ow much further did $ada run than �lena�

represents the diaerence between the distance of $ada]s run and �lena]s run.

b. 1.5 times the amount a bucket holds makes 6 gallons. "ow many gallons does the bucket
hold� represents the volume in gallons that the bucket holds.

#=:-708 �
&t,t080nt
1rite as many mathematical expressions or equations as you can about the image. Include a
fraction, a decimal number, or a percentage in each.

Unit 6 �0>>:n � 111
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&:7@ti:n
�nswers vary. Possible responses: , of is , or

.

( rom /nit 3, Lesson 13.)

#=:-708 6
&t,t080nt
In a lilac paint mixture, �
� of the mixture is white paint, 2
� is blue, and the rest is red.
There are � cups of blue paint used in a batch of lilac paint.

a. "ow many cups of white paint are used�

b. "ow many cups of red paint are used�

c. "ow many cups of lilac paint will this batch yield�

If you get stuck, consider using a tape diagram.

&:7@ti:n
a. �

b. �

c. 2


( rom /nit 3, Lesson 12.)
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#=:-708 �
&t,t080nt
Triangle P has a base of 12 inches and a corresponding height of � inches. Triangle + has a
base of 15 inches and a corresponding height of 6.5 inches. 1hich triangle has a greater
area� Show your reasoning.

&:7@ti:n
Triangle + has a larger area. The area of Triangle P is or �� square inches. The area of

Triangle + is or ��.75 square inches.

( rom /nit 1, Lesson �.)

Unit 6 �0>>:n � 113
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&0.ti:n� �<@,7 ,n/ �<@iA,70nt

�0>>:n 6� *=it0 �C;=0>>i:n> *30=0 �0tt0=> &t,n/
1:= !@8-0=>

�:,7>
�xplain (orally) how to create and solve an equation that represents a situation with an
unknown amount.

1rite an expression with a variable to generaliPe the relationship between quantities in a
situation.

�0,=nin2 ',=20t>
I can use an expression that represents a situation to find an amount in a story.

I can write an expression with a variable to represent a calculation where I do not know one of
the numbers.

�0>>:n !,==,tiA0
This lesson is a shift from previous work in this unit. /p until now, we were focused on writing and
solving equations. Starting in this lesson, we begin to focus on writing expressions to represent
situations. Students write expressions that record operations with numbers and with letters
standing in for numbers. Students can choose to represent expressions with tape diagrams if they
wish (MP5).

�7i2n80nt>

�//=0>>in2

6.��.�.2.a: 1rite expressions that record operations with numbers and with letters standing
for numbers.  or example, express the calculation “Subtract from 5” as .

6.��.�.2.c: �valuate expressions at specific values of their variables. Include expressions that
arise from formulas used in real-world problems. Perform arithmetic operations, including
those involving whole-number exponents, in the conventional order when there are no
parentheses to specify a particular order ()rder of )perations).  or example, use the formulas

and to find the volume and surface area of a cube with sides of length
.

6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

�n>t=@.ti:n,7 %:@tin0>

�lgebra Talk

•

•

•
•

•

•

•

•
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�nticipate, Monitor, Select, Sequence, �onnect

ML,2: �ollect and �isplay

ML,�: �iscussion Supports

Think Pair Share

&t@/0nt �0,=nin2 �:,7>

Let�s use expressions with variables to describe situations.

6�
 �720-=, ',76� *30n i> 6
�ar% �p� 
 %inutes
The purpose of this algebra talk is to elicit strategies and understandings students have for
evaluating an expression for a given value of its variable. These understandings help students
develop cuency and will be helpful later in this lesson when students will need to be able to
evaluate expressions.

�//=0>>in2

6.��.�.2.c

�n>t=@.ti:n,7 %:@tin0>

�lgebra Talk

ML,�: �iscussion Supports

�,@n.3

!ive students a minute to see if they recall that means (which they learned about in an
earlier unit in this course), but if necessary, remind them what this notation means.

�isplay one problem at a time. !ive students 3
 seconds of quiet think time for each problem and
ask them to give a signal when they have an answer and a strategy. %eep all problems displayed
throughout the talk.  ollow with a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� To support working memory, provide students with
sticky notes or mini whiteboards.
�upports�a##essi"ilit9�&or���e-or9���r'ani:ation

&t@/0nt ',>6 &t,t080nt

If is 6, what is:

•
•
•
•

•

•
•
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&t@/0nt %0>;:n>0

1


1

36

2

�.tiAitD &Dnt30>i>

�sk students to share their strategies for each problem. ,ecord and display their responses for all
to see. To involve more students in the conversation, consider asking:

“1ho can restate 666]s reasoning in a diaerent way�”

“�id anyone have the same strategy but would explain it diaerently�”

“�id anyone solve the problem in a diaerent way�”

“�oes anyone want to add on to 66666]s strategy�”

“�o you agree or disagree� 1hy�”

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�����
��is#ussion��upports�: �isplay sentence frames to support students when they
explain their strategy.  or example, � irst, I 66666 because . . .� or �I noticed 66666 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.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation�

6�� �08:n,/0 &,70> ,n/ �0i23t>
�
 %inutes
Throughout this unit students have been matching equations to tape diagrams, matching equations
to situations, and solving equations. This lesson shifts the focus to writing the expressions that
describe situations with an unknown quantity. Students use operations to calculate quantities and
notice repeated patterns in those calculations. They replace a part of the calculation with a letter to
represent any possible value and create an expression that represents the situation (MP�). Students
learn that they can use these expressions to answer questions about specific values. Monitor for

•
•
•
•

•
•
•
•
•
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students who use diaerent strategies to answer the second part of each question.  or each, select
at least one student who uses a less-edcient method like trial-and-error and one student who
writes and solves an equation. (ote if any student represents a situation with a tape diagram[this
can be presented to support reasoning about an unknown quantity using a variable.

�//=0>>in2

6.��.�.2.a

6.��.B.6

�n>t=@.ti:n,7 %:@tin0>

�nticipate, Monitor, Select, Sequence, �onnect

ML,2: �ollect and �isplay

�,@n.3

�llow students 1
 minutes quiet work time followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �iaerentiate the degree of didculty or complexity by
beginning with more accessible values. �xtend the given table, and begin by exploring values
for money collected based on 1, 2, 3, 5, and 1
 cups of lemonade sold. �raw students]
attention to what changes and what stays the same each time they calculate the money
collected.
�upports�a##essi"ilit9�&or���on#eptual�pro#essin'

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�onversin'���epresentin'�� ritin'�����	��olle#t�an$��ispla9� �uring small-group discussion, listen
for and collect the vocabulary and phrases students use to describe how to find the values of
the table and how the expression represents the situation (e.g., “the number of cups is twice
the number of dollars”). Make connections between how similar ideas are communicated and
represented in diaerent ways (e.g., “"ow do you see \twice] in the tape diagrams and
expressions�”). ,emind students to borrow language from the display as needed. This will help
students to use academic mathematical language during paired and group discussions when
writing expressions representing situations with an unknown quantity.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness

&t@/0nt ',>6 &t,t080nt

1. Lin set up a lemonade stand. She sells the lemonade for �
.5
 per cup.

•
•

•
•
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a. �omplete the table to show how much money she would collect if she sold each
number of cups.

le%ona�e sol� �nu%�er of cups� 12 1�3

%oney collecte� ��ollars�

b. "ow many cups did she sell if she collected �127.5
� Be prepared to explain your
reasoning.

2. �lena is 5� inches tall. Some other people are taller than �lena.

a. �omplete the table to show the height of each person.

person �n�re Lin �oa!

!o/ %uc! taller t!an �lena �inc!es� �

person�s !eig!t �inc!es�

b. If (oah is inches tall, how much taller is he than �lena�

&t@/0nt %0>;:n>0

1. a.
le%ona�e sol� �nu%�er of cups� 12 1�3

%oney collecte� ��ollars� 6 �1.5


b. 255 cups. (The number of cups is twice the the number of dollars.)

2. a.
person �n�re Lin �oa!

!o/ %uc! taller t!ey are t!an �lena �inc!es� �

person�s !eig!t �inc!es� 63

b. inches. ( is more than 5�.)

�.tiAitD &Dnt30>i>

The goal of the discussion is to ensure students see that they can write a mathematical expression
to represent a calculation, even if they do not know what one of the numbers is in the calculation.
Select students to present who solved the second part of each problem with diaerent strategies. If
no student took an approach with equations, demonstrate that can represent the

11�
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situation and remind students they can find with . Similarly for the second problem,

demonstrate that can represent the situation and can be found with . �sk

students to explain how the equations make use of the expressions they wrote in the tables and
why they can write the equations in these ways.

6�� �@i7/in2 �C;=0>>i:n>
�
 %inutes
The purpose of this activity is to help students write expressions given a situation, then to solve
equations involving the same situation.  or the first three questions, the work is still scaaolded by
providing numbers to use to calculate before prompting students to write an expression that uses a
variable (MP�).

�//=0>>in2

6.��.�.2.a

6.��.B.6

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

Think Pair Share

�,@n.3

�rrange students in groups of 2. !ive students 5Z1
 minutes of quiet work time and time to share
with a partner, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�n'a'e-ent���evelop��&&ort�an$��ersisten#e� �onnect a new concept to one with which students
have experienced success.  or example, invite students to draw a picture or tape diagram to
help as an intermediate step before writing an equation.
�upports�a##essi"ilit9�&or���o#ial�e-otional�s+ills���on#eptual�pro#essin'

�nti.i;,t0/  i>.:n.0;ti:n>

There are multiple quantities in each problem. Students may lose track of what the variable
represents.

Students may not see the value in setting up an equation if they can solve it mentally. Later
problems are less likely to be solved mentally, so encourage students to write and solve an
equation each time.

•
•

•
•
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&t@/0nt ',>6 &t,t080nt

1. �lare is 5 years older than her cousin.

a. "ow old would �lare be if her cousin is:

1
 years old�

2 years old�

years old�

b. �lare is 12 years old. "ow old is �lare]s cousin�

2. �iego has 3 times as many comic books as "an.

a. "ow many comic books does �iego have if "an has:

6 comic books�

books�

b. �iego has 27 comic books. "ow many comic books does "an have�

3. Two fifths of the vegetables in Priya]s garden are tomatoes.

a. "ow many tomatoes are there if Priya]s garden has:

2
 vegetables�

vegetables�

b. Priya]s garden has 6 tomatoes. "ow many total vegetables are there�

�. � school paid �31.25 for each calculator.

a. If the school bought calculators, how much did they pay�

b. The school spent �5

 on calculators. "ow many did the school buy�

&t@/0nt %0>;:n>0

1. a. 15 years old, 7 years old, years old

b. 7 years old, since is true when is 7.

2. a. 1� books, books

b. � books, since is true when is �.

3. a. � tomatoes, tomatoes

12
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b. 15 vegetables, since is true when is 15.

�. a.

b. 16 calculators, since is true when is 16.

�=0 +:@ %0,/D 1:=  :=0�

%iran, Mai, $ada, and Tyler went to their school carnival. They all won chips that they could
exchange for priPes. %iran won as many chips as $ada. Mai won � times as many chips as

%iran. Tyler won half as many chips as Mai.

1. 1rite an expression for the number of chips Tyler won. 2ou should only use one
variable: , which stands for the number of chips $ada won.

2. If $ada won �2 chips, how many chips did Tyler, %iran, and Mai each win�

&t@/0nt %0>;:n>0

1.

2. Tyler has 56 chips. %iran has 2� chips. Mai has 112 chips.

�.tiAitD &Dnt30>i>

1e can often express one quantity in terms of another unknown quantity because we know a
relationship between them. Sometimes we also know a value of this expression, and we can use
that understanding to write an equation and solve for the unknown quantity. �onsider asking some
of the following questions to guide the discussion:

“1hat facts describing each situation helped you to write the expression�”

“"ow did you use the expression to write an equation� 1hy were you able to set the quantities
on each side of the equation equal to each other� �an you give an example of this�” (They
represent the same quantity in the story so they have to be equal� for example, the number of
tomatoes in Priya]s garden is both 6 and of the number of vegetables, , in her garden.)

“1hat strategies did you use to solve each equation�”

“"ow did you check that your solution was correct�” (The best way to check when there is a
context is to go back to the original situation and see if the solution makes the statements
true. �hecking in the equation has the problem that you won]t catch if the equation you wrote
does not correctly represent the situation.)

•
•

•
•
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�istenin'���onversin'�����
��is#ussion��upports� Support whole-class discussion by displaying
and inviting students to use these sentence frames: “To solve each equation I 66666 because
66666. ” or “To check my work is correct, I can 66666 because 66666.” �s students share, encourage
other students revoice or press for more explanation by asking, “So what I heard you say is
6666” or “�an you tell me more about 66666��
�esi'n��rin#iple�s����ultivate�#onversation���pti-i:e�output

�0>>:n &Dnt30>i>
%eep students in the same groups. )ne partner makes up a story, similar to the situations they saw
in the lesson, where they describe a relationship between two quantities. The second student
assigns a value to one quantity and the other is unknown. �s an example, tell students that you
have half as many books as your friend, and you have 13
 books. 2our friend�s number of books is
the unknown quantity, let]s call it . 2ou can then write the expression to represent your number

of books, and the equation to describe the situation. can then be found with .

1riting their own stories helps students reason about the meaning and structure of expressions
and equations and the situations they represent.

6�
 �=,ED �i23t>
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.2.a

6.��.B.6

&t@/0nt ',>6 &t,t080nt

� plant measured inches tall last week and � inches tall this week.

1. �ircle the expression that represents the number of inches the plant grew this week.
�xplain how you know.

2.  or the expression not chosen, describe a situation that the expression might represent.

•
•

�
�
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&t@/0nt %0>;:n>0

1. . Sample explanation: Since the plant grew taller this week, � is greater than . The
diaerence of � and is the amount that the plant grew.

2. �nswers vary. Sample response: �lena has more roses than Lin. Lin has � roses and �lena has
roses. represents how many more roses �lena has than Lin.

&t@/0nt �0>>:n &@88,=D
Suppose you share a birthday with a neighbor, but she is 3 years older than you. 1hen you
were 1, she was �. 1hen you were �, she was 12. 1hen you are �2, she will be �5.

If we let represent your age at any time, your neighbor]s age can be expressed .

your age 1 � �2

neig!�or�s age � 12 �5

1e often use a letter such as or as a placeholder for a number in expressions. These are
called varia"les (@ust like the letters we used in equations, previously). 0ariables make it
possible to write expressions that represent a calculation even when we don�t know all the
numbers in the calculation.

"ow old will you be when your neighbor is 32� Since your neighbor�s age is calculated with
the expression , we can write the equation . 1hen your neighbor is 32 you
will be 2�, because is true when is 2�.

Unit 6 �0>>:n 6 123
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�0>>:n 6 #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Instructions for a craft pro@ect say that the length of a piece of red ribbon should be 7 inches
less than the length of a piece of blue ribbon.

a. "ow long is the red ribbon if the length of the blue ribbon is:

1
 inches� 27 inches� inches�

b. "ow long is the blue ribbon if the red ribbon is 12 inches�

&:7@ti:n
a. 3 inches ( ), 2
 inches ( ), inches

b. 1� inches ( )

#=:-708 �
&t,t080nt
Tyler has 3 times as many books as Mai.

a. "ow many books does Mai have if Tyler has:

15 books� 21 books� books�

b. Tyler has 1� books. "ow many books does Mai have�

&:7@ti:n
a. 5 books ( ), 7 books ( ), books

b. 6 books ( )

#=:-708 �
&t,t080nt
� bottle holds 2� ounces of water. It has ounces of water in it.

a. 1hat does represent in this situation�

b. 1rite a question about this situation that has for the answer.

12�
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&:7@ti:n
a. The amount of water that has been removed from the bottle.

b. �nswers vary. Sample response: "ow many ounces of water did $ada drink from the full bottle
if there are ounces left�

#=:-708 

&t,t080nt
1rite an equation represented by this tape diagram using each of these operations.

a. addition

b. subtraction

c. multiplication

d. division

&:7@ti:n
�nswers vary. Sample responses:

a.

b.

c.

d.

( rom /nit 6, Lesson 1.)

#=:-708 �
&t,t080nt
Select all the equations that describe each situation and then find the solution.

a. "an�s house is �5
 meters from school. Lin]s house is 135 meters closer to school. "ow
far is Lin]s house from school�

b. Tyler�s playlist has 36 songs. (oah]s playlist has one quarter as many songs as Tyler�s
playlist. "ow many songs are on (oah]s playlist�

�
�
�
�
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&:7@ti:n
a.

b.

( rom /nit 6, Lesson �.)

#=:-708 6
&t,t080nt
2ou had �5
. 2ou spent 1
� of the money on clothes, 2
� on games, and the rest on books.
"ow much money was spent on books�

&:7@ti:n
�35 ,easoning varies. Sample reasoning: �5 was spent on books, because . �1
 was
spend on games, because . �15 is the combined amount spent on books and games.
That leaves �35, because .

( rom /nit 3, Lesson 12.)

#=:-708 �
&t,t080nt
� trash bin has a capacity of 5
 gallons. 1hat percentage of its capacity is each amount�
Show your reasoning.

a. 5 gallons

b. 3
 gallons

c. �5 gallons

d. 1

 gallons

&:7@ti:n
a. 5 gallons is 1
� of 5
 gallons, because .

b. 3
 gallons is 6
� of 5
 gallons, because .

c. �5 gallons is �
� of 5
 gallons, because .

�
�
�
�
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d. 1

 gallons is 2

� of 5
 gallons, because .

( rom /nit 3, Lesson 1�.)

Unit 6 �0>>:n 6 127



90

�0>>:n �� %0Ai>it #0=.0nt,20>

�:,7>
State explicitly what the chosen variable represents when creating an equation.

/se equations to solve problems involving percentages and explain (orally) the solution
method.

1rite equations of the form or equivalent to represent situations where the amount
that corresponds to 1

� is unknown.

�0,=nin2 ',=20t>
I can solve percent problems by writing and solving an equation.

�0>>:n !,==,tiA0
Students learned about what percentages are and how to solve certain problems in an earlier unit.
�t the time, they did not learn an edcient procedure for finding in “ of is ” given and ,
because they didn�t have an edcient way to solve an equation of the form . (ow they do, so
we briecy revisit this type of problem.

�7i2n80nt>

�@i7/in2 "n

6.,P.�.3.c:  ind a percent of a quantity as a rate per 1

 (e.g., 3
� of a quantity means 3
�1


times the quantity)� solve problems involving finding the whole, given a part and the percent.

�//=0>>in2

6.��.B.6: /se variables to represent numbers and write expressions when solving a real-world
or mathematical problem� understand that a variable can represent an unknown number, or,
depending on the purpose at hand, any number in a specified set.

6.��.B.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.

6.,P.�.3.c:  ind a percent of a quantity as a rate per 1

 (e.g., 3
� of a quantity means 3
�1


times the quantity)� solve problems involving finding the whole, given a part and the percent.

�n>t=@.ti:n,7 %:@tin0>

ML,3: �larify, �ritique, �orrect

ML,�: �iscussion Supports

(umber Talk

Think Pair Share

•
•

•

•

•

•

•

•

•
•
•
•
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&t@/0nt �0,=nin2 �:,7>

Let�s use equations to find percentages.

��
 !@8-0= ',76� #0=.0nt,20>
�ar% �p� 
 %inutes
The purpose of this warm-up is to rekindle anything students remember about percentages and
representations they use to reason about them.

�@i7/in2 "n

6.,P.�.3.c

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

(umber Talk

�,@n.3

�isplay one problem at a time. !ive students 3
 seconds of quiet think time for each problem and
ask them to give a signal when they have an answer and a strategy. %eep all problems displayed
throughout the talk.  ollow with a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� To support working memory, provide students with
sticky notes or mini whiteboards.
�upports�a##essi"ilit9�&or���e-or9���r'ani:ation

&t@/0nt ',>6 &t,t080nt

Solve each problem mentally.

1. Bottle � contains � ounces of water, which is 25� of the amount of water in Bottle B.
"ow much water is there in Bottle B�

2. Bottle � contains 15
� of the water in Bottle B. "ow much water is there in Bottle ��

3. Bottle � contains 12 ounces of water. 1hat percentage of the amount of water in
Bottle B is this�

&t@/0nt %0>;:n>0

1. 16 ounces

2. 2� ounces

3. 75�

•

•
•

Unit 6 �0>>:n � 12�
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�.tiAitD &Dnt30>i>

Invite students to share diaerent representations and ways of reasoning. ,ecord student strategies
and nonchalantly write an equation for each in the process.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�����
��is#ussion��upports� Provide sentence frames to support students with
explaining their strategies.  or example, �I noticed that 666666.� or � irst, I 66666666 because
66666666.� 1hen students share their answers with a partner, prompt them to rehearse what
they will say when they share with the whole class. ,ehearsing provides students with
additional opportunities to clarify their thinking.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation�

��� %0;=0>0ntin2 , #0=.0nt,20 #=:-708 Bit3 ,n
�<@,ti:n
�� %inutes
Students perform repeated calculations and then generaliPe with an algebraic expression (MP�).
The purpose of this activity is to help students see that any basic percentage problem like “
percent of this is that” can be represented with an equation in the form .

�//=0>>in2

6.��.B.6

6.��.B.7

6.,P.�.3.c

�n>t=@.ti:n,7 %:@tin0>

ML,3: �larify, �ritique, �orrect

Think Pair Share

�,@n.3

/sing any insights from the warm-up as an example, remind students of any edcient method they
know to compute a percentage.  or example, 25� of 16 can be computed using

�rrange students in groups of 2. !ive 5Z1
 minutes of quiet work time and time to share responses
with a partner, followed by a whole-class discussion.

•
•
•

•
•
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�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �ctivate or supply background knowledge about
computing percentages. �llow students to use calculators to ensure inclusive participation in
the activity.
�upports�a##essi"ilit9�&or���e-or9���on#eptual�pro#essin'

�nti.i;,t0/  i>.:n.0;ti:n>

Students might not understand that we are trying to find the whole that we know an amount is a
certain percent of. �ncourage them to draw a tape diagram or a double number line to visualiPe the
relationship between the three quantities.

&t@/0nt ',>6 &t,t080nt

1. �nswer each question and show your reasoning.

a. Is 6
� of �

 equal to �7�

b. Is 6
� of 2

 equal to �7�

c. Is 6
� of 12
 equal to �7�

2. 6
� of is equal to �7. 1rite an equation that expresses the relationship between 6
�,
, and �7. Solve your equation.

3. 1rite an equation to help you find the value of each variable. Solve the equation.

6
� of is �3.2. 3�� of is 1�
.

&t@/0nt %0>;:n>0

1. a. (o, 6
� of �

 equals or 2�


b. (o, 6
� of 2

 equals or 12


c. (o, 6
� of 12
 equals or 72

2. , ,

3. ,

,

Unit 6 �0>>:n � 131
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�.tiAitD &Dnt30>i>

The purpose of this discussion is for students to see how writing and solving an equation can be an
edcient way to solve a problem about percentages. In the course of the discussion, they should see
three equations written and solved. If any students used representations like tape diagrams or
double number lines to reason about the problem, it can be advantageous to display these
alongside the equations so that students can make connections between strategies they
understand well and the more abstract strategy of writing and solving an equation.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

 ritin'���epresentin'�����
��lari&9���ritique���orre#t� Present an incorrect statement, “ or 6
� of
is �3.2, the value of is 25.�2 because 
.6 times �3.2 is 25.�2.” Invite students to ask clarifying

questions about the statement to identify the error. Invite students to work with a partner to
write a correct statement using a representation such as a tape diagram or double number
line. This will help students to visualiPe the relationship between the three quantities and use
language to critique and create viable mathematical arguments.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness

��� #@;;i0> �=:B U;� %0Ai>it0/
�� %inutes
In this activity, students are asked to write an equation but are not given a letter to use. This is an
opportunity to explain to students that when they decide to use a letter to represent something,
they need to state what the letter represents.

�//=0>>in2

6.��.B.6

6.��.B.7

6.,P.�.3.c

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

Think Pair Share

�,@n.3

%eep students in the same groups. �llow students 5 minutes of quiet work time and time to share
responses with a partner, followed by a whole-class discussion.

•
•
•

•
•
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�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�n'a'e-ent���evelop��&&ort�an$��ersisten#e� �onnect a new concept to one with which students
have experienced success.  or example, invite students to draw a picture or tape diagram to
help as an intermediate step before writing an equation.
�upports�a##essi"ilit9�&or���o#ial�e-otional�s+ills���on#eptual�pro#essin'

&t@/0nt ',>6 &t,t080nt

1. Puppy � weighs � pounds, which is about 25� of its adult weight. 1hat will be the adult
weight of Puppy ��

2. Puppy B weighs � pounds, which is about 75� of its adult weight. 1hat will be the adult
weight of Puppy B�

3. If you haven]t already, write an equation for each situation. Then, show how you could
find the adult weight of each puppy by solving the equation.

&t@/0nt %0>;:n>0

1. 32 pounds

2. pounds

3. �nswers vary. Sample responses: �ivide both sides of by to get . �ivide both

sides of by to get or about 1
.7 pounds.

�=0 +:@ %0,/D 1:=  :=0�

�iego wants to paint his room purple. "e bought one gallon of purple paint that is 3
� red
paint and 7
� blue paint. �iego wants to add more blue to the mix so that the paint mixture
is 2
� red, �
� blue.

1. "ow much blue paint should �iego add� Test the following possibilities: 
.2 gallons, 
.3
gallons, 
.� gallons, 
.5 gallons.

2. 1rite an equation in which represents the amount of paint �iego should add.

3. �heck that the amount of paint �iego should add is a solution to your equation.

&t@/0nt %0>;:n>0

1. 
.5 gallons is the correct amount of blue paint to add.

.2 gallons: 75� blue paint, because the amount of blue paint divided by the total amount of
paint is � 
.75.


.3 gallons: 77� blue paint, by similar reasoning

Unit 6 �0>>:n � 133
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.� gallons: 7�.6� blue paint

.5 gallons: �
� blue paint

2.

3. 2es.

�.tiAitD &Dnt30>i>

The focus of the discussion should be the selection of a variable to represent an unknown quantity.
Invite students to share how they decided where to use a variable, what it represented in the story,
what letter they used and why. �sk why it is important to state what the letter represents and
where they made that statement in their solutions.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'���epresentin'�����
��is#ussion��upports� To support whole-class discussion about
selecting a variable to represent an unknown quantity, provide sentence frames to help
students explain their reasoning.  or example, �I knew I needed to use a variable to represent
66666 because 66666.� or �The variable I chose to represent 66666 is 66666, because66666.�
�esi'n��rin#iple�s����upport�sense�-a+in'

�0>>:n &Dnt30>i>
Students have been solving equations with fraction coedcients in the past few lessons so these
percent problems are an application of their prior work. �onsider asking some of the following
questions to guide the discussion and help students recogniPe this connection:

“"ow are the equations we wrote today related to the equations we have previously written
with fractions� "ow do solution strategies compare�”

“�an equations be used to solve other types of problems with percents�  or example, where
we know the part and the whole but not what percent the part is of the whole�” (2es.  or
example, the equation and its solution or tells us that 5 is 25� of 2
.)

“�escribe a situation where you know what percent a number is of another, but you don�t
know that second number. �xplain to a partner how you would find the second number.”

��
 �@n/=,i>in2 1:= t30 �ni8,7 &307t0=
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.B.6

6.��.B.7

•

•

•

•
•
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6.,P.�.3.c

&t@/0nt ',>6 &t,t080nt

(oah raised �5� to support the animal shelter, which is 6
� of his fundraising goal.

1. 1rite an equation to represent the situation.

2. 1hat is (oah�s fundraising goal� Show or explain how you found it.

&t@/0nt %0>;:n>0

1. (or equivalent)

2. ��
, divide both sides of the equation by to get

&t@/0nt �0>>:n &@88,=D
If we know that �55 students are in school today and that number represents 7
�
attendance, we can write an equation to figure out how many students go to the school.

The number of students in school today is known in two diaerent ways: as 7
� of the
students in the school, and also as �55. If represents the total number of students who go
to the school, then 7
� of , or , represents the number of students that are in school

today, which is �55.

1e can write and solve the equation:

There are 65
 students in the school.

In general, equations can help us solve problems in which one amount is a percentage of
another amount.

•
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�0>>:n � #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
� crew has paved of a mile of road. If they have completed 5
� of the work, how long is

the road they are paving�

&:7@ti:n
miles because is half (or 5
�) of or .

#=:-708 �
&t,t080nt
�
� of is 35.

a. 1rite an equation that shows the
relationship of �
�, , and 35.

b. /se your equation to find . Show your
reasoning.

&:7@ti:n
a.

b. ( )

#=:-708 �
&t,t080nt
Priya has completed � exam questions. This is 6
� of the questions on the exam.

a. 1rite an equation representing this situation. �xplain the meaning of any variables you
use.

b. "ow many questions are on the
exam� Show your reasoning.

&:7@ti:n
a. �nswers vary. Sample responses: or where is the number of questions on

the exam.

b. 15 because .

136
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#=:-708 

&t,t080nt
�nswer each question. Show your reasoning.

2
� of is 11. 1hat is � 75� of is 12. 1hat is �

�
� of is 2
. 1hat is � 2

� of is 1�. 1hat is �

&:7@ti:n
a. 55

b. 16

c. 25

d. �

Sample reasoning for �75� of is 12�:

/sing an equation: , so , so , so .

/sing a table. To get from the first row to the second row, divide 75 and 12 each by 3. To get
from the second to the third row, multiply the 25 and � each by �.

percentage nu%�er

75 12

25 �

1

 16

#=:-708 �
&t,t080nt
 or the equation

a. 1hat is the variable�

b. 1hat is the coedcient of the variable�

c. 1hich of these is the solution to the equation� 2, 3, 5, 7,

&:7@ti:n
a.

�
�
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100

b. 2

c. 5

( rom /nit 6, Lesson 2.)

#=:-708 6
&t,t080nt
1hich of these is a solution to the equation �

�.

B.

�.

�.

&:7@ti:n
B
( rom /nit 6, Lesson 2.)

#=:-708 �
&t,t080nt
 ind the quotients.

a.

b.

c.

d.

&:7@ti:n
a. �

b. �.5

c. �.5

d. 2.25

( rom /nit 5, Lesson 13.)

13�
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�0>>:n �� �<@,7 ,n/ �<@iA,70nt

�:,7>
�raw a diagram to represent the value of an expression for a given value of its variable.

�xplain (in writing) that some pairs of expressions are equal for one value of their variable but
not for other values.

$ustify (orally, in writing, and through other representations) whether two expressions are
“equivalent”, i.e., equal to each other for every value of their variable.

�0,=nin2 ',=20t>
I can explain what it means for two expressions to be equivalent.

I can use a tape diagram to figure out when two expressions are equal.

I can use what I know about operations to decide whether two expressions are equivalent.

�0>>:n !,==,tiA0
In this lesson students are introduced to the idea of e)ui.alent e0pressions. Two expressions are
equivalent if they have the same value no matter what the value of the variable in them. Students
use diagrams where the variable is represented by a generic length to decide if expressions are
equivalent, and they show that expressions are not equivalent by giving values of the variable that
make them unequal. They identify simple equivalent expressions using familiar facts about
operations.

�7i2n80nt>

�//=0>>in2

6.��.�.�: Identify when two expressions are equivalent (i.e., when the two expressions name
the same number regardless of which value is substituted into them).  or example, the
expressions and are equivalent because they name the same number regardless
of which number stands for.

6.��.B.5: /nderstand 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� /se
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

�n>t=@.ti:n,7 %:@tin0>

�lgebra Talk

ML,3: �larify, �ritique, �orrect

ML,�: �iscussion Supports

•
•

•

•
•
•

•

•

•
•
•
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%0<@i=0/  ,t0=i,7>

�=,;3 ;,;0=

%0<@i=0/ #=0;,=,ti:n

!raph paper in addition to grids printed with the tasks may or may not be necessary. It is
recommended to have some on hand @ust in case.

&t@/0nt �0,=nin2 �:,7>

Let�s use diagrams to figure out which expressions are equivalent and which are @ust
sometimes equal.

��
 �720-=, ',76� &:7Ain2 �<@,ti:n> -D &00in2
&t=@.t@=0
�ar% �p� 
 %inutes
In this algebra talk, students recall how to solve equations by considering what number can be
substituted for the variable to make the equation true. ((ote: of course has another
solution if we allow solutions to be negative, but students haven�t studied negative numbers yet,
and don�t study operations with negative numbers until grade 7, so it is unlikely to come up.)

�//=0>>in2

6.��.B.5

�n>t=@.ti:n,7 %:@tin0>

�lgebra Talk

ML,�: �iscussion Supports

�,@n.3

�isplay one problem at a time. !ive students 3
 seconds of quiet think time for each problem and
ask them to give a signal when they have an answer and a strategy. %eep all problems displayed
throughout the talk.  ollow with a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� To support working memory, provide students with
sticky notes or mini whiteboards.
�upports�a##essi"ilit9�&or���e-or9���r'ani:ation

&t@/0nt ',>6 &t,t080nt

 ind a solution to each equation mentally.

•

•
•

1�
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&t@/0nt %0>;:n>0

5

2

7

1�

�.tiAitD &Dnt30>i>

�sk students to share their strategies for each problem. ,ecord and display their responses for all
to see. To involve more students in the conversation, consider asking:

“1ho can restate 666]s reasoning in a diaerent way�”

“�id anyone have the same strategy but would explain it diaerently�”

“�id anyone solve the problem in a diaerent way�”

“�oes anyone want to add on to 66666]s strategy�”

“�o you agree or disagree� 1hy�”

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�����
��is#ussion��upports�: �isplay sentence frames to support students when they
explain their strategy.  or example, � irst, I 66666 because . . .� or �I noticed 66666 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.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation�

��� U>in2 �i,2=,8> t: &3:B '3,t �C;=0>>i:n> ,=0
�<@iA,70nt
�� %inutes
Students use diagrams to show that expressions can be equivalent or expressions can be equal for
only one value of their variable. 1orking through these tape diagrams with small whole numbers,

•
•
•
•

•
•
•
•
•
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where students can count grids and use lengths to check their results, allows students to begin to
generaliPe about equal and equivalent expressions.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

Provide access to graph paper. �sk students to draw diagrams that show:

does not equal

1e can tell that and are equal because the length of the diagrams represent the value
of each expression, and the diagrams are the same length. 1e can tell that is not equal to
these because this value is represented by the length of its diagram, and it�s not the same length as
the others. and are examples of expressions that are not identical, but are equal.
�nother example students have seen of this phenomenon are fractions like and , which are not

identical but equal.

1hen we start talking about expressions that have letters in them, the language gets more
complicated, because expressions can be equal or not equal depending on the value the letter
represents.

�rrange students in groups of 2. �sk students to work independently on each question and then
check in with their partner, discussing and resolving any disagreements. �llow 15 minutes to work
and share responses with a partner, followed by a whole-class discussion.

•

•

1�2
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�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���nternali:e��xe#utive��un#tions� Begin with a small-group or whole-class
demonstration and think aloud of the first question to remind students how to draw tape
diagrams on grids. %eep the worked-out calculations on display for students to reference as
they work.
�upports�a##essi"ilit9�&or���e-or9���on#eptual�pro#essin'

&t@/0nt ',>6 &t,t080nt

"ere is a diagram of and when is �. (otice that the two diagrams are lined up on
their left sides.

In each of your drawings below, line up the diagrams on one side.

1. �raw a diagram of , and a separate diagram of , when is 3.

2. �raw a diagram of , and a separate diagram of , when is 2.

3. �raw a diagram of , and a separate diagram of , when is 1.

Unit 6 �0>>:n � 1�3
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�. �raw a diagram of , and a separate diagram of , when is 
.

5. 1hen are and equal� 1hen are they not equal� /se your diagrams to explain.

6. �raw a diagram of , and a separate diagram of .

7. 1hen are and equal� 1hen are they not equal� /se your diagrams to
explain.

&t@/0nt %0>;:n>0

1. �iagram shows a length of 5 for and � for .

2. �iagram shows a length of � for and 6 for .

3. �iagram shows a length of 3 for and 3 for .

�. �iagram shows a length of 2 for and 
 for .

5. They are equal when , not equal for other values. �xplanations vary. Sample response:
we can check the number of boxes or the lengths to see that the expressions have equal value
when .

6. �nswers vary. �iagrams should be the same length regardless of choice of .

7. They are always equal. �nswers vary. Sample response: The lengths will always be the same,
even though one shows the 3 first and one shows first.

�.tiAitD &Dnt30>i>

 or the first sets of diagrams, if we consider , we can see that this is true when is 1, but
not for the other values of that we tried.  or the second set of diagrams, if we consider

we can see that this equation is always going to be true no matter what the value of
is. 1e call and equivalent�expressions, because their values are equal no matter what

the value of is.

1��
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�epresentin'���onversin'���istenin'�����
��is#ussion��upports� �s students share their
explanations for “1hen are and equal� 1hen are they not equal�,” oaer a sentence
frame such as, “I know these expressions are equal (or not equal) when 666666 because `”
"ighlight diagrams that show the connection to the expressions. This will help students use
mathematical language as they connect the representations of equal and not equal values of
expressions.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness

��� �/0nti1Din2 �<@iA,70nt �C;=0>>i:n>
�� %inutes
In this activity, students apply what they know about the meaning of operations and their
properties to understand what is meant by “equivalent expressions.” The focus is more on building
that understanding than it is about doing all the types they eventually need to be able to do.

It is expected that students will reason using what they know about operations on numbers and
potentially use diagrams.  or example they learned earlier this year that something is

equivalent to that same thing . They can also reason that they know for example that
, so .

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,3: �larify, �ritique, �orrect

�,@n.3

�llow students 5 minutes of quiet work time, followed by a whole-class discussion.

&t@/0nt ',>6 &t,t080nt

"ere is a list of expressions.  ind any pairs of expressions that are equivalent. If you get
stuck, try reasoning with diagrams.

•

•
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&t@/0nt %0>;:n>0

and

and

and (these are also equivalent to and )

and

and

�=0 +:@ %0,/D 1:=  :=0�

Below are four questions about equivalent expressions.  or each one:

�ecide whether you think the expressions are equivalent.

Test your guess by choosing numbers for (and , if needed).

1. �re and equivalent expressions�

2. �re and equivalent expressions�

3. �re and equivalent expressions�

�. �re and equivalent expressions�

&t@/0nt %0>;:n>0

1. 2es

2. (o

3. 2es

�. (o

�.tiAitD &Dnt30>i>

Invite students to share their pairs and reasoning. Include students who used diagrams.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�n'a'e-ent���evelop��&&ort�an$��ersisten#e� Break the class into small discussion groups and then
invite a representative from each group to report back to the whole class. This will provide
students with additional opportunities to compare strategies and hear from others.
�upports�a##essi"ilit9�&or���an'ua'e���o#ial�e-otional�s+ills���ttention

•
•

•

•
•

•
•

1�6
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�onversin'�����
��lari&9���ritique���orre#t� /se this routine to give students an opportunity to
clarify a possible misunderstanding from the class. �isplay incorrect statement, “ and

are equivalent expressions because there are two �s and two �s.” �sk students to
clarify and critique this statement with a partner. �sk, �1hat error did this student make�
�ome up a counterexample to show that these expressions are not equivalent.” This will help
students make sense of and define equivalent expressions.
�esi'n��rin#iple�s����pti-i:e�output��&or�'enerali:ation����ultivate�#onversation

�0>>:n &Dnt30>i>
The purpose of the discussion is to ensure students understand what is meant by equivalent
expressions and how they are diaerent from expressions that are @ust equal for a given value of
their variable. �onsider giving them some equivalent expressions, and ask if they can explain why
they are equivalent without drawing diagrams. �xamples:

and

and

and

and

and

and

��
 �0.i>i:n> �-:@t �<@iA,70n.0
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.�

&t@/0nt ',>6 &t,t080nt

�ecide if the expressions in each pair are equivalent. �xplain how you know.

1. and

2. and

•
•
•
•
•
•

•
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&t@/0nt %0>;:n>0

1. �quivalent, because the diagrams representing these expressions would have the same length
for any value of .

2. (ot equivalent.  or example, if , and , so they do not have the same
value.

&t@/0nt �0>>:n &@88,=D
1e can use diagrams showing lengths of rectangles to see when expressions are equal.  or
example, the expressions and are equal when is 3, but are not equal for other
values of .

Sometimes two expressions are equal for only one particular value of their variable. )ther
times, they seem to be equal no matter what the value of the variable.

�xpressions that are always equal for the same value of their variable are called e)ui.alent
e0pressions. "owever, it would be impossible to test every possible value of the variable.
"ow can we know for sure that expressions are equivalent� 1e use the meaning of
operations and properties of operations to know that expressions are equivalent. "ere are
some examples:

is equivalent to because of the commutative property of addition.

is equivalent to because of the commutative property of multiplication.

is equivalent to because adding 5 copies of something is the
same as multiplying it by 5.

is equivalent to because dividing by a number is the same as multiplying by

its reciprocal.

In the coming lessons, we will see how another property, the distributive property, can show
that expressions are equivalent.

•
•
•

•

1��
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�7:>>,=D
equivalent expressions•

Unit 6 �0>>:n � 1��
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�0>>:n � #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
a. �raw a diagram of and a diagram of when is 1.

b. �raw a diagram of and of when is 2.

c. �raw a diagram of and of when is 3.

d. �raw a diagram of and of when is �.

e. 1hen are and equal� 1hen are they not equal� /se your diagrams to explain.

&:7@ti:n
1 through �

15
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5. 1hen both expressions are 6. 1hen is less than 3, is less than and when is
larger than 3, becomes larger than .

#=:-708 �
&t,t080nt

a. �o and have the same value when is 5�

b. �re and equivalent expressions� �xplain your reasoning.

&:7@ti:n
a. 2es, they both have the value of 2
.

b. (o. �quivalent expressions have the same value no matter what number is used in place of
the variable. ,easoning varies. Sample reasoning  or example, when is 1, has the value �
but has the value 16.

#=:-708 �
&t,t080nt

a. �heck that and have the same value when is 1, 2, and 3.

b. �o and have the same value for all values of � �xplain your reasoning.

c. �re and equivalent expressions�

Unit 6 �0>>:n � 151
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&:7@ti:n
a. 1hen , they both take the value 3, when they are both 6, and when they

both have the value �.

b. 2es, is the same as . Both can be written as .

c. 2es, for any value of , both and give 3 times the value of .

#=:-708 

&t,t080nt
�
� of is equal to 1

.

a. 1rite an equation that shows the
relationship of �
�, , and 1

.

b. /se your equation to find .

&:7@ti:n
a.

b.

( rom /nit 6, Lesson 7.)

#=:-708 �
&t,t080nt
 or each story problem, write an equation to represent the problem and then solve the
equation. Be sure to explain the meaning of any variables you use.

a. $ada]s dog was inches tall when it was a puppy. (ow her dog is inches taller

than that. "ow tall is $ada]s dog now�

b. Lin picked pounds of apples, which was 3 times the weight of the apples �ndre

picked. "ow many pounds of apples did �ndre pick�

&:7@ti:n
a. or equivalent, where represents the height of $ada]s dog now. $ada]s dog is 2


inches tall.

b. or equivalent, where represents the weight in pounds of the apples �ndre picked.

�ndre picked pounds of apples.

( rom /nit 6, Lesson 5.)

152
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#=:-708 6
&t,t080nt
 ind these products.

a.

b.

c.

d.

&:7@ti:n
a. 3.22

b. �.�72

c. 3.6�

d. 1�

( rom /nit 5, Lesson �.)

#=:-708 �
&t,t080nt
�alculate using a method of your choice. Show or explain your reasoning.

&:7@ti:n
56.7. Sample reasonings:

Multiply the dividend and divisor by 1
 and calculate .

Multiply the dividend and divisor by 1

 and calculate . ((ote that
the fraction can be simplified to as both the numerator and denominator are

divisible by 25, but simplifying the fraction does not save time because finding is
essentially equivalent to the problem of finding .

1rite equivalent expression using fractions ( ) and solve by finding , which

equals .

( rom /nit 5, Lesson 13.)

�
�

�
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�0>>:n �� '30 �i>t=i-@tiA0 #=:;0=tD� #,=t 


�:,7>
!enerate equivalent numerical expressions that are related by the distributive property, and
explain (orally or using other representations) the reasoning.

/se an area diagram to make sense of equivalent numerical expressions that are related by
the distributive property.

�0,=nin2 ',=20t>
I can use a diagram of a rectangle split into two smaller rectangles to write diaerent
expressions representing its area.

I can use the distributive property to help do computations in my head.

�0>>:n !,==,tiA0
This is the first of three lessons about the distributive property. In this lesson students recall the use
of rectangle diagrams to represent the distributive property, and work with equations involving the
distribute property with both addition and subtraction.

�7i2n80nt>

�@i7/in2 "n

3.M�.�.7.c: /se tiling to show in a concrete case that the area of a rectangle with
whole-number side lengths and is the sum of and . /se area models to
represent the distributive property in mathematical reasoning.

3.)�.B.5: �pply properties of operations as strategies to multiply and divide.Students need not
use formal terms for these properties. �xamples: If is known, then is
also known. (�ommutative property of multiplication.) can be found by ,
then , or by , then . (�ssociative property of multiplication.)
%nowing that and , one can find as

. (�istributive property.)

�@i7/in2 ':B,=/>

6.��.�.3: �pply the properties of operations to generate equivalent expressions.  or example,
apply the distributive property to the expression to produce the equivalent
expression � apply the distributive property to the expression to produce the
equivalent expression � apply properties of operations to to produce the
equivalent expression .

6.��.�.�: Identify when two expressions are equivalent (i.e., when the two expressions name
the same number regardless of which value is substituted into them).  or example, the
expressions and are equivalent because they name the same number regardless
of which number stands for.

•

•

•

•

•

•

•

•

15�



117

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

ML,�: �iscussion Supports

(umber Talk

&t@/0nt �0,=nin2 �:,7>

Let�s use the distributive property to make calculating easier.

��
 !@8-0= ',76� *,D> t:  @7ti;7D
�ar% �p� 
 %inutes
Students perform mental calculations by applying strategies involving the distributive property.

�@i7/in2 "n

3.)�.B.5

�@i7/in2 ':B,=/>

6.��.�.3

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

(umber Talk

�,@n.3

�isplay one problem at a time. !ive students 3
 seconds of quiet think time for each problem and
ask them to give a signal when they have an answer and a strategy. %eep all problems displayed
throughout the talk.  ollow with a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� To support working memory, provide students with
sticky notes or mini whiteboards.
�upports�a##essi"ilit9�&or���e-or9���r'ani:ation

&t@/0nt ',>6 &t,t080nt

 ind each product mentally.

•
•
•

•

•

•
•

Unit 6 �0>>:n � 155



118

&t@/0nt %0>;:n>0

51
, because

��
, because

�,��5, because

�.tiAitD &Dnt30>i>

)nce students have had a chance to share a few diaerent ways of reasoning about this product,
focus on explanations using the distributive property like or , then
writing out the two products from distributing. ,emind students of the distributive property, and let
them know they will spend the next few lessons working with it.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�����
��is#ussion��upports�: �isplay sentence frames to support students when they
explain their strategy.  or example, � irst, I 66666 because . . .� or �I noticed 66666 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.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation�

��� *,D> t: %0;=0>0nt �=0, :1 , %0.t,n270
�
 %inutes
The purpose of this activity is to remind students of rectangle diagrams they worked with in a
previous unit to represent multiplication. It is also to introduce the convention that for example the
expression equals 2
. If we want the sum to be carried out before the product, we would
need to use parentheses like .

�@i7/in2 "n

3.M�.�.7.c

�@i7/in2 ':B,=/>

6.��.�.3

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

•
•
•

•

•
•

•
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�,@n.3

�llow students 1
 minutes of quiet work time, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �ctivate or supply background knowledge about
finding area. Some students may benefit from a review of the rectangle diagrams they used in
a previous unit to represent multiplication.
�upports�a##essi"ilit9�&or���e-or9���on#eptual�pro#essin'

&t@/0nt ',>6 &t,t080nt

1. Select all the expressions that represent the area
of the large, outer rectangle in figure �. �xplain
your reasoning.

2. Select all the expressions that represent the area
of the shaded rectangle on the left side of figure B.
�xplain your reasoning.

&t@/0nt %0>;:n>0

1. , , and . �xplanations vary. Sample responses:
These are all equal to 3
.

is the sum of the areas of the two pieces, and the other two expressions are
@ust the area of the whole rectangle.

�
�
�
�
�
�

�
�
�
�
�
�
�

�
�
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2. , , and . �xplanations vary. Sample responses:
These are all equal to 2
.

is the area of the whole rectangle minus the unshaded part, and the other
two expressions are @ust the area of the shaded part.

�.tiAitD &Dnt30>i>

Students may conclude that represents the area of the rectangle. This is a good
opportunity to introduce a convention. 1hen we have multiplication and addition in the same
expression, it is the convention that the multiplication is done first. So equals , or
2
, so it doesn]t represent the area of the rectangle, which we know to be 3
 square units. If you
want the addition to be done first, you need to use parentheses. Therefore, does represent
the area of the large rectangle. ,emind students that “next to” implies multiplication.

By using the rectangle, we can tell that . This is another example of two
expressions that are equivalent because of the distributive property.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�����
��is#ussion��upports� �isplay sentence frames to support whole-class discussion.
 or example, ��xpression 666666 matches figure � because 66666.� or � igure 666 cannot be
represented by expression 66666 because 66666666.� Invite students to share their responses
with a partner, and prompt them to rehearse what they will say when they share with the
whole class. ,ehearsing provides students with additional opportunities to clarify their
thinking.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation�

��� �i>t=i-@tiA0 #=,.ti.0
�
 %inutes
This is for practice going back and forth with the distributive property using numbers, but also to
make the point that invoking the distributive property can help you do computations in your head.
Some expressions that would be didcult to brute force become simpler after using the distributive
property to write an equivalent expression.

(ote that there is more than one way to rewrite the last row.  or example, could also be
written as where is the diaerence of two terms. � ter- is a single number or
variable, or variables and numbers multiplied together. This is fine, since there is no reason to insist
that students use the greatest common factor at this time. Students should recogniPe that there is
more than one factor that would work, and that the resulting expressions are equivalent. In a
subsequent unit students will explicitly study the idea of a greatest common factor.

�
�
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�@i7/in2 ':B,=/>

6.��.�.3

�n>t=@.ti:n,7 %:@tin0>

ML,2: �ollect and �isplay

�,@n.3

!ive students the following setup: Suppose your business makes 15 items for �17 each and sells
them for �2
 each. "ow would you find your profit� )ne way is to write . But that]s
a lot of calculations� �n easier way to get the answer is to write , which is easier to figure
out in your head.

�llow students 1
 minutes of quiet work time, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���nternali:e��xe#utive��un#tions� �hunk this task into more manageable
parts.  or example, after students have completed the first two rows of the table, check-in with
either select groups of students or the whole class. Invite students to share the strategies they
have used so far as well as any questions they have before continuing.
�upports�a##essi"ilit9�&or���r'ani:ation���ttention

�nti.i;,t0/  i>.:n.0;ti:n>

Students might understand how to expand an expression with parentheses but struggle with how
to approach a sum. �ncourage students to think about the rectangle diagrams they have seen and
draw a diagram of a partitioned rectangle. �sk students what the sum represents and help them to
see that it can represent the sum of the areas of the two smaller rectangles. ,emind students that
the rectangles have the same width, and ask what that width might have been to produce the two
areas, what factor the two areas have in common. Then have them consider the other factors (the
lengths) that would produce those products for the areas.

&t@/0nt ',>6 &t,t080nt

�omplete the table. If you get stuck, skip an entry and come back to it, or consider drawing a
diagram of two rectangles that share a side.

•

•
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colu%n � colu%n � colu%n � colu%n 	 .alue

��


&t@/0nt %0>;:n>0

colu%n � colu%n � colu%n � colu%n 	 .alue

��


3�6

1�

1


6

21

�

(ote that there is more than one correct response for the last row.  or example, could also
be rewritten as or .

�=0 +:@ %0,/D 1:=  :=0�

1. /se the distributive property to write two expressions that equal 36
. (There are many
correct ways to do this.)

2. Is it possible to write an expression like that equals 36
 where is a fraction�
�ither write such an expression, or explain why it is impossible.

16
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3. Is it possible to write an expression like that equals 36
� �ither write such an
expression, or explain why it is impossible.

�. "ow many ways do you think there are to make 36
 using the distributive property�

&t@/0nt %0>;:n>0

1. �nswers vary. Possible expressions: ,

2. 2es.  or example, .

3. 2es.  or example, .

�. There are infinite such expressions if you allow fractions or decimals, and quite a large
number indeed even if you don�t.

�.tiAitD &Dnt30>i>

Invite students to share their strategies and reasoning. Include students who used diagrams of
partitioned rectangles. �sk if they noticed any interesting patterns, or if they want to share some
examples of their own of calculations that can be made simpler by using the distributive property to
write an equivalent expression.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�epresentin'���pea+in'���istenin'�����	��olle#t�an$��ispla9� �uring whole-class discussion, create
a visual display to record a list of the strategies students describe, such as diagrams of
partitioned rectangles. �mplify use of mathematical words and phrases that students use, such
as patterns, equivalent, sum, etc. that describe their process. �sk students which strategies
worked best for them, and ask them to same what they have in common. ,emind students
that they can borrow language and strategies from the display as needed.
�esi'n��rin#iple�s����upport�sense�-a+in'���axi-i:e�-eta�a7areness

�0>>:n &Dnt30>i>
�rrange students in groups of 2. )ne partner writes a product of the form or . The
other partner writes an equivalent expression using the distributive property, then each student
evaluates their expression. The partners compare which computation was simpler, took less time,
etc. Then have one partner write a sum and the other see if they can write an equivalent
expression. �valuate, compare, repeat as time allows. (It may be necessary to give students three
numbers to use for the first round, instead of asking them to think of 3 numbers to use.)

��
 �:8;70t0 t30 �<@,ti:n
�ool Do/n� 
 %inutes
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�@i7/in2 ':B,=/>

6.��.�.3

&t@/0nt ',>6 &t,t080nt

1rite a number or expression in each empty box to create true equations.

1.

2.

&t@/0nt %0>;:n>0

1. or or equivalent

2.

&t@/0nt �0>>:n &@88,=D
� ter% is a single number or variable, or variables and numbers multiplied together. Some
examples of terms are 1
, , , and .

1hen we need to do mental calculations, we often come up with ways to make the
calculation easier to do mentally.

Suppose we are grocery shopping and need to know how
much it will cost to buy 5 cans of beans at 7� cents a can. 1e
may calculate mentally in this way:

In general, when we multiply two terms (or factors), we can break up one of the factors into
parts, multiply each part by the other factor, and then add the products. The result will be the
same as the product of the two original factors. 1hen we break up one of the factors and
multiply the parts we are using the distributive property.

The distributive property also works with subtraction. "ere is
another way to find :

�7:>>,=D
term

•

•
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�0>>:n � #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Select all the expressions that represent the
area of the large, outer rectangle.

�.

B.

�.

�.

�.

 .

&:7@ti:n
4���, ���, � �5

#=:-708 �
&t,t080nt
�raw and label diagrams that show these two methods for calculating .

 irst find and then add
.

 irst find and then take
away 5
.

&:7@ti:n
a. � 1�-by-5
 rectangle partitioned into two rectangles with dimensions 1
 by 5
 and � by 5
.

b. � 2
-by-5
 rectangle partitioned into a 1 by 5
 and a 1� by 5
. Shading or arrows indicate that
the 1�-by-5
 rectangle is the one we want.

#=:-708 �
&t,t080nt
�omplete each calculation using the distributive property.

� �
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&:7@ti:n
a.

b.

c.

#=:-708 

&t,t080nt
� group of � friends go to the movies. � bag of popcorn costs �2.��. "ow much will it cost to
get one bag of popcorn for each friend� �xplain how you can calculate this amount mentally.

&:7@ti:n
�23.�2. ,easoning varies. Sample reasoning: If the bags of popcorn were �3 each, then this would
be �2� ( ). But . So one cent has to be subtracted for each of the � bags of
popcorn. That leaves �23.�2.

#=:-708 �
&t,t080nt

a. )n graph paper, draw diagrams of and when is 1, 2, and 3. 1hat do
you notice�

b. �o and have the same value for any value of � �xplain how you know.

&:7@ti:n
a. See diagram

16�



127

b. 2es, can be rewritten as , and this is true for any value of . This can also be
shown with a tape diagram.

( rom /nit 6, Lesson �.)

#=:-708 6
&t,t080nt
12
� of is equal to 7�.

a. 1rite an equation that shows the
relationship of 12
�, , and 7�.

b. /se your equation to find . Show your
reasoning.

&:7@ti:n
a.

b. ( )

( rom /nit 6, Lesson 7.)

#=:-708 �
&t,t080nt
%iran]s aunt is 17 years older than %iran.
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a. "ow old will %iran]s aunt be when %iran is:

15 years old� 3
 years old� years old�

b. "ow old will %iran be when his aunt is 6
 years old�

&:7@ti:n
a. 32 years old ( ), �7 years old ( ), years old.

b. �3 years old ( ).

( rom /nit 6, Lesson 6.)
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�0>>:n 
	� '30 �i>t=i-@tiA0 #=:;0=tD� #,=t �

�:,7>
!enerate algebraic expressions that represent the area of a rectangle with an unknown
length.

$ustify (orally and using other representations) that algebraic expressions that are related by
the distributive property are equivalent.

�0,=nin2 ',=20t>
I can use a diagram of a split rectangle to write diaerent expressions with variables
representing its area.

�0>>:n !,==,tiA0
The purpose of this lesson is to extend the work with the distributive property in the previous
lesson to situations where one of the quantities is represented by a variable, as in

. Students use the same rectangle diagrams as before to represent these
situations, reinforcing the idea that the work they do with expressions is simply an extension of the
work they previously did with numbers. They see that the distributive property can arise out of
writing areas of rectangles in two diaerent ways, which emphasiPes the idea of equivalent
expressions as being two diaerent ways of writing the same quantity.

�7i2n80nt>

�//=0>>in2

6.��.�.2: 1rite, read, and evaluate expressions in which letters stand for numbers.

6.��.�.3: �pply the properties of operations to generate equivalent expressions.  or example,
apply the distributive property to the expression to produce the equivalent
expression � apply the distributive property to the expression to produce the
equivalent expression � apply properties of operations to to produce the
equivalent expression .

6.��.�.�: Identify when two expressions are equivalent (i.e., when the two expressions name
the same number regardless of which value is substituted into them).  or example, the
expressions and are equivalent because they name the same number regardless
of which number stands for.

�n>t=@.ti:n,7 %:@tin0>

ML,6: Three ,eads

ML,�: �iscussion Supports

&t@/0nt �0,=nin2 �:,7>

Let�s use rectangles to understand the distributive property with variables.

•

•

•

•
•

•

•
•
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	�
 #:>>i-70 �=0,>
�ar% �p� 
 %inutes
Students consider the area of a rectangle to reason about equivalent expressions and review
symbolic notation for showing multiplication. This work supports the activities that follow, where
students will explore and apply the distributive property by considering expressions for the areas of
rectangles.

�//=0>>in2

6.��.�.2

�,@n.3

�llow students 2Z3 minutes of quiet work time, followed by a whole-class discussion.

�nti.i;,t0/  i>.:n.0;ti:n>

If students are struggling but they haven�t drawn a diagram of a rectangle, suggest that they do so.

&t@/0nt ',>6 &t,t080nt

1. � rectangle has a width of � units and a length of units. 1rite an expression for the
area of this rectangle.

2. 1hat is the area of the rectangle if is:

3 units� 2.2 units� unit�

3. �ould the area of this rectangle be 11 square units� 1hy or why not�

&t@/0nt %0>;:n>0

1. (or equivalent)

2. 12 square units, �.� square units, square units

3. 2es, the area could be 11 square units. would have to be units, since .

�.tiAitD &Dnt30>i>

Select students to share their response to each question. Points to highlight:

,ectangle areas can be found by multiplying length by width.

Both and are expressions for the area of this rectangle. These are equivalent
expressions.

Lengths don]t have to be whole numbers. (either do areas.


	�� #,=titi:n0/ %0.t,n270> *30n �0n2t3> ,=0

•

•
•

•
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Un6n:Bn
�� %inutes
In this activity, students use expressions with variables to represent lengths of sides and areas of
rectangles. These expressions are used to help students understand the distributive property and
its use in creating equivalent expressions.

�//=0>>in2

6.��.�.3

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,6: Three ,eads

�,@n.3

�rrange students in groups of 2Z3. �llow students 5 minutes to work with their groups, followed by
a quick whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���evelop��xpression�an$��o--uni#ation�Maintain a display of important
terms and vocabulary. �uring the launch take time to review the following terms from previous
lessons that students will need to access for this activity: variable, area, length, width,
expression.
�upports�a##essi"ilit9�&or���e-or9���an'ua'e

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�ea$in'��������(ree��ea$s� /se this routine to support reading comprehension. In the first
read, students read the situation with the goal of comprehending the text (e.g., the problem is
about two rectangles with some dimensions given). In the second read, ask students to analyPe
the text to understand the mathematical structure (e.g., the width of both rectangles is 5. The
length of one rectangle is � and the other rectangle]s length is ). In the third read, ask
students to brainstorm possible strategies to answer the follow-up questions. This routine
helps students in reading comprehension and negotiating information in the text with a
partner through mathematical language.
�esi'n��rin#iple�s����upport�sense�-a+in'

•
•

•
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&t@/0nt ',>6 &t,t080nt

1. "ere are two rectangles. The length and width of one rectangle are � and 5. The width
of the other rectangle is 5, but its length is unknown so we labeled it .

1rite an expression for the
sum of the areas of the two
rectangles.

2. The two rectangles can be composed into one larger rectangle as shown.

1hat are the width and
length of the new, large
rectangle�

3. 1rite an expression for the total area of the large rectangle as the product of its width
and its length.

&t@/0nt %0>;:n>0

1. or

2. The length is and width is 5 (or vice versa).

3. or

�.tiAitD &Dnt30>i>

Solicit students] responses to the first and third questions. �isplay two expressions for all to see.
�xpressions that are equivalent to these are fine� ensure everyone agrees that one is an acceptable
response to the first question and the other is an acceptable response to the third question.

�sk students to look at the two expressions and think of something they notice and wonder. "ere
are some things that students might notice.

The 5 appears twice in one expression and only once in the other.

These expressions must be equivalent to each other, because they each represent the area of
the same region.

•
•
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These look like an example of the distributive property, but with a letter.


	�� �=0,> :1 #,=titi:n0/ %0.t,n270>
�� %inutes
In this activity students are presented with several partitioned rectangles. They identify the length
and width for each rectangle, and then write expressions for the area in two diaerent ways: first as
the product of the length times the width, where one of these measurements will be expressed as a
sum, and then as the sum of the areas of the smaller rectangles that make up the large rectangle.
Students reason that these two expressions must be equal since they both represent the total area
of the partitioned rectangle. In this way they see several examples of the distributive property.
Students may choose to assign values to the variable in each rectangle to check that their
expressions for area are equal.

�//=0>>in2

6.��.�.3

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

%eep students in the same groups. �llow students 1
 minutes to work with their groups, followed
by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���nternali:e��xe#utive��un#tions� Begin with a small-group or whole-class
demonstration and think aloud of how to complete the first row of the table to remind
students how to write expressions for the length, width and total area. %eep the worked-out
calculations on display for students to reference as they work.
�upports�a##essi"ilit9�&or���e-or9���on#eptual�pro#essin'

•

•
•

•
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�istenin'���epresentin'�����
��is#ussion��upports� To develop students] meta-awareness for
writing equivalent expressions, demonstrate a think aloud about representing rectangle areas.
�s you talk, use mathematical language and highlight the connection between the written
expressions and the chosen partitioned rectangle. Say, “ or ,ectangle �, if the width is 3, how
can I write an expression for the length (e.g., )� If the length is represented as , then
what is one way I can write an expression for the total area (e.g., a product of )� 1hat
can be a second way (e.g., )�”
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness

&t@/0nt ',>6 &t,t080nt

 or each rectangle, write expressions for the length and width and two expressions for the
total area. ,ecord them in the table. �heck your expressions in each row with your group and
discuss any disagreements.

172
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rectangle /i�t! lengt!
area as a pro�uct of
/i�t! ti%es lengt!

area as a su% of t!e areas
of t!e s%aller rectangles

�




�

D

�

�

&t@/0nt %0>;:n>0

Some answers vary. 1idth and length can be interchanged. Sample responses:

rectangle /i�t! lengt!
area as a pro�uct of
/i�t! ti%es lengt!

area as a su% of t!e areas
of t!e s%aller rectangles

� 3


 or

� 3 or or or

D 6
or

as we saw above
or

or

� or 1� or

� 5
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�=0 +:@ %0,/D 1:=  :=0�

"ere is an area diagram of a rectangle.

1.  ind the lengths , , , and , and the area . �ll values are whole numbers.

2. �an you find another set of lengths that will work� "ow many possibilities are there�

&t@/0nt %0>;:n>0

There are four solutions to this problem. The value of is always 6.

, , , ,

, , , ,

, , , ,

, , , ,

�.tiAitD &Dnt30>i>

The purpose of the discussion is to help students understand the distributive property and how it
can be used to generate equivalent expressions.

,emind students about the term “coedcient” and the convention of writing the coedcient before
the variable. �sk students why we consider one expression for area “a sum” and the other “a
product” even though both expressions contain sums and products. ( or example, we take
to be a sum because we are adding two terms and �, even though is actually a product of 6
and . Likewise, we take to be a product because we note that 2 is multiplied by the
quantity , which contains a sum and a product.)

1hen appropriate, encourage students to use the word ter- to refer to things like , , and .

 inally, we want to make the point another way that each pair of expressions they wrote are
equivalent to each other.  or example, we can see that and are equivalent
because they both represent the area of figure !. "owever, we want to reinforce what equivalent
means here. �sk each pair of students to choose any number, and evaluate both and

using the value they chose for . (o matter what value they choose, the expressions will
yield the same value.  or example, if they choose 2 as the value for , is 7
, and

is also 7
.

�0>>:n &Dnt30>i>
�sk students to compare the expressions they saw today with the expressions they saw in the last
lesson. "ow are they alike� "ow are they diaerent� Students should see that their work with

•
•
•
•
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expressions containing variables is an extension of the work they did in the last lesson with
numbers.

Invite students to share any disagreements that arose within their group and how they were
resolved.


	�
 *3i.3 �C;=0>>i:n> %0;=0>0nt �=0,�
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.3

6.��.�.�

&t@/0nt ',>6 &t,t080nt

Select all the expressions that represent the large rectangle�s total area.

&t@/0nt %0>;:n>0

&t@/0nt �0>>:n &@88,=D
"ere is a rectangle composed of two
smaller rectangles � and B.

Based on the drawing, we can make several observations about the area of the rectangle:

)ne side length of the large rectangle is 3 and the other is , so its area is .

Since the large rectangle can be decomposed into two smaller rectangles, � and B, with
no overlap, the area of the large rectangle is also the sum of the areas of rectangles �
and B: or .

•
•

•
•
•
•
•

•
•
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Since both expressions represent the area of the large rectangle, they are equivalent to
each other. is equivalent to .

1e can see that multiplying 3 by the sum is equivalent to multiplying 3 by 2 and then 3
by and adding the two products. This relationship is an example of the $istri"utive�propert9.

•
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�0>>:n 
	 #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
"ere is a rectangle.

a. �xplain why the area of the large rectangle is .

b. �xplain why the area of the large rectangle is .

&:7@ti:n
a. The large rectangle is made up of three smaller rectangles whose areas are , , and .

b. The large rectangle has height and length , so its area is .

#=:-708 �
&t,t080nt
Is the area of the shaded rectangle or �

�xplain how you know.

&:7@ti:n
. The width of the shaded rectangle is 6. The length is what is left over if 2 is removed from

, so . So the area of the rectangle is .

#=:-708 �
&t,t080nt
�hoose the expressions that do not represent the total area of the rectangle. Select all that
apply.

Unit 6 �0>>:n 
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�.

B.

�.

�.

�.

&:7@ti:n
4�B�, ���5

#=:-708 

&t,t080nt
�valuate each expression mentally.

a.

b.

c.

&:7@ti:n
a. 7
, Sample reasoning: )

b. 2,2

, Sample reasoning:

c. , Sample reasoning:

( rom /nit 6, Lesson �.)

#=:-708 �
&t,t080nt
Select all the expressions that are equivalent to .

17�
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�.

B.

�.

�.

�.

&:7@ti:n
4���, ���, ���5
( rom /nit 6, Lesson �.)

#=:-708 6
&t,t080nt
Solve each equation. Show your reasoning.

&:7@ti:n
a. (or equivalent)

b.

c. (or equivalent)

d. (or equivalent)

e. (or equivalent)

( rom /nit 6, Lesson �.)

#=:-708 �
&t,t080nt
�ndre ran laps of a track in � minutes at a constant speed. It took �ndre minutes to run

each lap. Select all the equations that represent this situation.

Unit 6 �0>>:n 
	 17�
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�.

B.

�.

�.

�.

 .

&:7@ti:n
4���, ���5
( rom /nit 6, Lesson 2.)

1�
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�0>>:n 

� '30 �i>t=i-@tiA0 #=:;0=tD� #,=t �

�:,7>
�raw a diagram to @ustify that two expressions that are related by the distributive property are
equivalent.

�xplain (orally) how to use the distributive property to identify or generate equivalent
algebraic expressions.

/se the distributive property to write equivalent algebraic expressions, including where the
common factor is a variable.

�0,=nin2 ',=20t>
I can use the distributive property to write equivalent expressions with variables.

�0>>:n !,==,tiA0
This is an optional lesson to practice identifying and writing equivalent expressions using the
distributive property. If your students don]t need additional practice at this point, this lesson can be
skipped (or saved for a review days later) without missing any new material.

�7i2n80nt>

�//=0>>in2

6.��.�.2: 1rite, read, and evaluate expressions in which letters stand for numbers.

6.��.�.3: �pply the properties of operations to generate equivalent expressions.  or example,
apply the distributive property to the expression to produce the equivalent
expression � apply the distributive property to the expression to produce the
equivalent expression � apply properties of operations to to produce the
equivalent expression .

6.��.�.�: Identify when two expressions are equivalent (i.e., when the two expressions name
the same number regardless of which value is substituted into them).  or example, the
expressions and are equivalent because they name the same number regardless
of which number stands for.

�n>t=@.ti:n,7 %:@tin0>

ML,7: �ompare and �onnect

ML,�: �iscussion Supports

&t@/0nt �0,=nin2 �:,7>

Let�s practice writing equivalent expressions by using the distributive property.

•

•

•

•

•
•

•

•
•
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�
 '30 &3,/0/ %02i:n
�ar% �p� 
 %inutes
Students recect on equivalent expressions that represent the area of a shaded rectangle which is
part of a larger rectangle of unknown width.

�//=0>>in2

6.��.�.2

6.��.�.3

�,@n.3

�llow students 2 minutes of quiet work time, followed by a whole-class discussion.

&t@/0nt ',>6 &t,t080nt

� rectangle with dimensions 6 cm and cm is partitioned into two smaller rectangles.

�xplain why each of these expressions

represents the area, in cm2, of the shaded
region.

&t@/0nt %0>;:n>0

�nswers vary. Sample responses:

: The area, in cm2, of the entire rectangle is . The area of the unshaded rectangle is

or 2� cm2. Subtracting the two, , gives the area of the shaded rectangle.

: The length of the shaded rectangle is . Its width is 6 cm, so its area, in cm2, is
.

�.tiAitD &Dnt30>i>

�sk students to share their reasoning. should be straighforward: the area of the entire
rectangle is , and the area of the unshaded portion is or 2�, so the area of the shaded
portion is .

Students may have more trouble with . The key is to understand that the longer side of the
shaded portion can be represented by .

•
•

•
•

•

•

1�2
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��  ,t.3in2 t: #=,.ti.0 �i>t=i-@tiA0 #=:;0=tD
�ptional� �
 %inutes
Students practice finding expressions that are equivalent because of the distributive property.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,7: �ompare and �onnect

�,@n.3

�llow students 1
 minutes of quiet work time, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �ctivate or supply background knowledge. ,emind
students that they can use rectangle diagrams to help them match expressions.
�upports�a##essi"ilit9�&or���o#ial�e-otional�s+ills���on#eptual�pro#essin'

&t@/0nt ',>6 &t,t080nt

Match each expression in column 1 to an equivalent expression in column 2. If you get stuck,
consider drawing a diagram.

•

•

Unit 6 �0>>:n 
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�olumn 1

1.

2.

3.

�.

5.

6.

7.

�olumn 2

&t@/0nt %0>;:n>0

1. and

2. and

3. and

�. and

5. and

6. and

7. and

�.tiAitD &Dnt30>i>

Invite students to share whether any of the matches were didcult to find and how they worked
through the challenge.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'��������o-pare�an$��onne#t� �sk students to consider what is the same and what is
diaerent between the representations of expressions in each column. "ighlight and
demonstrate mathematical language used (e.g., distributive property, distribute, product, sum,
diaerence, coedcient) to make connections among the matched expressions. These exchanges
strengthen students� mathematical language use and reasoning about equivalent expressions
in general and the distributive property specifically.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness



�� *=itin2 �<@iA,70nt �C;=0>>i:n> U>in2 t30

•
•
•
•
•
•
•
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�i>t=i-@tiA0 #=:;0=tD
�ptional� �
 %inutes
Students practice working back and forth writing equivalent expressions with the distributive
property.

�//=0>>in2

6.��.�.3

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

�llow students 1
 minutes of quiet work time, followed by a whole-class discussion.

&t@/0nt ',>6 &t,t080nt

The distributive property can be used to write equivalent expressions. In each row, use the
distributive property to write an equivalent expression. If you get stuck, consider drawing a
diagram.

pro�uct su% or �i3erence

•

•

Unit 6 �0>>:n 
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&t@/0nt %0>;:n>0

pro�uct su% or �i3erence

(ote that in cases where factoring happens, expressions equivalent to these are also acceptable.
 or example, for , equivalent expressions are and in addition to

.

�=0 +:@ %0,/D 1:=  :=0�

This rectangle has been cut up into squares of varying siPes. Both small squares have side
length 1 unit. The square in the middle has side length units.

1. Suppose that is 3.  ind the area of each square in the diagram. Then find the area of
the large rectangle.

1�6
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2.  ind the side lengths of the large rectangle assuming that is 3.  ind the area of the
large rectangle by multiplying the length times the width. �heck that this is the same
area you found before.

3. (ow suppose that we do not know the value of . 1rite an expression for the side
lengths of the large rectangle that involves .

&t@/0nt %0>;:n>0

1. �nswers are given in a sequence in which they can be derived:
Small squares: 1 square unit each
�enter square: � square units
Top center: 16 square units
Top right: 25 square units
Bottom right: 36 square units
Bottom center: 16 square units
Bottom left: 25 square units
Top left: 36 square units
The area of the large rectangle is the sum of the these numbers: 165 square units.

2. 11 units by 15 units. .

3. �nswers vary, depending on how much they rewrite their expressions or on whether they
combine like terms. Sample response: the length is , or units, and the
width is , or units.

�.tiAitD &Dnt30>i>

Invite students to explain how they knew, when working backwards, what to put in front of the
parentheses and what remained inside.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�istenin'���epresentin'�����
��is#ussion��upports� To develop students] meta-awareness,
think-aloud as you write an equivalent expression using the distributive property. �s you talk,
demonstrate mathematical language about the relationship between expression on the same
row of the table.  or the second row, ask, “1hat number do I need that is a factor of both
and 2
 (e.g., it]s �)�. Because equals � times and since 2
 equals � times 5, we can write

as a product .”
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness

�0>>:n &Dnt30>i>
2ou might want to have students work on a creative visual display for the classroom that shows
their understanding of the distributive property in both directions.

Unit 6 �0>>:n 
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�
 *=itin2 �<@iA,70nt �C;=0>>i:n>
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.3

6.��.�.�

&t@/0nt ',>6 &t,t080nt

1. /se the distributive property to write an expression that is equivalent to .

2. �raw a diagram that shows the two expressions are equivalent.

&t@/0nt %0>;:n>0

1. �nswers vary. Sample response:

2. �nswers vary. Sample response:

&t@/0nt �0>>:n &@88,=D
The distributive property can be used to write a sum as a product, or write a product as a
sum. 2ou can always draw a partitioned rectangle to help reason about it, but with enough
practice, you should be able to apply the distributive property without making a drawing.

"ere are some examples of
expressions that are
equivalent due to the
distributive property.

•
•

1��
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�0>>:n 

 #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
 or each expression, use the distributive property to write an equivalent expression.

a.

b.

c.

d.

&:7@ti:n
a.

b.

c.

d.

�xpressions that are equivalent to these are also acceptable, for example, for the first one.

#=:-708 �
&t,t080nt
Priya rewrites the expression as . "an rewrites as . �re
Priya�s and "an�s expressions each equivalent to � �xplain your reasoning.

&:7@ti:n
2es, the distributive property shows that each expression is equivalent to .

#=:-708 �
&t,t080nt
Select all the expressions that are equivalent to .

Unit 6 �0>>:n 
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�.

B.

�.

�.

�.

&:7@ti:n
4���, ���5

#=:-708 

&t,t080nt
The area of a rectangle is . List at least 3 possibilities for the length and width of the
rectangle.

&:7@ti:n
�nswers vary. Sample responses:

lengt! /i�t!

3

6

2

1


#=:-708 �
&t,t080nt
Select all the expressions that are equivalent to .

1�
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�.

B.

�.

�.

�.

&:7@ti:n
4�B�, ���5
( rom /nit 6, Lesson �.)

#=:-708 6
&t,t080nt

a. 1hat is the perimeter of a square with side length:

3 cm� 7 cm� cm�

b. If the perimeter of a square is 36
 cm, what is its side length�

c. 1hat is the area of a square with side length:

3 cm� 7 cm� cm�

d. If the area of a square is 121 cm2, what is its side length�

&:7@ti:n
a. 12 cm ( ), 2� cm( ), cm

b. �
 cm ( )

c. � cm2 ( ), �� cm2( ), cm2

d. 11 cm ( )

( rom /nit 6, Lesson 6.)

#=:-708 �
&t,t080nt
Solve each equation.

Unit 6 �0>>:n 
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&:7@ti:n
a.

b.

c.

d.

e.

( rom /nit 6, Lesson 5.)

1�2
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&0.ti:n� �C;=0>>i:n> Bit3 �C;:n0nt>

�0>>:n 
��  0,nin2 :1 �C;:n0nt>

�:,7>
�escribe (orally and in writing) a pattern that could be expressed using repeated
multiplication.

!enerate and evaluate numerical expressions involving whole-number exponents.

Interpret expressions with exponents larger than 3, and comprehend the phrase “to the
power” or “to the” (in spoken language).

�0,=nin2 ',=20t>
I can evaluate expressions with exponents and write expressions with exponents that are
equal to a given number.

I understand the meaning of an expression with an exponent like .

�0>>:n !,==,tiA0
In their prior work with area and volume, students encountered expressions in which a number was
squared or cubed. This lesson extends that work by considering exponent notation for any positive
whole number exponent. In the warm-up, students first consider a dot pattern where the number
of dots is repeatedly multiplied by 3 in each successive level. They next consider a situation
involving money that repeatedly doubles, and engage in MP� by connecting the repeated
calculations to expressions involving exponents. Students then make use of the new shorthand
notation to write expressions with exponents that evaluate to a given number.

�7i2n80nt>

�//=0>>in2

6.��.�.1: 1rite and evaluate numerical expressions involving whole-number exponents.

�@i7/in2 ':B,=/>

6.��.�.1: 1rite and evaluate numerical expressions involving whole-number exponents.

�n>t=@.ti:n,7 %:@tin0>

ML,1: Stronger and �learer �ach Time

ML,�: �iscussion Supports

(otice and 1onder

&t@/0nt �0,=nin2 �:,7>

Let]s see how exponents show repeated multiplication.

•

•
•

•

•

•

•

•
•
•
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��
 !:ti.0 ,n/ *:n/0=� �:t> ,n/ �in0>
�ar% �p� 
 %inutes
The purpose of this warm-up is to give students an opportunity to look for multiplication patterns in
an image. 1hile there are many things students may notice and wonder, the focus of the
whole-group discussion should be the fact that each dot branches out to three more dots of a
diaerent color. These connections mean we have repeatedly growing groups of 3, so we can
multiply by 3 to find the number of dots and lines at various stages. In the image, there are many
other patterns students may see with the dots, lines and dot colors. ,ecord or otherwise validate
their observations, but don]t dwell too long here.

�@i7/in2 ':B,=/>

6.��.�.1

�n>t=@.ti:n,7 %:@tin0>

(otice and 1onder

�,@n.3

�rrange students in groups of 2. Tell students that they will look at a picture, and their @ob is to think
of at least one thing they notice and at least one thing they wonder about the picture. �isplay the
problem for all to see and give 1 minute of quiet think time. �sk students to give a signal when they
have noticed or wondered about something. Tell them to share the things they noticed and
wondered with a partner.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� !uide information processing and visualiPation. To
support working memory, show the image for a longer period of time. Students may also
benefit from being explicitly told not to count the dots, but instead to look for helpful structure
within the image.
�upports�a##essi"ilit9�&or���e-or9���r'ani:ation

�nti.i;,t0/  i>.:n.0;ti:n>

Some students may try to count the dots in the two outer levels. To encourage students to use the
patterns in the image, ask them if there is an easier way they could use their count from the level
before to determine the next one.

&t@/0nt ',>6 &t,t080nt

1hat do you notice� 1hat do you wonder�

•

•

1��



157

&t@/0nt %0>;:n>0

�nswers vary. Possible responses:

Things students may notice:

It looks like a hexagon.

There are diaerent colored dots.

The black dot is the center.

�ach dot has three lines oa of it.

There is a vertical line of symmetry (and two other lines of symmetry).

�ach dot branches outward to three more dots of a diaerent color.

1e can multiply the number of dots in one layer by 3 to find the number of dots in the next.

Things students may wonder:

"ow many dots are in the outer layer�

"ow many dots would there be in the next layer if we drew it�

•
•
•
•
•
•
•

•
•
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1hat would happen if there were only two dots connected to each one�

�.tiAitD &Dnt30>i>

�fter giving students a chance to share what they noticed and wondered with a partner, ask a few
students to share with the whole group. ,ecord and display their responses for all to see. �fter each
response, ask the class if they agree or disagree.


��� '30 �0ni0F> "G0=
�� %inutes �t!ere is a �igital .ersion of t!is acti.ity�
The purpose of this task is to show a simple context where exponent notation is naturally useful.
The task lends itself to connecting repeated calculations with an expression involving exponents
(MP�). This motivates creating a shorthand notation that can be used to answer the questions.

�//=0>>in2

6.��.�.1

�n>t=@.ti:n,7 %:@tin0>

ML,1: Stronger and �learer �ach Time

�,@n.3

2ou find a brass bottle that looks really old. 1hen you rub some dirt oa the bottle, a genie appears�
The genie oaers you a reward. 2ou must choose one:

Take �5
,


� or

Take a magical �1 coin. The coin will turn into two coins on the first day. The two coins will turn
into four coins on the second day. The four coins will double to � coins on the third day. The
genie explains the doubling will continue for 2� days.

�sk students to close their books or devices. �isplay the scenario above for all to see, or explain it
verbally. �sk students, “1hat do you notice� 1hat do you wonder�” It is natural to wonder which is
the better option. Poll the class and record the results. If possible, show the first few screens from
the applet at ggbm.at�hv$b�b@g to help students see how the coins double each day, keeping the
“�ount” hidden. /se the Play and Pause buttons in the lower left corner of the screen. If it cannot be
pro@ected for all to see, ask students to describe what the first four days of the second oaer would
look like. �raw their descriptions for all to see.

�istribute scientific calculators to students or be ready to display desmos.com�scientific.  ollow
with 5 minutes of quiet work time for students to complete the first two questions and then pause
for discussion. �raw students� attention to the third question. �sk them, “"ow would you use the
calculator to figure this out�” �fter a minute of quiet think time, solicit responses. Tell students how
to calculate with exponents on the calculator and make the point that exponent notation is much
more convenient for calculation and communication than writing out all the repeated factors. !ive
students 5 minutes to complete the last two questions, followed by whole-class discussion.

•

•

•

•
•
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�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� Provide appropriate reading accommodations and
supports to ensure students access to written directions, word problems and other text-based
content. �isplay an image or video of a genie to activate prior knowledge of the context of the
doubling problem.
�upports�a##essi"ilit9�&or���an'ua'e���on#eptual�pro#essin'

�nti.i;,t0/  i>.:n.0;ti:n>

Students might evaluate as . If this happens, have them make a table showing the number
of coins accumulated each day. It will soon be apparent that many more than 1
 coins will be
accumulated after 5 days.

&t@/0nt ',>6 &t,t080nt

2ou find a brass bottle that looks really old. 1hen you rub some dirt oa of the bottle, a genie
appears� The genie oaers you a reward. 2ou must choose one:

�5
,


 or a magical �1 coin.

The coin will turn into two coins on the first day. The two coins will turn into four coins on the
second day. The four coins will double to � coins on the third day. The genie explains the
doubling will continue for 2� days.

1. The number of coins on the third day will be . 1rite an equivalent expression
using exponents.

2. 1hat do and represent in this situation� �valuate and without a calculator.
Pause for discussion.

3. "ow many days would it take for the number of magical coins to exceed �5
,


�

�. 1ill the value of the magical coins exceed a million dollars within the 2� days� �xplain or
show your reasoning.

&t@/0nt %0>;:n>0

1.

2. The number of coins on the 5th day, the number of coins on the 6th day. ,

3. 16 days

�. �nswers vary. Sample response: )n the 16th day, there are 65,536 coins. The next day there
will be over 13
,


, the next over 26
,


, the next over half a million, so the next over a
million. It will only take � more days to get to a million.

Unit 6 �0>>:n 
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�=0 +:@ %0,/D 1:=  :=0�

� scientist is growing a colony of bacteria in a petri dish. She knows that the bacteria are
growing and that the number of bacteria doubles every hour.

1hen she leaves the lab at 5 p.m., there are 1

 bacteria in the dish. 1hen she comes back
the next morning at � a.m., the dish is completely full of bacteria. �t what time was the dish
half full�

&t@/0nt %0>;:n>0

� a.m., because a half-full dish will take one hour to become a full dish.

�.tiAitD &Dnt30>i>

The goal of the discussion is for students to connect the idea of multiplying factors of 2 to get the
expression . This notation is convenient for communicating and computing when repeated
multiplication is involved. "ere are some questions for discussion:

“"ow did you know what represents� "ow did you evaluate it�”

“"ow many times greater is than � �ould you answer this without evaluating both
expressions�”

“1hy does writing expressions with exponents make them easier to work with and
understand�”

“"ow did you organiPe your work to answer questions 3 and ��”

“/se your calculator to find how much money you would get at the end of 2� days. �oes it
surprise you�”

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�an$��istenin'��������tron'er�an$��learer��a#(��i-e� /se this routine to provide students
with a structured opportunity to refine their explanations about whether or not the value of
the magical coins will exceed a million dollars within the 2� days. !ive students time to meet
with 2Z3 partners, to share and get feedback on the first draft of their response. Provide
students with prompts they can use to give each other feedback (e.g., “�an you explain how . .
.”, “2ou should expand on . . .” etc.). This will give students an opportunity to strengthen their
ideas and clarify their language.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation�


���  ,60 �

�� %inutes

•
•

•

•
•
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In this activity, students apply the meaning of exponents to practice writing and evaluating
exponential expressions. Students gain experience experimenting with equivalent numerical
expressions and engage in looking for structure (MP7) when they replace a portion of an expression
with something equivalent to it.

�//=0>>in2

6.��.�.1

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

�n exponent is used to indicate multiplying a number by itself.  or example, means ,
so equals 16.

There are diaerent ways to say . 2ou can say “two raised to the power of four” or “two to the
fourth power” or @ust “two to the fourth.”

!ive students 5 minutes of quiet work time, followed by whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �ctivate or supply background knowledge about
computing expressions with exponents. �llow students to use calculators to ensure inclusive
participation in the activity.
�upports�a##essi"ilit9�&or���e-or9���on#eptual�pro#essin'

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'���istenin'�����
��is#ussion��upports� Before students work on the task, use choral
repetition to help students develop the language used to state expressions with exponents.  or
example, display the expression and the phrase “two to the third power times two” for
all to see. ,ead the statement once, and invite students to repeat as you point to each part of
the expression. This routine will develop students] meta-awareness of the language of
exponents.
�esi'n��rin#iple�s����pti-i:e�output��&or�*usti<#ation����axi-i:e�-eta�a7areness

�nti.i;,t0/  i>.:n.0;ti:n>

In expressions with multiplication and exponents, students might parse the expression incorrectly,
or apply the order of operations incorrectly.  or example, they might interpret as instead

•

•
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of 2 multiplied by itself � times. Students might also multiply the base and exponent,
instead of .

To help students overcome these misconceptions, ask students to rewrite the expressions without
exponents.  or example, . )nce students have demonstrated conceptual
understanding of exponents and why exponents come before multiplication in the order of
operations, students will be able to evaluate without rewriting expressions.

&t@/0nt ',>6 &t,t080nt

1. "ere are some expressions. �ll but one of them equals 16.  ind the one that is not equal
to 16 and explain how you know.

2. 1rite three expressions containing exponents so that each expression equals �1.

&t@/0nt %0>;:n>0

1. is not equal to 16. �xplanations vary. Sample responses: equals 16 because 2 is a

factor � times. is 16 because it is . is 16 because it is . is not 16 because it is

, not .

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

�.tiAitD &Dnt30>i>

The purpose of the discussion is to help students consider that, @ust as they did with addition,
subtraction, multiplication, and division, they can express numbers in multiple ways using
exponents. �fter reviewing the first question and addressing any misconceptions, ask students to
share some of their expressions for the second question. Look for expressions that go beyond the
more obvious choices and that involve other operations. If no students found more creative
expressions, challenge them to come up with one more expression that involves an exponent and
another operation. �sk students to share with the class what they came up with and have other
students confirm that they evaluate to �1.

2ou might also ask students to write expressions that do not equal �1, but look like the error in
question 1.

�0>>:n &Dnt30>i>
�sk students to think back to the dot pattern they saw at the beginning of the lesson and address
some of the things they may have wondered:

“�an we write an expression for the number of dots in the outer layer�” (3 with an exponent
that is the number of the layer)

•

2
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“Based on that expression, how many dots were in the layer before� In the next layer� In the
one after that� 1hat part of the expression would change as we move from layer to layer� In
what way would it change�” (The exponent changes, it increases by one for each higher layer
and decreases by one for each lower layer)

“1hat would happen if there were only 2 dots connected to each one� � dots� 1hat part of the
expression would change�” (The number that is being repeatedly multiplied would change.)

“"ow can we use what we know about one layer to find out how many dots there are in
another layer�” (Multiply or divide by 3 the same number of times as the layers moved. (otice
incidentally that but without using exponential notation.)


��
  :=0 ��>
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.1

&t@/0nt ',>6 &t,t080nt

equals 2�3. �xplain how to use that fact to quickly evaluate .

&t@/0nt %0>;:n>0

&t@/0nt �0>>:n &@88,=D
1hen we write an expression like , we call the exponent.

If is a positive whole number, it tells how many factors of 2 we should multiply to find the
value of the expression.  or example, , and .

There are diaerent ways to say . 1e can say “two raised to the power of five” or “two to the
fifth power” or @ust “two to the fifth.”

•

•

•

•
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�0>>:n 
� #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Select all the expressions that are equivalent to 6�.

�.

B.

�.

�.

�.

 .

&:7@ti:n
4���, ���, ���5

#=:-708 �
&t,t080nt
Select all the expressions that equal .

�. 7

B.

�. 12

�. �1

�. 6�

 .

&:7@ti:n
4���, � �5

#=:-708 �
&t,t080nt

is equal to 1,
2�. �valuate each expression.

2
2
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a.

b.

c.

&:7@ti:n
a.

b.

c.

#=:-708 

&t,t080nt

. /sing exponents, write three more expressions whose value is 216.

&:7@ti:n
�nswers vary. Sample responses: , ,

#=:-708 �
&t,t080nt
 ind two diaerent ways to rewrite using the distributive property.

&:7@ti:n
�nswers vary. Sample responses: , , .

( rom /nit 6, Lesson 11.)

#=:-708 6
&t,t080nt
Solve each equation.
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&:7@ti:n
a.

b.

c.

d.

( rom /nit 6, Lesson 5.)

#=:-708 �
&t,t080nt
1hich expressions represent the total area of the
large rectangle� Select all that apply.

�.

B.

�.

�.

�.

&:7@ti:n
4���, ���, ���5
( rom /nit 6, Lesson 1
.)

2
�
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#=:-708 �
&t,t080nt
Is each statement true or false� �xplain your reasoning.

a.

b. 16� of 25
 is equal to 25
� of 16

&:7@ti:n
a.  alse. Sample reasoning: The left side equals and the right side equals . The

left side is less than �5 and the right side is greater than �5.

b. True. Sample reasoning: 16� of 25
 equals . 25
� of 16 is . �ach of these is

equal to

( rom /nit 3, Lesson 16.)
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�0>>:n 
�� �C;=0>>i:n> Bit3 �C;:n0nt>

�:,7>
�ritique (orally and in writing) arguments that claim two diaerent numerical expressions are
equal.

$ustify (orally and in writing) whether numerical expressions involving whole-number
exponents are equal.

�0,=nin2 ',=20t>
I can decide if expressions with exponents are equal by evaluating the expressions or by
understanding what exponents mean.

�0>>:n !,==,tiA0
In this lesson, students analyPe the structure of expressions (MP7) to apply their understanding of
exponents. 1hile they practice using the notation of expressions with exponents, students recall
and apply their prior understanding of operations and connect those understandings to the
meaning of exponents. They write, interpret, and evaluate expressions with exponent notation
where the exponents are whole numbers and the bases may be whole numbers, fractions, or
decimals. Students also apply their new understanding from earlier in the unit about determining
whether equations are true or false.

�7i2n80nt>

�//=0>>in2

6.��.�.1: 1rite and evaluate numerical expressions involving whole-number exponents.

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

1hich )ne �oesn]t Belong�

&t@/0nt �0,=nin2 �:,7>

Let�s use the meaning of exponents to decide if equations are true.


��
 *3i.3 "n0 �:0>nFt �07:n2� 'B:>
�ar% �p� 
 %inutes
This warm-up prompts students to compare 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 characteristics of the expressions in comparison to one another.

�//=0>>in2

6.��.�.1

•

•

•

•

•
•

•

2
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�n>t=@.ti:n,7 %:@tin0>

1hich )ne �oesn]t Belong�

�,@n.3

�rrange students in groups of 2Z�. �isplay the questions for all to see. �sk students to indicate
when they have noticed one expression that doesn]t belong and can explain why. !ive students 1
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 question doesn]t belong
and together find at least one reason each question doesn�t belong.

&t@/0nt ',>6 &t,t080nt

1hich one doesn]t belong�

&t@/0nt %0>;:n>0

�nswers vary. Sample responses:

doesn]t belong because it is the only expression that shows � repeated factors being
multiplied.

16 doesn]t belong because it is the only one that is @ust a number.

doesn]t belong because it is the only expression that uses exponents.

doesn]t belong because it is the only expression that is not equal to 16.

�.tiAitD &Dnt30>i>

�sk each group to share one reason why a particular expression does not belong. ,ecord 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 are correct.

�uring the discussion, ask students to explain the meaning of any terminology they use, such as
“exponents.” �lso, press students on unsubstantiated claims.


��� �> t30 �<@,ti:n '=@0�
�
 %inutes
The purpose of this task is to give students experience working with exponential expressions and to
promote making use of structure (MP7) to compare exponential expressions. To this end,
encourage students to rewrite expressions in a diaerent form rather than evaluate them to a single
number.

•
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 or students who are accustomed to viewing the equal sign as a directive that means “perform an
operation,” tasks like these are essential to shifting their understanding of the meaning of the
equal sign to one that supports work in algebra, namely, “The expressions on either side have the
same value.”

�//=0>>in2

6.��.�.1

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

Before students start working, it may be helpful to demonstrate how someone would figure out
whether or not an equation is true without evaluating each expression.  or example:

Is true� 1ell, let�s see. 1e can rewrite each side like this:

Then we can replace one of those �s with a �, like this:

(ow we can tell this equation is not true.

These problems can also be worked by directly evaluating expressions, which is fine, as it serves as
practice evaluating exponential expressions.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� Begin with the demonstration as described in the
launch to support connections between new situations involving evaluating exponential
expressions and prior understandings. /se color or annotations to highlight what changes and
what stays the same at each step.
�upports�a##essi"ilit9�&or���on#eptual�pro#essin'���isual�spatial�pro#essin'

&t@/0nt ',>6 &t,t080nt

�ecide whether each equation is true or false, and explain how you know.

1.

2.

3.

•

•

2
�
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�.

5.

6.

7.

�.

&t@/0nt %0>;:n>0

1.  alse, and

2.  alse, and

3. True, because is what means

�.  alse, and

5.  alse, and

6.  alse, and

7.  alse, is

�. True, both sides of the equation equal 6�

�.tiAitD &Dnt30>i>

Invite students who evaluated the expressions and students who used structure or the meaning of
exponents and operations to present their work. �ompare and connect the strategies by noting
where the use of structure might prove more edcient, where evaluating might be simpler, where
thinking about the meaning of exponents and operations can make the true or false determination
simpler.

Some guiding questions to highlight the meaning of exponents:

“�an we switch the order with exponents like we can with addition and
multiplication[specifically, are and equivalent� "ow do you know�” ((o, you can try
diaerent values of and or use the meaning of exponents to see that multiplied times is
not always the same as multiplied times.)

“1hat change can we make to the equation to make it true�” (�hange
addition to multiplication on the left, or change the exponent to multiplication on the right.)

“2our friend claims the equation is true. 1hat do you think they are

misunderstanding� "ow can you convince them it is false�” (Possibly by saying that the left
side shows multiplying � times, but the right side shows multiplying � by , which means

a$$in' � copies of , not multiplying them. 2ou can show similar examples with other

•

•

•
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numbers, but the best way to convince them is to talk about what exponents and
multiplication mean.)

“�an we show that is true without evaluating both sides� 1hat understanding about
the meaning of exponents and operations can help us�” ( means or , which
also equals or . �nother way to write is . 1e are using the
understanding that we can multiply in any order, or the commutative and associative
properties of multiplication.)

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�� ritin'�����
��is#ussion��upports� ,evoice language and push for clarity in reasoning
when students discuss their strategies for determining whether the equations are true or false.
Provide a sentence frame such as “The equation is true (or false) because 666666.” This will
strengthen students] mathematical language use and reasoning when discussing the meaning
of exponents and operations that can make the equivalence of expressions true or false.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness


��� *3,tF> +:@= %0,>:n�
�
 %inutes
In this activity, students search for numerical expressions that are equivalent. Students construct
arguments and critique the reasoning of others (MP3) as they explain to their partner why they
think two expressions are equivalent and respond to their partner]s arguments about equivalence.

�//=0>>in2

6.��.�.1

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

�rrange students in groups of 2. Partners work for 1
 minutes, alternating every question which
partner is explaining why a match is a match and listening to the explanation. If their partner
disagrees, the partner explains why they don]t think the match is equivalent.

�ncourage students to determine matches by looking for structure in the expressions and applying
the meaning of exponents. It is not always necessary to evaluate the expressions in order to find
equivalent expressions.

•

•

•
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�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���evelop��xpression�an$��o--uni#ation� To help get students started,
display sentence frames such as “66666 and 66666 are equivalent because . . . ” and “I agree�
disagree because . . .”
�upports�a##essi"ilit9�&or���an'ua'e���r'ani:ation

&t@/0nt ',>6 &t,t080nt

In each list, find expressions that are equivalent to each other and explain to your partner
why they are equivalent. 2our partner listens to your explanation. If you disagree, explain
your reasoning until you agree. Switch roles for each list. (There may be more than two
equivalent expressions in each list.)

1. a.

b.

c.

d.

2. a.

b.

c.

d.

3. a.

b.

c.

d.

�. a.

b.

c.

d.

Unit 6 �0>>:n 
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5. a.

b.

c.

d.

6. a.

b.

c.

d.

&t@/0nt %0>;:n>0

1. and

2. and

3. and

�. and

5. and and

6. and

�=0 +:@ %0,/D 1:=  :=0�

1hat is the last digit of � Show or explain your reasoning.

&t@/0nt %0>;:n>0

The last digit is 1. �xplanations vary. Sample response:

Some experimentation reveals a pattern[the first few powers of 3 are 3, �, 27, �1, 2�3, 72�, 2,1�7,
6,561, 1�,6�3, etc. Specifically, the pattern of last digits goes 3, �, 7, 1, 3, �, 7, 1, 3, etc., repeating
every four terms. So every exponent which is a multiple of �, like , evaluates to a number
whose last digit is a 1.

�.tiAitD &Dnt30>i>

Invite students to describe their strategies for finding matches. �s students respond, record the
equivalent expressions using an equal sign.

�onsider asking students:

212
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To share any expressions they had to work on to agree with their partner

"ow they could find a match without evaluating every expression

To describe some ways to recogniPe equivalence in expressions

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�onversin'�����
��is#ussion��upports� To help students explain why two or more expressions in
each list are equivalent to each other, provide sentence frames such as, “The expressions
66666666 and 66666666 are equivalent because 66666666.” To help students explain why they agree
or disagree with their partner]s explanation, provide sentence frames such as, “I agree�
disagree with your reasoning because 66666666.” �s students work on the task, listen for and
amplify the language students use to explain the meaning of exponents. This routine will
support rich and inclusive discussion about the meaning of exponents and the equivalence of
numerical expressions.
�esi'n��rin#iple�s����pti-i:e�output��&or�explanation����ultivate�#onversation

�0>>:n &Dnt30>i>
Throughout the lesson, students saw many instances of typical errors and misconceptions when
working with exponent notation. � possible activity for the end of the lesson is the creation of
displays showing some of the errors that came up in the activity discussions. Students can work in
groups to choose one error and create a visual display of why it is incorrect.  or example, students
might use a drawing similar to the dot picture in the warm-up of the last lesson to show the
meaning of exponents while using an array to show the meaning of multiplication to illustrate that

is not the same number of dots as . �nother display could show that the meaning of
exponents is always the same, regardless of whether the number being repeatedly multiplied is a
whole number, fraction, or decimal.


��
 �:in �,7.@7,ti:n
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.1

&t@/0nt ',>6 &t,t080nt

�ndre and �lena knew that after 2� days they would have coins, but they wanted to find
out how many coins that actually is. �ndre wrote:

�lena said, “(o, exponents mean repeated multiplication. It should be , which works
out to be 7��.” �o you agree with either of them� �xplain your reasoning.

•
•
•

•
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&t@/0nt %0>;:n>0

I disagree with both �ndre and �lena. �ndre thinks exponents are @ust a diaerent way of writing
multiplication of two numbers. �lena calculates rather than .

&t@/0nt �0>>:n &@88,=D
1hen working with exponents, the bases don]t have to always be whole numbers. They can
also be other kinds of numbers, like fractions, decimals, and even variables.  or example, we
can use exponents in each of the following ways:

21�
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�0>>:n 
� #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Select all expressions that are equal to .

�.

B.

�.

�.

�.

&:7@ti:n
4�B�, ���5

#=:-708 �
&t,t080nt
(oah starts with 
 and then adds the number 5 four times. �iego starts with 1 and then
multiplies by the number 5 four times.  or each expression, decide whether it is equal to
(oah]s result, �iego]s result, or neither.

a.

b.

c.

d.

&:7@ti:n
a. (oah]s

b. (either

c. (either

d. �iego]s

#=:-708 �
&t,t080nt
�ecide whether each equation is true or false, and explain how you know.
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a.

b.

c.

d.

e.

&:7@ti:n
a. True. �xplanations vary. Sample explanation: The expression on the left is equivalent to

.

b. True. �xplanations vary. Sample explanation: Both sides of the equation are ways of writing
.

c.  alse. or which does not equal .

d. True. Both sides equal �.

e.  alse. , but .

#=:-708 

&t,t080nt

a. 1hat is the area of a square with side lengths of units�

b. 1hat is the side length of a square with area square units�

c. 1hat is the volume of a cube with edge lengths of units�

d. 1hat is the edge length of a cube with volume cubic units�

&:7@ti:n
a. square units ( )

b. units ( )

c. cubic units ( )

d. units ( )

216
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#=:-708 �
&t,t080nt
Select all the expressions that represent the area of the shaded rectangle.

�.

B.

�.

�.

�.

 .

&:7@ti:n
4���, ���5
( rom /nit 6, Lesson 1
.)

#=:-708 6
&t,t080nt
� ticket at a movie theater costs ��.5
. )ne night, the theater had �2�,��6 in ticket sales.

a. �stimate about how many tickets the theater sold. �xplain your reasoning.

b. "ow many tickets did the theater sell� �xplain your reasoning.

&:7@ti:n
a. �bout 3,


. ,easoning varies. Sample reasoning: If there were �3
,


 in sales and the

tickets were �1
 each, then it would be 3


. The actual tickets are less than �1
 (while
�3
,


 is very close to the total sales), so the actual answer should be more than 3


.

b. 3,516. ,easoning varies. Sample reasoning: The number of tickets sold is , and this
is 3,516.

( rom /nit 5, Lesson 13.)
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#=:-708 �
&t,t080nt
� fence is being built around a rectangular garden that is feet by feet.  encing comes

in panels. �ach panel is of a foot wide. "ow many panels are needed� �xplain or show your

reasoning.

&:7@ti:n
�nswers vary. Possible solution (not reusing panel pieces): �6 panels.  or the sides of length

feet, $ada needs panels. This is so these will use 13 panels of fencing. The other

two sides each use panels of fencing, which is . This is 1
 panels each. Possible solution

(reusing panel pieces): �5 panels. The sides of length feet each use panels of fencing, for a

total of . The other two sides each use pieces of fencing for a total of 1� panels. $ada needs

panels, which means she needs �5 whole panels.

( rom /nit �, Lesson 12.)

21�
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�0>>:n 

� �A,7@,tin2 �C;=0>>i:n> Bit3 �C;:n0nt>

�:,7>
�valuate numerical expressions that have an exponent and one other operation, and @ustify
(orally) the process.

�xplain (orally and in writing) that the convention is to evaluate the exponent before the other
operations in an expression with no grouping symbols.

Interpret expressions with exponents that represent the surface area or volume of a cube.

�0,=nin2 ',=20t>
I know how to evaluate expressions that have both an exponent and addition or subtraction.

I know how to evaluate expressions that have both an exponent and multiplication or division.

�0>>:n !,==,tiA0
The focus of this lesson is evaluating expressions that have an exponent and one other
operation by carrying out operations in the conventional order. This is accomplished through an
example with surface area, where the context provides a clear reason for evaluating the
exponential expression before performing the multiplication. Students practice evaluating numeric
expressions that include exponents.

�7i2n80nt>

�//=0>>in2

6.��.�.1: 1rite and evaluate numerical expressions involving whole-number exponents.

6.��.�.2.c: �valuate expressions at specific values of their variables. Include expressions that
arise from formulas used in real-world problems. Perform arithmetic operations, including
those involving whole-number exponents, in the conventional order when there are no
parentheses to specify a particular order ()rder of )perations).  or example, use the formulas

and to find the volume and surface area of a cube with sides of length
.

�n>t=@.ti:n,7 %:@tin0>

ML,3: �larify, �ritique, �orrect

ML,6: Three ,eads

&t@/0nt �0,=nin2 �:,7>

Let]s find the values of expressions with exponents.

•

•

•

•
•

•
•

•
•
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�
 %0Ai>itin2 t30 �@-0
�ar% �p� �� %inutes �t!ere is a �igital .ersion of t!is acti.ity�
The purpose of this warm-up is for students to recall previous understandings of area, volume, and
surface area of cubes, and how to record these measurements as expressions using exponents.
Students might respond with either verbal or numerical descriptions, saying, for example, “1e can
find the area of the square,” or “The area of the square is � square units.”

�fter students share their responses, display the following table for all to see and give students
time to discuss the information with a partner. The table is used to encourage students to think
about the expressions with exponents in addition to the numeric responses.

si�e lengt! of
t!e s)uare

area of t!e
s)uare

.olu%e of
t!e cu�e

surface area of
t!e cu�e

as a nu%�er 3

as an e0pression using
an e0ponent

3

�//=0>>in2

6.��.�.1

6.��.�.2.c

�,@n.3

�rrange students in groups of 2. �isplay the table and give students 1 minute of quiet work time to
complete as much of the table as they can. Then complete the table and discuss as a group.

If students have access to digital activities they can explore the applet and generate dimensions
that can be determined. �fter sharing, they can complete the table.

&t@/0nt ',>6 &t,t080nt

Based on the given information, what other measurements of the square and cube could we
find�

•
•
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&t@/0nt %0>;:n>0

�nswers vary. Sample responses:

1e can find the area of the square.

The area of the square is � square units.

The perimeter is 12 units.

1e can find the volume of the cube.

The volume of the cube is 27 cubic units.

The surface area is 5� square units.

si�e lengt! of
t!e s)uare

area of t!e
s)uare

.olu%e of
t!e cu�e

surface area of
t!e cu�e

as a nu%�er 3 � 27 5�

as an e0pression using
an e0ponent

3

�.tiAitD &Dnt30>i>

�sk students to share their responses for the cells in the table. Poll the students on whether they
agree or disagree with each response. ,ecord and display the responses for all to see. �s students
share responses, ask the following questions to help clarify their answers:

 irst row: 1hat calculation did you do to arrive at that answer� 1here are those
measurements in the image�

Second row: "ow did you decide on the exponent for your answer� 1here are those
measurements in the image�

si�e lengt! of
t!e s)uare

area of t!e
s)uare

.olu%e of
t!e cu�e

surface area of
t!e cu�e

as a nu%�er 3 � 27 5�

as an e0pression using
an e0ponent

3

In the next activity, students will analyPe calculations of the surface area of a cube. Take time now
to discuss why expresses the surface area of this cube. �sk students to think about how they
computed surface area, and then analyPe this expression. 1here did the come from� (It�s the
area of one face of the cube.) 1hy are we multiplying by 6� (1e want to add up 6 �s, and that is
the same as multiplying by 6.)

•
•
•
•
•
•

•

•
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�� �,7.@7,tin2 &@=1,.0 �=0,
�� %inutes
In this activity, students use surface area as a context to extend the order of operations to
expressions with exponents. The context provides a reason to evaluate the exponent before
performing the multiplication.

�//=0>>in2

6.��.�.1

6.��.�.2.c

�n>t=@.ti:n,7 %:@tin0>

ML,6: Three ,eads

�,@n.3

!ive students 1
 minutes of quiet work time, followed by a class discussion.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�ea$in'��������(ree��ea$s� /se this routine to support students] comprehension of the
situation. In the first read, students read the text with the goal of comprehending the situation
(e.g., $ada and (oah have diaerent solutions for the surface area of the same cube). In the
second read, ask students to identify important quantities that can be counted or measured
(e.g., the side length of the cube� the number of faces of a cube� the area of each face of the
cube). In the third read, reveal the question, “�o you agree with either of them� �xplain your
reasoning.” �sk students to brainstorm possible strategies to answer the question (e.g.,  ind
the area of each face of the cube. Multiply the area by 6 to find the surface area of the cube).
This will help students concentrate on making sense of the situation before rushing to a
solution or method.
�esi'n��rin#iple�s����upport�sense�-a+in'

&t@/0nt ',>6 &t,t080nt

� cube has side length 1
 inches. $ada says the surface area of the cube is 6

 in2, and (oah

says the surface area of the cube is 3,6

 in2. "ere is how each of them reasoned:

$ada]s Method: (oah]s Method:

�o you agree with either of them� �xplain your reasoning.

•
•

•
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&t@/0nt %0>;:n>0

$ada]s solution is correct. �xplanations vary. Sample response: The cube has 6 faces and each has
an area of or 1

. The area calculation comes before multiplying by 6.

�.tiAitD &Dnt30>i>

In finding the surface area, there is a clear reason to find and then multiply by 6. Tell students
that sometimes it is not so clear in which order to evaluate operations. There is an order that we all
generally agree on, and when we want something done in a diaerent order, brackets are used to
communicate what to do first. 1hen an exponent occurs in the same expression as multiplication
or division, we evaluate the exponent first, unless brackets say otherwise. �xamples:

, since the brackets tell us to multiply first. But ,
because since there are no brackets, we evaluate the exponent before multiplying.

If students bring up P�M��S or another mnemonic for remembering the order of operations, point
out that P�M��S can be misleading in indicating multiplication before division, and addition before
subtraction. �iscuss the convention that brackets or parentheses indicate that something should be
evaluated first, followed by exponents, multiplication, or division (evaluated left to right), and last,
addition or subtraction (evaluated left to right).



�� %:B �,80� �C;=0>>i:n �C;7:>i:n
�
 %inutes
In this activity, students use the order of operations to evaluate expressions with exponents. They
engage in MP3 as they listen and critique their partner]s reasoning when they do not agree on the
answers.

�//=0>>in2

6.��.�.1

6.��.�.2.c

�n>t=@.ti:n,7 %:@tin0>

ML,3: �larify, �ritique, �orrect

�,@n.3

�rrange students in groups of 2. Partners work individually on their expression in each row, then
check their answers and discuss.  ollow with a whole-class discussion.

•
•

•
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�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�n'a'e-ent���evelop��&&ort�an$��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 work together to find errors.  or
example, “"ow did you . . .�”, “ irst, I 66666 because`”, “I agree�disagree because . . .”
�upports�a##essi"ilit9�&or���an'ua'e���o#ial�e-otional�s+ills

&t@/0nt ',>6 &t,t080nt

�valuate the expressions in one of the columns. 2our partner will work on the other column.
�heck with your partner after you finish each row. 2our answers in each row should be the
same. If your answers aren]t the same, work together to find the error.

colu%n � colu%n 


&t@/0nt %0>;:n>0

1. 2�

2. �


3. ��

�. 2�

5. 1�

6.

22�
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�=0 +:@ %0,/D 1:=  :=0�

1. �onsider this equation: . �n example of 3 diaerent whole numbers that

could go in the boxes are 3, �, and 5, since . (That is, .)

�an you find a diaerent set of 3 whole numbers that make the equation true�

2. "ow many sets of 3 diaerent whole numbers can you find�

3. �an you find a set of 3 diaerent whole numbers that make this equation true�

�. "ow about this one�

)nce you have worked on this a little while, you can understand a problem that is famous in
the history of math. (�las, this space is too small to contain it.) If you are interested, consider
doing some further research on �er-at;s��ast��(eore-.

&t@/0nt %0>;:n>0

1. Sample responses: Q6, �, 1
R, Q5, 12, 13R

2. �nswers vary. There are an infinite number of these triples.

3. (o. ((o such triple exists.)

�. (o. ((o such triple exists.)

�.tiAitD &Dnt30>i>

The purpose of the discussion is to ensure that students understand and can apply the agreed on
rules for order of operations when expressions contain exponents. �onsider asking some of the
following questions:

“1ere there any expressions that were didcult to evaluate� 1hy were they didcult�”

“�id you disagree with your partner about any rows� "ow did you settle the disagreement�”

“�id you learn anything new about evaluating expressions with exponents�”

•
•
•
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�ea$in'�� ritin'���pea+in'�����
��lari&9���ritique���orre#t� Present an incorrect solution based on
a common misconception about evaluating expressions with exponents.  or example, “The
expression is equal to 6� because is � and is 6�.” �sk students to identify the
error, critique the reasoning, and revise the original statement. �s students discuss in partners,
listen for students who state that exponents must be evaluated before addition, unless
parenthesis say otherwise. Therefore, must be evaluated first before adding 1. This routine
will engage students in meta-awareness as they critique and correct the language used to
evaluate expressions with exponents.
�esi'n��rin#iples�s����ultivate�#onversation���axi-i:e�-eta�a7areness

�0>>:n &Dnt30>i>
�sk students to write and evaluate a numerical expression with an exponent and one other
operation. Then have students switch with a partner and evaluate the partner�s expressions. Invite
some students to share their expressions with the class.



�
 �,7.@7,tin2 ):7@80>
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.1

6.��.�.2.c

&t@/0nt ',>6 &t,t080nt

$ada and (oah wanted to find the total volume of a cube and a rectangular prism. They know
the prism�s volume is 2
 cubic units, and they know the cube has side lengths of 1
 units.
$ada says the total volume is 27,


 cubic units. (oah says it is 1,
2
 cubic units. "ere is how
each of them reasoned:

$ada�s Method: (oah�s Method:

�o you agree with either of them� �xplain your reasoning.

•
•
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&t@/0nt %0>;:n>0

(oah�s solution is correct. ,easoning varies. Sample reasoning: The cube has a volume of 1,



cubic units and the additional 2
 cubic units from the prism makes the total volume 1,
2
 cubic
units. The exponent calculation comes before addition.

&t@/0nt �0>>:n &@88,=D
�xponents give us a new way to describe operations with numbers, so we need to
understand how exponents get along with the other operations we know.

1hen we write , we want to make sure everyone agrees about how to evaluate this.
)therwise some people might multiply first and others compute the exponent first, and
diaerent people would get diaerent values for the same expression�

�arlier we saw situations in which represented the surface area of a cube with side
lengths � units. 1hen computing the surface area, we evaluate first (or find the area of
one face of the cube first) and then multiply the result by 6. In many other expressions that
use exponents, the part with an exponent is intended to be evaluated first.

To make everyone agree about the value of expressions like , the convention is to
evaluate�t(e�part�o&�t(e�expression�7it(�t(e�exponent�<rst. "ere are a couple of examples:

If we want to communicate that 6 and � should be multiplied first and then squared, then we
can use parentheses to group parts together:

Unit 6 �0>>:n 
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�0>>:n 

 #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
Lin says, “I took the number �, and then multiplied it by the square of 3.” Select all the
expressions that equal Lin]s answer.

�.

B.

�.

�.

�.

 . 72

&:7@ti:n
4���, ���, � �5

#=:-708 �
&t,t080nt
�valuate each expression.

a.

b.

c.

d.

e.

f.

g.

&:7@ti:n
a. 15

b. 27

c. �

22�
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d. 72

e. 2

f. �

g. 1

#=:-708 �
&t,t080nt
�ndre says, “I multiplied � by 5, then cubed the result.” Select all the expressions that equal
�ndre]s answer.

�.

B.

�.

�.

�.

 . 5



!. �,




&:7@ti:n
4�B�, ���, �!�5

#=:-708 

&t,t080nt
"an has 1
 cubes, each 5 inches on a side.

a.  ind the total volume of "an]s cubes. �xpress your answer as an expression using an
exponent.

b.  ind the total surface area of "an]s cubes. �xpress your answer as an expression using
an exponent.

&:7@ti:n
a. in3

b. in2 or in2

Unit 6 �0>>:n 
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#=:-708 �
&t,t080nt
Priya says that . �o you agree with Priya� �xplain or show your reasoning.

&:7@ti:n
�nswers vary. Sample response: I disagree with Priya. is really , or .

( rom /nit 6, Lesson 13.)

#=:-708 6
&t,t080nt
�nswer each question. Show your reasoning.

a. 125� of is 3
. 1hat is �

b. 35� of is 1�. 1hat is �

&:7@ti:n
a. 2�. , so , so .

b. �
. , so .

( rom /nit 6, Lesson 7.)

#=:-708 �
&t,t080nt
1hich expressions are solutions to the equation � Select all that apply.

�.

B.

�.

�.

�.

&:7@ti:n
4���, ���5
( rom /nit 6, Lesson 5.)

23
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#=:-708 �
&t,t080nt
$ada explains how she finds :

“I know that ten 23s is 23
, so five 23s will be half of 23
, which is 115.
15 is 1
 plus 5, so is 23
 plus 115, which is 3�5.”

a. �o you agree with $ada� �xplain.

b. �raw a 15 by 23 rectangle. Partition the rectangle into two rectangles and label them to
show $ada]s reasoning.

&:7@ti:n
a. 2es, $ada is calculating by writing it as (using the distributive property). To

find , she thinks of as . So $ada needs to multiply 23 by 1
 (which gives her 23
)

and add half of this product (which is 115) to find the value of .

b.

( rom /nit 5, Lesson 7.)
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�0>>:n 
�� �<@iA,70nt �C;:n0nti,7 �C;=0>>i:n>

�:,7>
�escribe (orally) the values that result from evaluating expressions in which a fraction is raised
to a power.

�etermine whether a given value is a solution to an equation that includes an exponent.

�valuate expressions that have a variable, an exponent, and one other operation for a given
value of the variable, carrying out the operations in the conventional order.

�0,=nin2 ',=20t>
I can find solutions to equations with exponents in a list of numbers.

I can replace a variable with a number in an expression with exponents and operations and
use the correct order to evaluate the expression.

�0>>:n !,==,tiA0
In this lesson, students encounter expressions and equations with variables that also involve
exponents. Students first evaluate expressions for given values of their variables. They learn that
multiplication can be expressed without a dot or other symbol by placing a number, known as a
coedcient, next to a variable or variable expression. In the next activity, students are presented
with equations that contain a variable. They engage in MP7 by considering the structure of the
equations and apply their understanding of exponents and operations to select a number from a
list that, when replaced for the variable, makes the equation true. That number is a solution of the
equation.

�7i2n80nt>

�//=0>>in2

6.��.�.1: 1rite and evaluate numerical expressions involving whole-number exponents.

6.��.�.2.c: �valuate expressions at specific values of their variables. Include expressions that
arise from formulas used in real-world problems. Perform arithmetic operations, including
those involving whole-number exponents, in the conventional order when there are no
parentheses to specify a particular order ()rder of )perations).  or example, use the formulas

and to find the volume and surface area of a cube with sides of length
.

6.��.B.5: /nderstand 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� /se
substitution to determine whether a given number in a specified set makes an equation or
inequality true.

•

•
•

•
•

•
•

•
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�n>t=@.ti:n,7 %:@tin0>

ML,3: �larify, �ritique, �orrect

ML,�: �iscussion Supports

&t@/0nt �0,=nin2 �:,7>

Let�s investigate expressions with variables and exponents.


��
 U; := �:Bn�
�ar% �p� �� %inutes
The purpose of this warm-up is for students to take two numbers to diaerent powers and look for
patterns. )ne number is a whole number and the other is a fraction that is the reciprocal of the
whole number. Some students may notice they do not need to multiply after they complete the

column for 3 because it is the reciprocal. This is a helpful pattern for students to notice, but also ask
these students if their answer makes sense to ensure they understand the product is getting
smaller as they multiply by further factors of . �side from the presence of exponents, these

observations are largely a review of work from grade 5.

�s students complete the table, monitor and select students who can describe some of the
following patterns:

The products in the 3 column increase in value as the exponent increases.

The products in the column decrease in value as the exponent increases.

The products in the column are reciprocals of the products in the corresponding 3 column.

�//=0>>in2

6.��.�.1

6.��.�.2.c

�,@n.3

!ive students 2 minutes of quiet work time, followed by a whole-group discussion.

�nti.i;,t0/  i>.:n.0;ti:n>

Some students may need to sketch a diagram to help them find a fraction of another fraction.

&t@/0nt ',>6 &t,t080nt

 ind the values of and for diaerent values of . 1hat patterns do you notice�

•
•

•
•

•

•
•
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1

2

3

�

&t@/0nt %0>;:n>0

1 3

2 �

3 27

� �1

Many observations are possible. Possible responses:

The products in the 3 column increase in value as the exponent increases.

The products in the 3 column are multiplied by 3 each time you go down a row.

The products in the column decrease in value as the exponent increases.

The products in the column are multiplied by each time you go down a row.

The products in the column are reciprocals of the products in the corresponding 3 column.

�.tiAitD &Dnt30>i>

�sk students to share responses to complete the table. ,ecord and display the responses for all to
see. �sk selected students to share the patterns they noticed in the table and ask others to explain
why they think these patterns happen. If the following ideas do not arise from the students in the
conversation, bring them to students] attention:

The products in the 3 column increase in value as the exponent increases.

The products in the 3 column are multiplied by 3 each time you go down a row.

The products in the column decrease in value as the exponent increases.

•
•
•

•

•

•
•
•
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The products in the column are multiplied by each time you go down a row.

The products in the column are reciprocals of the products in the corresponding 3 column.


��� *3,t�> t30 ),7@0�
�� %inutes
In this activity, students first encounter exponential expressions with variables.

�//=0>>in2

6.��.�.1

6.��.�.2.c

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

,ecall with students that when we write , we mean to multiply 6 by the result of . ,emind
them that the number part of such a product is called the #oe&<#ient of the expression, so in this
example, 6 is the coedcient of .

!ive students 5 minutes of quiet work time to evaluate the expressions.  ollow with whole-class
discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���nternali:e��xe#utive��un#tions� �hunk this task into more manageable
parts. �fter students have evaluated the first 2-3 expressions, check-in with either select
groups of students or the whole class. Invite students to share the strategies they have used so
far as well as any questions they have before continuing.
�upports�a##essi"ilit9�&or���r'ani:ation���ttention

�nti.i;,t0/  i>.:n.0;ti:n>

Students may use the wrong order when evaluating expressions, such as in multiplying by 3 first in
and then squaring. "ave them recall the last lesson where they practiced applying the agreed

on order of operations in numeric expressions.

Students may interpret an expression like as meaning 3 next to the digit instead of as
multiplication.  or example, students may think that means 35 instead of 15 when .
�iscuss how the shorthand notation of coedcients next to variables with no symbols between them
tells us to multiply, and that it will simplify future work with expressions and equations.

•

•

•
•

•
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&t@/0nt ',>6 &t,t080nt

�valuate each expression for the given value of .

1. when is 1


2. when is

3. when is �

�. when is

5. when is 1

6. when is

&t@/0nt %0>;:n>0

1. 3



2.

3. 16

�.

5. 1


6.

�.tiAitD &Dnt30>i>

The purpose of the discussion is to ensure that students understand how to evaluate expressions
with variables for a given value of the variable. It is also an opportunity for students to practice
interpreting and using vocabulary like #oe&<#ient��varia"le� po7er� and exponent.

Some guiding questions:

�In each expression, what is the coedcient�� (3, 3, , , 1, 1.)

��hoose one of the expressions. �escribe the steps that you carried out to evaluate the

expression.� (Sample response: I rewrote as . I needed to first evaluate the

exponent. I knew that means , which is . So then I wrote

, which can also be written .

�"ow is evaluating the expressions when is a fraction similar to when is a whole number�
"ow is it diaerent�� (It�s similar because you�re still @ust multiplying by itself a certain
number of times. It�s diaerent because multiplying a fraction by a fraction is a bit more
complicated than multiplying a whole number by itself.)

•
•

•
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'�� ritin'�����
��is#ussion�supports� /se this to amplify mathematical uses of language
to communicate about how to evaluate exponential expressions. ,evoice the term “coedcient”
during student discussion and press for detail when identifying the coedcients and the order
in which they are multiplied in each expression.
�esi'n��rin#iple�s����upport�sense�-a+in'


��� �C;:n0nt �C;0=i80nt,ti:n
�
 %inutes
In this activity, students continue their work with exponential expressions and recall what is meant
by a solution to an equation as they look to replace a variable with a number that makes two
expressions equivalent. (ote that some of the equations also have solutions that are negative�
however, since operations on negative numbers are not part of grade 6 standards, students are
only expected to consider positive values in this task. This activity addresses student understanding
of the meaning of the equal sign as one that supports work in algebra, namely, that the expressions
on either side have the same value.

�//=0>>in2

6.��.�.2.c

6.��.B.5

�n>t=@.ti:n,7 %:@tin0>

ML,3: �larify, �ritique, �orrect

�,@n.3

�sk students to close their books or devices. �isplay the equation and discuss what it
would mean to find a solution to the equation. ,emind students that a solution is a value for that
makes the equation true. �iscuss why 1
 is a solution, and why 5
 is not a solution.

!ive students 1
 minutes of quiet work time, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �ctivate or supply background knowledge about
exponential expressions and finding a solution to an equation. �llow students to use
calculators to ensure inclusive participation in the activity.
�upports�a##essi"ilit9�&or���e-or9���on#eptual�pro#essin'

•
•

•
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&t@/0nt ',>6 &t,t080nt

 ind a solution to each equation in the list. ((umbers in the list may be a solution to more
than one equation, and not all numbers in the list will be used.)

1.

2.

3.

�.

5.

6.

7.

�.

List:

1 2 3 � 5 6 �

&t@/0nt %0>;:n>0

1. �

2. �

3. 5

�.

5.

6. 6

7. �

�. 2

23�
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�=0 +:@ %0,/D 1:=  :=0�

This fractal is called a Sierpinski Tetrahedron. �
tetrahedron is a polyhedron that has four faces.
(The plural of tetrahedron is tetrahedra.)

The small tetrahedra form four medium-siPed
tetrahedra: blue, red, yellow, and green. The
medium-siPed tetrahedra form one large tetrahedron.

1. "ow many small faces does this fractal have� Be sure to include faces you can]t see. Try
to find a way to figure this out so that you don]t have to count every face.

2. "ow many small tetrahedra are in the bottom layer, touching the table�

3. To make an even bigger version of this fractal, you could take four fractals like the one
pictured and put them together. �xplain where you would attach the fractals to make a
bigger tetrahedron.

�. "ow many small faces would this bigger fractal have� "ow many small tetrahedra would
be in the bottom layer�

5. 1hat other patterns can you find�

&t@/0nt %0>;:n>0

1. 6� faces. �ach small tetrahedron has � faces, and there are 16 small tetrahedra in the entire
fractal. .

2. � tetrahedra

3. In the picture, we see four mid-siPed tetrahedra. There is a mid-siPed tetrahedron at the top.
�t each of the three bottom vertices the apex of a mid-siPed tetrahedron is attached. 1e can
follow this pattern with the large tetrahedra[attach the apex of a large tetrahedron to each of
three bottom vertices of the kite in the picture.

�. 256 small faces and 27 tetrahedra in the bottom layer. Since we]ve quadrupled the number of
small tetrahedra, the number of faces also quadruples. The new bottom layer will contain
three copies of the bottom layer of the fractal pictured. Since the fractal we see has �
tetrahedra in the bottom layer, the new kite should have 3 times more tetrahedra.

5. �nswers vary.

Unit 6 �0>>:n 
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�.tiAitD &Dnt30>i>

The discussion should focus on the meaning of a solution to an equation, the meaning of the equal
sign, and how the meaning of exponents can help find solutions. �iscussion:

�xplain what the equal sign in these equations tell us about the expressions on either side.

�escribe your strategy for finding a number that makes each equation true.

1ere there any equations that needed a diaerent approach�

1hat was your strategy when was the exponent�

�ompare your strategy for the first question to your strategy for the last question.

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�ea$in'�� ritin'���pea+in'�����
��lari&9���ritique���orre#t� Present an incorrect solution based on
a common misconception about solving equations with exponents.  or example, “The solution
to the equation is because is equivalent to , which is .” �sk students

to identify the error, critique the reasoning, and revise the original statement. �s students
discuss in partners, listen for students who clarify the meaning of exponents and the equal
sign.  or example, means , which is not equivalent to . This routine will

engage students in meta-awareness as they critique and correct the language used to find
solutions to equations with exponents.
�esi'n��rin#iples�s����ultivate�#onversation���axi-i:e�-eta�a7areness

�0>>:n &Dnt30>i>
�sk students to recect on their thinking in the activities they completed. Some questions to
consider:

“"ow did you make use of the meaning of operations and exponents in each activity�”

“"ow did thinking about the meaning of operations and exponents help to find the value of
in the activity with the equations�”

“1as there anything you learned in the first activity that helped you with the second activity�”

“1hat have you noticed about a number less than 1 raised to a power� "ow does this
compare to a number greater than 1 raised to a power�”


��
 '=@0 &t,t080nt>
�ool Do/n� 
 %inutes

•
•
•
•
•

•
•

•
•
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�//=0>>in2

6.��.�.1

6.��.B.5

&t@/0nt ',>6 &t,t080nt

Match each equation to a solution.

1.

2.

3.

�.

5

6

&t@/0nt %0>;:n>0

1. 6

2.

3. 5

�.

&t@/0nt �0>>:n &@88,=D
In this lesson, we saw expressions that used the letter as a variable. 1e evaluated these
expressions for diaerent values of .

To evaluate the expression when is 5, we replace the letter with 5 to get .
This is equal to or @ust 25
. So the value of is 25
 when is 5.

To evaluate when is �, we replace the letter with � to get , which

equals 2. So has a value of 2 when is �.

1e also saw equations with the variable and had to decide what value of would make the
equation true.

Suppose we have an equation and a list of possible solutions: .
The only value of that makes the equation true is 2 because ,
which equals �
. So 2 is the solution to the equation.

•
•

•

•
•
•

•

•

•
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�0>>:n 
� #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
�valuate each expression if .

a.

b.

c.

d.

e.

&:7@ti:n
a. �

b. �

c. 1

d. 3

e.

#=:-708 �
&t,t080nt
�valuate each expression for the given value of each variable.

a. , is 3

b. , is

c. , is 5 is 3

d. , is 6 is �

&:7@ti:n
a. 2�

b.

c. 7�

d. 76

2�2
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#=:-708 �
&t,t080nt
�ecide if the expressions have the same value. If not, determine which expression has the
larger value.

a. and

b. and

c. and

d. and

&:7@ti:n
a. (ot equal. has the larger value, because and .

b. (ot equal. has the larger value, because and .

c. �qual. They both have 16 as their value.

d. (ot equal. , because and and .

#=:-708 

&t,t080nt
Match each equation to its solution.

�.

B.

�.

�.

1.

2.

3.

�.

&:7@ti:n
�: 3

B: 2

�: �

�: 1

�
�
�
�
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#=:-708 �
&t,t080nt
�n adult pass at the amusement park costs 1.6 times as much as a child]s pass.

a. "ow many dollars does an adult pass cost if a child]s pass costs:

�5� �1
� dollars�

b. � child]s pass costs �15. "ow many dollars does an adult pass cost�

&:7@ti:n
a. � dollars ( ), 16 dollars, ( ), dollars

b. 2� dollars ( )

( rom /nit 6, Lesson 6.)

#=:-708 6
&t,t080nt
$ada reads 5 pages every 2
 minutes. �t this rate, how many pages can she read in 1 hour�

/se a double number line to find the answer. /se a table to find the answer.

pages
rea�

ti%e in
%inutes

5 2


1hich strategy do you think is better, and why�

&:7@ti:n
15 pages. The missing labels should be 1
 and 15.

�nswers vary. Sample responses:

� �

�
�

2��
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pages rea� ti%e in %inutes

5 2



.25 1

15 6


pages rea� ti%e in %inutes

5 2


1
 �


15 6


�nswers vary. Sample response: The table is more edcient, because I can skip values.

( rom /nit 2, Lesson 1�.)

Unit 6 �0>>:n 
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&0.ti:n� %07,ti:n>3i;> �0tB00n $@,ntiti0>

�0>>:n 
6� 'B: %07,t0/ $@,ntiti0>� #,=t 


�:,7>
�ompare and contrast (orally) graphs and equations that represent a relationship between the
same quantities but have the independent and dependent variables switched.

�omprehend the terms “independent variable” and “dependent variable” (in spoken and
written language).

�reate a table, graph, and equation to represent the relationship between quantities in a set
of equivalent ratios.

�0,=nin2 ',=20t>
I can create tables and graphs that show the relationship between two amounts in a given
ratio.

I can write an equation with variables that shows the relationship between two amounts in a
given ratio.

�0>>:n !,==,tiA0
This lesson is the first of two that apply new understanding of algebraic expressions and equations
to represent relationships between two quantities. Students use and make connections between
tables, graphs, and equations that represent these relationships.

In this lesson, students revisit and extend their understanding of equivalent ratios. � familiar
scenario of mixing paints in a given ratio provides the context for writing equations that represents
the relationship between two quantities. Students then create a table of values that shows how
changes in one quantity aaect changes in the other, and graph the points from the table in the
coordinate plane. They are invited to notice that these points lie on a line. Students will study
proportional relationships in more depth in grade 7.

Students learn that relationships between two quantities can be described by two diaerent but
related equations with one quantity, the �epen�ent .aria�le, aaected by changes in the other
quantity, the in�epen�ent .aria�le. 1hen people engage in mathematical modeling, which variable
is considered independent and which is considered dependent is often the choice of the modeler
(though sometimes the situation suggests choosing one way over the other). The context in this
lesson was intentionally chosen because the context does not suggest a preference about
which quantity is chosen as the independent variable.

•

•

•

•

•

2�6
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�7i2n80nt>

�//=0>>in2

6.��.�.�: /se variables to represent two quantities in a real-world problem that change in
relationship to one another� write an equation to express one quantity, thought of as the
dependent variable, in terms of the other quantity, thought of as the independent variable.
�nalyPe the relationship between the dependent and independent variables using graphs and
tables, and relate these to the equation.  or example, in a problem involving motion at
constant speed, list and graph ordered pairs of distances and times, and write the equation

to represent the relationship between distance and time.

6.,P.�.1: /nderstand the concept of a ratio and use ratio language to describe a ratio
relationship between two quantities.  or example, “The ratio of wings to beaks in the bird
house at the Poo was , because for every wings there was beak.” “ or every vote
candidate � received, candidate � received nearly three votes.”

6.,P.�.3.a: Make tables of equivalent ratios relating quantities with whole-number
measurements, find missing values in the tables, and plot the pairs of values on the
coordinate plane. /se tables to compare ratios.

6.,P.�.3.b: Solve unit rate problems including those involving unit pricing and constant speed.
 or example, if it took 7 hours to mow � lawns, then at that rate, how many lawns could be
mowed in 35 hours� �t what rate were lawns being mowed�

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

Think Pair Share

&t@/0nt �0,=nin2 �:,7>

Let]s use equations and graphs to describe relationships with ratios.


6�
 *3i.3 "n0 *:@7/ +:@ �3::>0�
�ar% �p� 
 %inutes
The purpose of this warm-up is for students to remember that unit price can be used to figure out
which price option is a better deal and also how to compute unit price. 1hen students explain their
reasoning, they may engage in constructing arguments and critiquing the reasoning of their
classmates (MP3). The question, “1hich one would you choose�” is purposefully asked because
there is not one correct answer. 1hile there is a choice that is a better deal, that is not the question.
In defending their reasoning, students may have other reasons for their choice based on how they
make sense of the context.  or example, students might reason that a 5-gallon container is easier to
store, or that 3 1-gallon containers are easier to share, or they might re@ect both options because
they don�t like honey.

�s students work, listen for reasoning about the problem in diaerent ways to share in the
whole-class discussion. �hoose at least one student who reasoned by finding the unit cost.

•

•

•

•

•
•
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�//=0>>in2

6.,P.�.3.b

�n>t=@.ti:n,7 %:@tin0>

Think Pair Share

�,@n.3

�rrange students in groups of 2. !ive 1 minute of quiet think time followed by 1 minute to discuss
their responses with a partner.  ollow with a whole-class discussion.

�nti.i;,t0/  i>.:n.0;ti:n>

Students may choose the 5 pound @ug because they assume that larger quantities are a better deal.
�sk if they can be more precise in their reasoning and defend it mathematically.

&t@/0nt ',>6 &t,t080nt

1hich one would you choose� Be prepared to explain your reasoning.

� 5-pound @ug of honey for �15.35

Three 1.5-pound @ars of honey for �13.
5

&t@/0nt %0>;:n>0

�nswers vary. /nit costs are �3.
7 per pound for the large @ug and �2.�
 per pound for the smaller
@ars.

�.tiAitD &Dnt30>i>

Poll the class to find who selected each of the options. �sk selected students to share their
reasoning. ,ecord and display their responses for all to see. To involve more students in the
conversation, consider asking:

“1ho can restate 666]s reasoning in a diaerent way�”

•

•

•
•

•

2��
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“�oes anyone want to add on to 66666]s reasoning�”

“�o you agree or disagree� 1hy�”


6�� #,intin2 t30 &0t
�
 %inutes �t!ere is a �igital .ersion of t!is acti.ity�
This activity helps students recall what they know about solving problems in a ratio context, and
then extends their thinking to consider writing two equations that relate the two quantities in the
ratio and representing them with graphs.

�//=0>>in2

6.��.�.�

6.,P.�.1

6.,P.�.3.a

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

�xplain the meaning of independent variable and dependent variable. (This can be done before
students start working, or you can have students pause after completing the table.) �n example
may help: Suppose Lin and her neighbor share the same birthday, but Lin is 3 years older. 2ou
can find the neighbor�s age by taking Lin]s age and subtracting 3. If Lin]s age is represented by ,
and her neighbor]s age is represented by , then the equation describes the relationship.
In this equation, the value of depends on the value of , so we call the �epen�ent .aria�le and

the in�epen�ent .aria�le.

!ive students 5-� minutes of quiet work time, followed by a whole-class discussion.

Some students may not be familiar with the word “set” in this context. �xplain that it means the
scenery and other props and ob@ects that are used on stage during a play or production.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���evelop��an'ua'e�an$��9-"ols. �reate a display of important terms and
vocabulary. Include the following terms and maintain the display for reference throughout the
unit: dependent variable, independent variable. Invite students to suggest language or
diagrams to include on the display that will support their understanding of these terms.
�upports�a##essi"ilit9�&or���on#eptual�pro#essin'���e-or9

•
•

•
•
•

•
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�nti.i;,t0/  i>.:n.0;ti:n>

 or students who struggle to write an equation that relates the two quantities, help them to
represent the situation in a concrete way, like with a tape diagram or a discrete diagram. 2ou can
also draw their attention to the completed table: “1hat can you do to each number in the column
to get the number in the column�” �xpressing the relationship in words can be a helpful step to
expressing it with an equation.

&t@/0nt ',>6 &t,t080nt

Lin needs to mix a specific shade of orange paint for the set of the school play. The color uses
3 parts yellow for every 2 parts red.

1. �omplete the table to show diaerent combinations of red and yellow paint that will
make the shade of orange Lin needs.

cups of re� paint cups of yello/ paint total cups of paint

2 3

6

2


1�

1�

16

5


�2

2. Lin notices that the number of cups of red paint is always of the total number of cups.

She writes the equation to describe the relationship. 1hich is the in�epen�ent

.aria�le� 1hich is the �epen�ent .aria�le� �xplain how you know.

3. 1rite an equation that describes the relationship between and where is the
independent variable.

�. 1rite an equation that describes the relationship between and where is the
independent variable.

5. /se the points in the table to create two graphs that show the relationship between
and . Match each relationship to one of the equations you wrote.

25
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&t@/0nt %0>;:n>0

cups of re� paint cups of yello/ paint total cups of paint

2 3 5

6 � 15

� 12 2


12 1� 3


1� 21 35

16 2� �


2
 3
 5


2� �2 7


1. See table.

2. is the independent variable and is the dependent variable. The equation says that is of

, so the value of depends on the value of .

3.

�.

5.  irst graph matches , second graph matches .

Unit 6 �0>>:n 
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�=0 +:@ %0,/D 1:=  :=0�

� fruit stand sells apples, peaches, and tomatoes. Today, they sold � apples for every 5
peaches. They sold 2 peaches for every 3 tomatoes. They sold 132 pieces of fruit in total. "ow
many of each fruit did they sell�

&t@/0nt %0>;:n>0

32 apples, �
 peaches, 6
 tomatoes

�.tiAitD &Dnt30>i>

The discussion should focus on how all the representations (tables, equations, graphs) capture the
same information but look at it in a diaerent way.

Some guiding questions:

“1hy is it possible to write two diaerent equations to describe the same situation�” (2ou can
choose either quantity to be the dependent variable.)

“1hat do you notice about the numbers that multiply by the independent variable in each
equation�” (They are reciprocals, they represent the two unit rates for the situation.)

“�re there other equations we could have written that describe this situation�” (2es, for
example, we can write equations to describe the relationship between the amount of yellow
paint and the total number of cups: and )

“1hat do you notice about the similarities and diaerences between the graphs�” (Both have
points that appear to lie on a line, both lines go up as you move to the right, the line for Lin]s
equation slants up more, the coordinates of the points are reversed.)

•

•

•

•
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�epresentin'�����
��is#ussion��upports� �sk students to identify where the independent and
dependent variables are represented in the table, graph, and equation. /se sentence frames
such as “ or the equation , is the 666666 variable because 666666. is the 666666 variable

because 666666.” This will help students make comparisons of the relationship between the
variables and how they are represented.
�esi'n��rin#iple�s����pti-i:e�output��&or�#o-parison�

�0>>:n &Dnt30>i>
In this lesson we revisited equivalent ratios by writing equations that represent sets of equivalent
ratios and graphing them. Some guiding questions for discussion:

“1e wrote two equations to represent the relationship between cups of red paint and cups of
yellow paint. "ow were these the same and how were they diaerent�”

“�xplain the meaning of �epen�ent and in�epen�ent variable.”

“"ow do you know which quantity to choose as the independent variable when you write an
equation to describe a situation�” (It depends on what you know and what you need to
calculate.)

“1hen we first studied equivalent ratios, we used double number lines and tables. "ow do
graphs and equations add to your understanding of equivalent ratios� �o they help in
solving problems� If so, how�”


6�� �,6in2 �=:Bni0>
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.�

�,@n.3

 or �nglish Language Learners, clarify that the phrase “calls for” means something that is needed or
required in the situation.

&t@/0nt ',>6 &t,t080nt

� brownie recipe calls for 1 cup of sugar and cup of cour to make one batch of brownies.

To make multiple batches, the equation where is the number of cups of cour and

is the number of cups of sugar represents the relationship. 1hich graph also represents the
relationship� �xplain how you know.

•

•
•

•

•
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&t@/0nt %0>;:n>0

!raph � because for every cup of sugar, there is a half cup of cour. So, at 1 cup of sugar, there is

cup of cour. �t 2 cups of sugar, there is 1 cup of cour.  or each batch, the sugar goes up by 1 cup
and the cour goes up by a half cup.

&t@/0nt �0>>:n &@88,=D
�quations are very useful for describing sets of equivalent ratios. "ere is an example.

� pie recipe calls for 3 green apples for every 5
red apples. 1e can create a table to show
some equivalent ratios.

1e can see from the table that is always

as large as and that is always as large as

.

green apples � � re� apples � �

3 5

6 1


� 15

12 2


1e can write equations to describe the relationship between and .

25�
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1hen we know the number of green
apples and want to find the number of
red apples, we can write:

In this equation, if changes, is
aaected by the change, so we refer to
as the in�epen�ent .aria�le and as the
�epen�ent .aria�le.

1e can use this equation with any value
of to find . If 27
 green apples are
used, then or �5
 red apples

are used.

1hen we know the number of red apples
and want to find the number of green
apples, we can write:

In this equation, if changes, is
aaected by the change, so we refer to
as the independent variable and as the
dependent variable.

1e can use this equation with any value
of to find . If 275 red apples are used,
then or 165 green apples are

used.

1e can also graph the two equations we wrote to get a visual picture of the relationship
between the two quantities.

�7:>>,=D
dependent variable

independent variable

• •

•
•
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�0>>:n 
6 #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
"ere is a graph that shows some values for the number of cups of sugar, , required to make

batches of brownies.

a. �omplete the table so that the pair of numbers in each column represents the
coordinates of a point on the graph.

1 2 3 � 5 6 7

b. 1hat does the point mean in terms of the amount of sugar and number of
batches of brownies�

c. 1rite an equation that shows the amount of sugar in terms of the number of batches.

&:7@ti:n

a.
1 2 3 � 5 6 7

1 2 3

b. To make � batches of brownies, you need � cups of sugar.

c.

256
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#=:-708 �
&t,t080nt
�ach serving of a certain fruit snack contains �
 calories.

a. "an wants to know how many calories he gets from the fruit snacks. 1rite an equation
that shows the number of calories, , in terms of the number of servings, .

b. Tyler needs some extra calories each day during his sports season. "e wants to know
how many servings he can have each day if all the extra calories come from the fruit
snack. 1rite an equation that shows the number of servings, , in terms of the number
of calories, .

&:7@ti:n
a.

b. or

#=:-708 �
&t,t080nt
%iran shops for books during a 2
� oa sale.

a. 1hat percent of the original price of a book does
%iran pay during the sale�

b. �omplete the table to show how much %iran
pays for books during the sale.

c. 1rite an equation that relates the sale price, , to
the original price .

d. )n graph paper, create a graph showing the
relationship between the sale price and the
original price by plotting the points from the
table.

original price
in �ollars

sale price
in �ollars

1

2

3

�

5

6

7

�

�

1
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&:7@ti:n
a. �
�

b. Sale prices: 
.�
, 1.6
, 2.�
, 3.2
, �.

, �.�
, 5.6
, 6.�
, 7.2
, �.



c.

d.

#=:-708 

&t,t080nt
�valuate each expression when is � and is 6.

a.

b.

c.

d.

e.

f.

&:7@ti:n
a. 1�

25�
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b. 66

c. �

d.

e. 17

f. 1

( rom /nit 6, Lesson 15.)

#=:-708 �
&t,t080nt
 ind . Show your reasoning.

&:7@ti:n
�.63�. Sample reasoning: . Because 12.3� is of 1,23� and 
.7 is of 7, the

product �,63� needs to be multiplied by ) or .

( rom /nit 5, Lesson �.)

#=:-708 6
&t,t080nt
 or each expression, write another division expression that has the same value and that can
be used to help find the quotient. Then, find each quotient.

a.

b.

c.

&:7@ti:n
�nswers vary. Sample response:

a. . The quotient is 6
�.2.

b. . The quotient is 6
7.5.

c. . The quotient is 12.5

( rom /nit 5, Lesson 13.)

Unit 6 �0>>:n 
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�0>>:n 
�� 'B: %07,t0/ $@,ntiti0>� #,=t �

�:,7>
�reate a table, graph, and equation to represent the relationship between distance and time
for an ob@ect moving at a constant speed.

Identify (in writing) the independent and dependent variable in a equation.

Interpret (orally and in writing) an equation that represents the relationship between distance
and time for an ob@ect moving at a constant speed.

�0,=nin2 ',=20t>
I can create tables and graphs to represent the relationship between distance and time for
something moving at a constant speed.

I can write an equation with variables to represent the relationship between distance and time
for something moving at a constant speed.

�0>>:n !,==,tiA0
In this second lesson on representing relationships between two quantities, walking at a constant
rate provides the context for writing an equation that represents the relationship. Students use and
make connections between tables, graphs, and equations that represent the relationship between
time and distance. They use their representations to compare rates and consider how each of the
representations would change if the independent and dependent variables were switched.

�7i2n80nt>

�//=0>>in2

6.��.�.�: /se variables to represent two quantities in a real-world problem that change in
relationship to one another� write an equation to express one quantity, thought of as the
dependent variable, in terms of the other quantity, thought of as the independent variable.
�nalyPe the relationship between the dependent and independent variables using graphs and
tables, and relate these to the equation.  or example, in a problem involving motion at
constant speed, list and graph ordered pairs of distances and times, and write the equation

to represent the relationship between distance and time.

6.,P.�.3.a: Make tables of equivalent ratios relating quantities with whole-number
measurements, find missing values in the tables, and plot the pairs of values on the
coordinate plane. /se tables to compare ratios.

6.,P.�.3.b: Solve unit rate problems including those involving unit pricing and constant speed.
 or example, if it took 7 hours to mow � lawns, then at that rate, how many lawns could be
mowed in 35 hours� �t what rate were lawns being mowed�

•

•
•

•

•

•

•

•
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�n>t=@.ti:n,7 %:@tin0>

ML,7: �ompare and �onnect

(otice and 1onder

%0<@i=0/  ,t0=i,7>

�:7:=0/ ;0n.i7>

&t@/0nt �0,=nin2 �:,7>

Let]s use equations and graphs to describe stories with constant speed.


��
 *,76in2 t: t30 �i-=,=D
�ar% �p� �� %inutes
Students reason about the relationship between distance, rate, and time to solve a problem. The
purpose is to reactivate what students know about constant speed contexts, where constant speed
is represented by a set of equivalent ratios associating distance traveled and elapsed time. In the
longer activity that follows, students represent a constant speed context using a table, equations,
and graphs.

�s students work, watch for diaerent representations used (particularly tables) as well as for
students who calculate each person�s speed in miles per hour or each person�s pace in hours per
mile.

�//=0>>in2

6.��.�.�

6.,P.�.3.a

6.,P.�.3.b

�n>t=@.ti:n,7 %:@tin0>

(otice and 1onder

�,@n.3

�onsider starting oa by having students close their books or devices, and display the following
situation. �sk students, �1hat do you notice�� �1hat do you wonder��

Lin and $ada each leave school at 3 p.m. to walk to the library. They each walk at a steady rate.
1hen do they arrive�

!ive them 1 minute to think of at least one thing they notice and one thing they wonder.

Students might notice that they leave at 3 p.m., that they walk at a steady rate (also called a
constant speed), and that there is not enough information given to answer the question.

•
•

•
•
•

•
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Students might wonder many things, but in order to answer the question, they would need to
know:

"ow fast do they each walk�

"ow far away is the library�

�sk students to open their books or devices and use the additional information to solve the
problem by any method they choose. If desired, remind students of tools that may be appropriate
including double number lines or tables of equivalent ratios.

&t@/0nt ',>6 &t,t080nt

Lin and $ada each walk at a steady rate from school to the library. Lin can walk 13 miles in 5
hours, and $ada can walk 25 miles in 1
 hours. They each leave school at 3:

 and walk

miles to the library. 1hat time do they each arrive�

&t@/0nt %0>;:n>0

Lin arrives at �:15 and $ada arrives at �:1�. �xplanations vary. Sample response:

"ere is a table of equivalent ratios for Lin. Instead of use .

�istance �%iles� ti%e �!ours�

13 5

1

"ere is a table of equivalent ratios for $ada.

�istance �%iles� ti%e �!ours�

25 1


1

To travel miles it takes Lin or 1.25 hours, which is an hour and fifteen minutes. She arrives at

�:15.

To travel miles it takes $ada or 1.3 hours, which is an hour and eighteen minutes. She arrives

at �:1�.

•
•
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�.tiAitD &Dnt30>i>

Invite students who used diaerent representations and lines of reasoning to share. If no student
mentions it, demonstrate how to represent on person�s trip using a table of equivalent ratios with
columns representing distance and time. �sk a student to explain how to use the table to reason
about the distance traveled in 1 hour and the time it takes to travel 1 mile.

)ne way to reason is to notice that Lin can walk 26 miles in 1
 hours, so she walks slightly faster
than $ada (who can complete 25 miles in 1
 hours) and should arrive a bit sooner. Both of these
ways of reasoning are in preparation for the following activity.


��� '30 *,76�,�t3:n
�
 %inutes �t!ere is a �igital .ersion of t!is acti.ity�
This activity revisits the familiar context of traveling at a constant rate. Students calculate and
compare the unit rates in miles per hour for three people and consider the graphs and equations
that describe the distanceZtime relationship.

�//=0>>in2

6.��.�.�

6.,P.�.3.a

�n>t=@.ti:n,7 %:@tin0>

ML,7: �ompare and �onnect

�,@n.3

!ive students access to colored pencils and 5Z� minutes of quiet work time, followed by a
whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���nternali:e��xe#utive��un#tions� �hunk this task into more manageable
parts.  or example, after students have completed the table about the walk-a-thon, check-in
with either select groups of students or the whole class. Invite students to share the strategies
they have used so far as well as any questions they have before continuing.
�upports�a##essi"ilit9�&or���r'ani:ation���ttention

&t@/0nt ',>6 &t,t080nt

�iego, �lena, and �ndre participated in a walk-a-thon to raise money for cancer research.
They each walked at a constant rate, but their rates were diaerent.

1. �omplete the table to show how far each participant walked during the walk-a-thon.

•
•

•
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ti%e in !ours
%iles /al#e�

�y Diego
%iles /al#e�

�y �lena
%iles /al#e�

�y �n�re

1

2 6

12 11

5 17.5

2. "ow fast was each participant walking in miles per hour�

3. "ow long did it take each participant to walk one mile�

�. !raph the progress of each person in the coor�inate plane. /se a diaerent color for
each participant.

5. �iego says that represents his walk, where is the distance walked in miles and
is the time in hours.

a. �xplain why relates the distance �iego walked to the time it took.

26�
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b. 1rite two equations that relate distance and time: one for �lena and one for
�ndre.

6. /se the equations you wrote to predict how far each participant would walk, at their
same rate, in � hours.

7.  or �iego�s equation and the equations you wrote, which is the dependent variable and
which is the independent variable�

&t@/0nt %0>;:n>0

1.

ti%e in
!ours

%iles /al#e� �y
Diego

%iles /al#e� �y
�lena

%iles /al#e� �y
�n�re

1 3 2.75 or 2 3.5

2 6 5.5 or 5 7

� 12 11 1�

5 15 13.75 or 13 17.5

2. �iego: 3 miles per hour, �lena: 2.75 miles per hour, �ndre: 3.5 miles per hour

3. �iego: hour, �lena: hour, �ndre: hour

�.

5. a. �nswers vary. Sample response: �iego walked 3 miles in 1 hour. So you can multiply the
number of hours by 3 to find the distance.
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b. �lena: , �ndre: or equivalent

6. �iego: 2� miles, �lena: 22 miles, �ndre: 2� miles

7. �nswers vary. Sample response: In �iego�s equation, time is the independent variable and
distance is the dependent variable. If the equations look instead like , the distance is

the independent variable and time is the dependent variable.

�=0 +:@ %0,/D 1:=  :=0�

1. Two trains are traveling toward
each other, on parallel tracks.
Train � is moving at a constant
speed of 7
 miles per hour. Train
B is moving at a constant speed
of 5
 miles per hour. The trains
are initially 32
 miles apart. "ow
long will it take them to meet�
)ne way to start thinking about
this problem is to make a table.
�dd as many rows as you like.

2. "ow long will it take a train
traveling at 12
 miles per hour to
go 32
 miles�

3. �xplain the connection between
these two problems.

train � train 


starting position 
 miles 32
 miles

after � !our 7
 miles 27
 miles

after � !ours

&t@/0nt %0>;:n>0

1. hours, or 2 hours and �
 minutes.

2. 2 hours and �
 minutes.

3. Since trains � and B are moving toward each other, we can add their two speeds to find the
rate at which their distance decreases. 7
 miles per hour 5
 miles per hour 12
 miles per
hour.

�.tiAitD &Dnt30>i>

The goal of the discussion is to ensure that students understand how each of the table, graph, and
equations represent the situation and how they are connected to each other. �onsider asking some
of the following questions:

“"ow can you determine from the table who walked the fastest and slowest�”

“"ow can you determine from the graph who walked the fastest and slowest�”

“"ow can you determine from the equations who walked the fastest and slowest�”

•
•
•
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“If distance was the independent variable, how would the equations and graphs be diaerent�”

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�epresentin'���pea+in'���istenin'��������o-pare�an$��onne#t� Invite students to prepare a visual
display of their table, graph, and equations that relate distance and time for each participant.
�s students analyPe each others] work, ask them to share what is especially clear in a particular
representation. Listen for and amplify the language students use to describe how the distance
traveled increases by a constant amount per hour and how this pattern can be seen on the
table and graph. This will foster students] meta-awareness and support constructive
conversations as they compare and connect the tables, graphs, and equations that represent
the same situation.
�esi'n��rin#iples�s����ultivate�#onversation���axi-i:e�-eta�a7areness

�0>>:n &Dnt30>i>
�sk students to think about the diaerent representations they used for a situation involving time,
distance, and a constant rate. Invite their thoughts on which representations would be most helpful
in finding unknown quantities in diaerent situations. �sk what factors they would consider in
deciding which quantity to set as the independent variable when writing an equation to describe a
situation.


��� �nt0=;=0t t30 #:int
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.�

&t@/0nt ',>6 &t,t080nt

�uring a walk-a-thon, (oah�s time in hours, , and distance in miles, , are related by the
equation . � graph of the equation includes the point .

1. Identify the independent variable.

2. 1hat does the point represent in this situation�

3. 1hat point would represent the time it took to walk miles�

&t@/0nt %0>;:n>0

1. �istance, , is the independent variable.

2. �nswers vary. Sample responses: (oah can walk 12 miles in � hours. It takes (oah � hours to
walk 12 miles.

•

•
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3. . ,

&t@/0nt �0>>:n &@88,=D
�quations are very useful for solving problems with constant speeds. "ere is an example.

� boat is traveling at a constant speed of 25 miles per hour.

1. "ow far can the boat travel in 3.25 hours�

2. "ow long does it take for the boat to travel 6
 miles�

1e can write equations to help us answer questions like these.

Let�s use to represent the time in hours and to represent the distance in miles that the
boat travels.

1hen we know the time and want to find
the distance, we can write:

In this equation, if changes, is aaected
by the change, so we is the independent
variable and is the dependent variable.

This equation can help us find when we
have any value of . In hours, the boat can
travel or miles.

1hen we know the distance and want to find
the time, we can write:

In this equation, if changes, is aaected by
the change, so we is the independent
variable and is the dependent variable.

This equation can help us find when for any
value of . To travel 6
 miles, it will take or

hours.

These problems can also be solved using important ratio techniques such as a table of
equivalent ratios. The equations are particularly valuable in this case because the answers
are not round numbers or easy to quickly evaluate.

1e can also graph the two equations we wrote to get a visual picture of the relationship
between the two quantities:

26�
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�7:>>,=D
coordinate plane•
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�0>>:n 
� #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
� car is traveling down a road at a constant speed of 5
 miles per hour.

a. �omplete the table with the amounts of
time it takes the car to travel certain
distances, or the distances traveled for
certain amounts of time.

b. 1rite an equation that represents the
distance traveled by the car, , for an
amount of time, .

c. In your equation, which is the dependent
variable and which is the independent
variable�

ti%e �!ours� �istance �%iles�

2

1.5

5


3



&:7@ti:n

ti%e �!ours� �istance �%iles�

2 1



1.5 75

1 5


6 3



a. see table

b.

c. is the independent variable and is the dependent variable.

27
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#=:-708 �
&t,t080nt
The graph
represents the
amount of time
in hours it
takes a ship to
travel various
distances in
miles.

a. 1rite the coordinates of one point on the graph. 1hat does the point represent�

b. 1hat is the speed of the ship in miles per hour�

c. 1rite an equation that relates the time, , it takes to travel a given distance, .

&:7@ti:n
a. �nswers vary. Sample response: . This point represents that the ship travels 75 miles in

3 hours.

b. 25 miles per hour

c. or

#=:-708 �
&t,t080nt
 ind a solution to each equation in the list that follows (not all numbers will be used):

a.

b.

c.

d.

e.

f.

Unit 6 �0>>:n 
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g.

List: 1 2 3 � 5 7 � 1
 16

&:7@ti:n
a. 3

b. 1

c. 1


d.

e. 7

f. �

g. �

( rom /nit 6, Lesson 15.)

#=:-708 

&t,t080nt
Select all the expressions that are equivalent to .

�.

B.

�.

�.

�.

&:7@ti:n
4���, �B�, ���5
( rom /nit 6, Lesson 11.)

#=:-708 �
&t,t080nt
�valuate each expression if is 1, is 2, and is 3.

a.

272



235

b.

c.

d.

e.

&:7@ti:n
a. �

b. 123

c. 56

d. 6�

e. 1.2�1

( rom /nit 6, Lesson 15.)
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�0>>:n 
��  :=0 %07,ti:n>3i;>

�:,7>
�oordinate (orally and in writing) graphs, tables, and equations that represent the same
relationship.

�reate an equation and a graph to represent the relationship between two variables that are
inversely proportional.

�escribe and interpret (orally and in writing) a graph that represents a nonlinear relationship
between independent and dependent variables.

�0,=nin2 ',=20t>
I can create tables and graphs that show diaerent kinds of relationships between amounts.

I can write equations that describe relationships with area and volume.

�0>>:n !,==,tiA0
This lesson is optional. It oaers opportunities to look at multiple representations (equations,
graphs, and tables) for some diaerent contexts.

This final lesson on relationships between two quantities examines situations of constant area,
constant volume, and a doubling relationship. Students have an opportunity to engage in MP7 as
they notice the similar structures of the situations in the Making a Banner and �ereal
Boxes activities, as well as connecting the Multiplying Mosquitoes activity to prior work with
exponents and the !enie�s coins situation from earlier in the unit. They may use those observations
and knowledge to more easily solve the problems in the activities.

�onsider oaering students a choice about which one they work on. Then, in the lesson synthesis,
invite students to share their work with the class and compare and contrast the representations of
the diaerent contexts.

�7i2n80nt>

�//=0>>in2

6.��.�.�: /se variables to represent two quantities in a real-world problem that change in
relationship to one another� write an equation to express one quantity, thought of as the
dependent variable, in terms of the other quantity, thought of as the independent variable.
�nalyPe the relationship between the dependent and independent variables using graphs and
tables, and relate these to the equation.  or example, in a problem involving motion at
constant speed, list and graph ordered pairs of distances and times, and write the equation

to represent the relationship between distance and time.

�n>t=@.ti:n,7 %:@tin0>

ML,6: Three ,eads

•

•

•

•
•

•

•
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ML,7: �ompare and �onnect

ML,�: �iscussion Supports

1hich )ne �oesn]t Belong�

&t@/0nt �0,=nin2 �:,7>

Let]s use graphs and equations to show relationships involving area, volume, and exponents.


��
 *3i.3 "n0 �:0>nFt �07:n2� �=,;3>
�ar% �p� 
 %inutes
The purpose of this warm-up is to prompt students to reason about what a set of organiPed points
in a coordinate plane might mean. This activity invites students to explain their reasoning and hold
mathematical conversations, and allows you to hear how they use terminology and talk about
points in a coordinate plane. To allow all students to access the activity, there is not one correct
answer so students are able to choose any figure as long as they can support their reasoning. �s
students share their responses, listen for important ideas and terminology that will be helpful in
upcoming work.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

1hich )ne �oesn]t Belong�

�,@n.3

�rrange students in groups of 2-�. �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 1 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 oaer at least one reason ea#( figure doesn]t
belong.

&t@/0nt ',>6 &t,t080nt

1hich one doesn]t belong�

•
•
•

•

•
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&t@/0nt %0>;:n>0

�nswers vary. Possible responses:

�: The only one that starts at the origin� the only one with the points , , and .
Students might note that this graph looks like the graphs of ratio relationships.

B: The only one that decreases as you move to the right

�: The only one where the points are not on a line. Points are not equally spaced� the higher points
are farther apart.

�: The only one that is cat, not increasing or decreasing as you move to the right

�.tiAitD &Dnt30>i>

�fter students have conferred in groups, invite each group to share one reason why a particular
figure might not belong. ,ecord 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 shape does not belong, attend to students] explanations and ensure the reasons given are
correct. �uring the discussion, prompt students with the following questions:

�"ow would you describe the relationship between the two quantities represented by the two
axes��

��o you have any ideas about what quantities or relationships any of these graphs might
represent�� (If students do have ideas, based on relationships they have explored or others
they are thinking about, have them explain why the graph represents the relationship.)

•

•
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���  ,6in2 , �,nn0=
�ptional� �
 %inutes �t!ere is a �igital .ersion of t!is acti.ity�
In this activity, students consider the relationship between length and width for diaerent rectangles
with the same given area and are asked to compare strategies for finding various lengths and
widths. They make sense of how the graph shows what happens to the width when the length
changes and what the plotted points on the graph mean in the context of the problem.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,6: Three ,eads

�,@n.3

!ive students 1
 minutes of quiet work time, followed by a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�epresentation���nternali:e��o-pre(ension� �ctivate or supply background knowledge. ,emind
students that they can draw rectangle diagrams to help them determine the missing values.
�upports�a##essi"ilit9�&or���o#ial�e-otional�s+ills���on#eptual�pro#essin'

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�ea$in'��������(ree��ea$s� /se 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., This problem is about creating a banner. Mai needs
to buy material). /se the second read to identify the important quantities by asking students
what can be counted or measured (e.g., The area of the banner needs to be 36 square units). 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 keeping the intended level of cognitive demand in the task.
�esi'n��rin#iple�s����upport�sense�-a+in'���axi-i:e�-eta�a7areness

&t@/0nt ',>6 &t,t080nt

Mai is creating a rectangular banner to advertise the school play. The material for the banner
is sold by the square foot. Mai has enough money to buy 36 square feet of material. She is
trying to decide on the length and width of the banner.

1. If the length is 6 feet, what is the width�

•

•
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2. If the length is � feet, what is the width�

3. If the length is � feet, what is the width�

�. To find diaerent combinations of length and width that give an area of 36 square feet,
Mai uses the equation , where is the width and is the length. �ompare your

strategy and Mai�s method for finding the width. "ow were they the same or diaerent�

5. /se several
combinations of
length and width
to create a graph that
shows the
relationship between
the side lengths of
various rectangles
with area 36 square
feet.

6. �xplain how the graph describes the relationship between length and width for diaerent
rectangles with area 36.

7. Suppose Mai used the equation to find the length for diaerent values of the
width. 1ould the graph be diaerent if she graphed length on the vertical axis and width
on the horiPontal axis� �xplain how you know.

&t@/0nt %0>;:n>0

1. 6 feet

2. � feet

3. � feet

�. �nswers vary. Sample response: I looked for a number to multiply the length by to get 36.

27�



241

5.

6. �nswers vary. Sample response: �s the length increases, the width decreases.

7. The graph would look the same. �xplanation varies. Sample explanation: The values for length
and width would @ust switch.

�.tiAitD &Dnt30>i>

The discussion should focus on the connection between the situation, the equation or strategy for
finding combinations that make the area 36, and the graph that represents the relationship
between length and width in the diaerent rectangles.

Some guiding questions:

“1hat does the point (for example) in the graph mean� In general, what does each
point represent�” (each point represents a rectangle with area 36. represents a
rectangle with length 2 and height 1�)

“1hy does it make sense that the graph falls as you move to the right�” (The length and width
are factors of a fixed product, so if one increases the other has to decrease)

“1here do you see the area 36 in each of the situation, the equation or strategy for finding
combinations, and the graph that shows those combinations�” (in the graph, the coordinates
of each point multiply to 36)

“�escribe what the graph would look like if it were to extend more to the right. (ame some
points on the graph and describe their coordinates.” (Points could be ,

, . would be a fraction less than 1 as gets larger than 36 because and

have to multiply to 36. The points will keep getting closer to the -axis as gets smaller.

•

•

•

•
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��� �0=0,7 �:C0>
�ptional� �
 %inutes �t!ere is a �igital .ersion of t!is acti.ity�
This activity presents a situation with a similar structure to the area situation in the Making a
Banner activity. Students consider diaerent combinations of base areas and heights that keep the
volume of a rectangular box at 225 cubic inches. They complete a table for given values of area and
height, write an equation relating the area and height, and graph the relationship.

If students have completed the Making a Banner activity, prompt them to think about similarities
and diaerences they noticed between the activities. Invite students to share these thoughts during
the discussion. Students have an opportunity to engage in MP7 as they notice the similar structures
of the two situations and use that knowledge to solve the problems in this activity.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,7: �ompare and �onnect

�,@n.3

!ive students 1
 minutes of quiet work time and follow with a whole-class discussion.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���rovi$e��##ess�&or��(9si#al��#tion� Provide access to tools and assistive
technologies. �llow students to use the applet for this activity to facilitate plotting the ordered
pairs from the table on a graph.
�upports�a##essi"ilit9�&or���isual�spatial�pro#essin'��on#eptual�pro#essin'���r'ani:ation

&t@/0nt ',>6 &t,t080nt

� cereal manufacturer needs to design a cereal box that has a volume of 225 cubic inches
and a height that is no more than 15 inches.

1. The designers know that the volume of a rectangular prism can be calculated by
multiplying the area of its base and its height. �omplete the table with pairs of values

that will make the volume 225 in3.

!eig!t �in� 5 � 12

area of �ase �in�� 75 15

2. �escribe how you found the missing values for the table.

•

•
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3. 1rite an equation that shows how the area of the base, , is aaected by changes in the

height, , for diaerent rectangular prisms with volume 225 in3.

�. Plot the ordered pairs
from the table on the
graph to show the
relationship between
the area of the base
and the height for
diaerent boxes box

with volume 225 in3.

&t@/0nt %0>;:n>0

1.
!eig!t �in� 3 5 � 12 15 7

area of �ase 75 �5 25 1�.75 15 3


2. �nswers vary. Sample response: �ivide 225 by either the area or height.

3. �nswers vary. Sample response: or equivalent

�.

Unit 6 �0>>:n 
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�.tiAitD &Dnt30>i>

The purpose of the discussion is to connect this activity to the previous one and point out
similarities and diaerences between them.

�onsider asking the following questions:

�"ow does this situation compare to the one in the Making a Banner activity�� (The structure
of the equations was similar: the two quantities multiply to a constant.)

�"ow did you decide on an equation that represents the relationship��

�"ow would the graph be diaerent if height was on the vertical axis and area on the horiPontal
axis�� (It would look the same since the two numbers multiply to a constant.)

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�epresentin'���pea+in'���istenin'��������o-pare�an$��onne#t� Invite students to prepare a visual
display of their table, graph, and equation that represent the relationship between the area of
the base and height of the cereal box. �s students analyPe each others] work, ask them to
share what is especially clear in a particular representation. Listen for and amplify the language
students use to describe how the area of the base decreases as the height of the cereal boxes
increases. Invite students to identify where they see the volume of 225 cubic inches
represented in the table, graph, and equation. Listen for and amplify the language students
use to describe how the coordinates of each point on the graph multiply to 225. This will foster
students] meta-awareness about language and support constructive conversations.
�esi'n��rin#iples�s����ultivate�#onversation���axi-i:e�-eta�a7areness

•

•
•
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��
  @7ti;7Din2  :><@it:0>
�ptional� �� %inutes �t!ere is a �igital .ersion of t!is acti.ity�
In this activity, students consider a doubling relationship where the exponent is a variable. Monitor
for students who connect this activity to the lessons on exponents, or who recogniPe that the
quantities in this relationship are changing with respect to each other in a diaerent manner than
previous examples they have seen. "ave these students share during the discussion.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

ML,�: �iscussion Supports

�,@n.3

!ive students 5-7 minutes of quiet work time, followed by a whole-class discussion.

&t@/0nt ',>6 &t,t080nt

� researcher who is studying mosquito populations collects the following data:

�ay in
t!e stu�y

nu%�er of
%os)uitoes

1 2

2 �

3 �

� 16

5 32

1. The researcher said that, for these five days, the number of mosquitoes, , can be found
with the equation where is the day in the study. �xplain why this equation
matches the data.

•

•
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2. /se the ordered pairs
in the table to graph
the relationship
between number of
mosquitoes and day
in the study for these
five days.

3. �escribe the graph. �ompare how the data, equation, and graph illustrate the
relationship between the day in the study and the number of mosquitoes.

�. If the pattern continues, how many mosquitoes will there be on day 6�

&t@/0nt %0>;:n>0

1. �nswers vary. Sample response: , , , , and , so the equation
matches the data.

2.

2��
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3. �nswers vary. Sample response: The graph is increasing and rises very quickly after the first
few days. 1e see bigger and bigger @umps from day to day in the data. In the equation, the
exponent means that the numbers are doubling each day.

�. , 6� mosquitoes

�.tiAitD &Dnt30>i>

The purpose of this discussion is to help students make connections between the table, graph, and
equation that describe this situation. �sk students to share who connected this activity to the
lessons on exponents, or who recogniPe that the quantities in this relationship are changing with
respect to each other in a diaerent manner than previous examples they have seen.

�onsider asking some of these questions:

“1hich of the data, equation, or graph gives you more of a feel for how the mosquito
population changes with the day in the study�”

“Think back to the lesson on exponents with the dot pattern and the !enie activity. "ow do
those situations compare with this mosquito situation� "ow would tables of data, graphs, and
equations compare�”

“1hat are some similarities and diaerences you noticed between all the relationships you�ve
seen in the last few lessons�”

�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�pea+in'���istenin'�����
��is#ussion��upports� To support whole-class discussion, display
sentence frames such as, “The dot pattern is similar to� diaerent than the mosquito situation
because 66666666,” and “The genie situation is similar to� diaerent than the mosquito situation
because 66666666.” This routine will support rich and inclusive discussion about the similarities
and diaerences between all of the relationships students have seen in the last few lessons.
�esi'n��rin#iple�s����pti-i:e�output��&or�#o-parison����ultivate�#onversation

�0>>:n &Dnt30>i>
In this lesson we looked at three situations: rectangles with the same area, rectangular prisms with
the same volume, and one quantity that doubles repeatedly each time another quantity is
increased by 1. In each situation we examined the relationship between two quantities: length and
width of the rectangle, area of the base and height, number of mosquitos and number of days.

Invite students to share and discuss their work with the class. To facilitate discussion, ask students
to restate each other�s explanations. �raw attention to the meaning of the components of each
representation, and how the representations of the diaerent situations are alike and diaerent.  or
example, ask questions like,

•

•

•
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�1hat is the meaning of the coordinates of that specific point��

�"ow are the coordinates of a specific point connected to an equation that represents the
situation��

�In the first activity, for a larger length, there is a s-aller width. But in the last activity, for a
larger number of days, there is a lar'er number of mosquitos. "ow come��


��� �nt0=;=0t t30 #:int
�ool Do/n� 
 %inutes
�//=0>>in2

6.��.�.�

&t@/0nt ',>6 &t,t080nt

The equation relates the perimeter of any square and its side length . � graph of

the equation includes the point .

1. 1hat does the point represent in this situation�

2. 1hat point would represent a square with perimeter �

&t@/0nt %0>;:n>0

1. It represents a square with side length 3 and perimeter 12.

2.

&t@/0nt �0>>:n &@88,=D
�quations can represent relationships between geometric quantities.  or instance:

If is the side length of a square, then the area is related to by .

Sometimes the relationships are more specific.  or example, the perimeter of a
rectangle with length and width is . If we consider only rectangles with
a length of 1
, then the relationship between the perimeter and the width
is .

"ere is another example of an equation with exponent expressing the relationship between
quantities:

� super ball is dropped from 1
 feet. )n each successive bounce, it only goes as high

as on the previous bounce.

This means that on the first bounce, the ball will bounce 5 feet high, and then on the
second bounce it will only go feet high, and so on. 1e can represent this situation

•
•

•

•

•
•

•
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with an equation to find how high the super ball will bounce after any number of
bounces.

To find how high the super ball bounces on the bounce, we have to multiply 1
 feet
(the initial height) by and multiply by again for each bounce thereafter� we need to

do this times. So the height, , of the ball on the bounce will be . In this

equation, the dependent variable, , is aaected by changes in the independent variable,
.

�quations and graphs can give us insight into diaerent kinds of relationships between
quantities and help us answer questions and solve problems.

Unit 6 �0>>:n 
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�0>>:n 
� #=,.ti.0 #=:-708>
#=:-708 


&t,t080nt
�lena is designing a logo in the shape of a parallelogram. She wants the logo to have an area
of 12 square inches. She draws bases of diaerent lengths and tries to compute the height for
each.

a. 1rite an equation �lena can use to find the height, , for each value of the base, .

b. /se your equation to find the height of a parallelogram with base inches.

&:7@ti:n
a.

b. � inches

#=:-708 �
&t,t080nt
"an is planning to ride his bike 2� miles.

a. "ow long will it take if he rides at a rate of:

3 miles per hour� � miles per hour� 6 miles per hour�

b. 1rite an equation that "an can use to find , the time it will take to ride 2� miles, if his
rate in miles per hour is represented by .

c. )n graph paper, draw a graph that shows in terms of for a 2�-mile ride.

&:7@ti:n
a. � hours, 6 hours, � hours

b. or .

2��
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c.

#=:-708 �
&t,t080nt
The graph of the equation contains the points and .

a. �reate a story that is represented by this graph.

b. 1hat do the points mean in the context of your story�

&:7@ti:n
�nswers vary. Sample response: Lin and $ada each build a tower of 1
 cubes. Lin]s cubes have edge
length 2 and $ada]s have edge length �. They use the equation to compute the volume of
their towers.

#=:-708 

&t,t080nt
2ou find a brass bottle that looks really old. 1hen you rub some dirt oa of the bottle, a genie
appears� The genie oaers you a reward. 2ou must choose one:

�5
,


 or a magical �1 coin.

The coin will turn into two coins on the first day. The two coins will turn into four coins on the
second day. The four coins will double to � coins on the third day. The genie explains the
doubling will continue for 2� days.

Unit 6 �0>>:n 
� 2��



252

a. 1rite an equation that shows the
number of coins, , in terms of the day,

.

b. �reate a table that shows the number of
coins for each day for the first 15 days.

c. �reate a graph for days 7 through 12 that
shows how the number of coins grows
with each day.

&:7@ti:n
a.

b.
�ay � � nu%�er of coins � �

1 2

2 �

3 �

� 16

5 32

6 6�

7 12�

� 256

� 512

1
 1,
2�

11 2,
��

12 �,
�6

13 �,1�2

1� 16,3��

15 32,76�

c. The numbers are too large to show exact numbers on the vertical axis. It]s best to mark
increments of 5

 or 1


 and approximate the positions.

2�
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#=:-708 �
&t,t080nt
�t a market, 3.1 pounds of peaches cost �7.72. "ow much did the peaches cost per pound�
�xplain or show your reasoning. ,ound your answer to the nearest cent.

&:7@ti:n
�2.�� per pound. ,easoning varies. Sample reasoning: �ivide 7.72 by 3.1 to get the price of the
peaches per pound in dollars. If dividend and divisor are both multiplied by 1

, the value of the
quotient does not change. Then calculate by long division. The quotient is a little more
than 2.��
.

( rom /nit 5, Lesson 13.)

#=:-708 6
&t,t080nt
�ndre set up a lemonade stand last weekend. It cost him �
.15 to make each cup of
lemonade, and he sold each cup for �
.35.

a. If �ndre collects ��.�
, how many cups did he sell�

b. "ow much money did it cost �ndre to make this amount of lemonade�

c. "ow much money did �ndre make in profit�

Unit 6 �0>>:n 
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&:7@ti:n
a. 2� ( )

b. ��.2
 ( )

c. �5.6
 ( )

( rom /nit 5, Lesson 13.)

2�2
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&0.ti:n� �0t�> #@t it t: *:=6

�0>>:n 
�� ',-70>� �<@,ti:n>� ,n/ �=,;3>� "3  D�

�:,7>
�reate a verbal description and a graph to represent the relationship shown in an equation
and table.

Identify tables and equations that represent the same relationship and @ustify (orally) the
match.

Interpret and critique (orally) diaerent representations of the same relationship, i.e. table,
equation, graph, and verbal description

�0,=nin2 ',=20t>
I can create a table and a graph that represent the relationship in a given equation.

I can explain what an equation tells us about the situation.

�0>>:n !,==,tiA0
In this culminating lesson, students look at several examples of equations that represent important
relationships from real-world situations. In the first activity, students examine all � of the
relationships briecy, matching an equation and a table that represent the same relationship. In the
following activities, each student works with one of the relationships in more detail: interpreting the
equation, continuing the table, and creating a graph. This gives students an opportunity to become
an expert on one of these relationships and then use multiple representations to explain their
understanding to others.

�7i2n80nt>

�//=0>>in2

6.��.�.2: 1rite, read, and evaluate expressions in which letters stand for numbers.

6.��.B.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.

6.��.�.�: /se variables to represent two quantities in a real-world problem that change in
relationship to one another� write an equation to express one quantity, thought of as the
dependent variable, in terms of the other quantity, thought of as the independent variable.
�nalyPe the relationship between the dependent and independent variables using graphs and
tables, and relate these to the equation.  or example, in a problem involving motion at
constant speed, list and graph ordered pairs of distances and times, and write the equation

to represent the relationship between distance and time.

•

•

•

•
•

•
•

•
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�n>t=@.ti:n,7 %:@tin0>

!roup Presentations

ML,7: �ompare and �onnect

Take Turns

%0<@i=0/  ,t0=i,7>

�=,;3 ;,;0=
&ti.6D n:t0>
'::7> 1:= .=0,tin2 , Ai>@,7 /i>;7,D
�ny way for students to create work that can be
easily displayed to the class. �xamples: chart

paper and markers, whiteboard space and
markers, shared online drawing tool, access to a
document camera.

&t@/0nt �0,=nin2 �:,7>

Let]s explore some equations from real-world situations.


��
  ,t.3in2 �<@,ti:n> ,n/ ',-70>
�� %inutes
The purpose of this activity is to familiariPe students with the � relationships they will continue to
work with for the rest of this lesson. In this activity, students match equations and tables that
represent the same relationship, without knowing what real-world situations the relationships
represent. Students can make use of structure (MP7) as they narrow down which tables could
possibly match each equation, such as recogniPing whether the values for the dependent variable
should be greater or less than the corresponding values for the independent variable, based on the
operation in the equation.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

Take Turns

�,@n.3

�rrange students in groups of 2. �sk students to take turns: one partner identifies a match and
explains why they think it is a match. The other partner�s @ob is to listen and make sure they agree.
If they don�t agree, the partners discuss until they come to an agreement. The students swap roles
for the next equation. If necessary, demonstrate this protocol before students start working. �lso,
consider demonstrating productive ways to agree or disagree, for example, by explaining your
mathematical thinking or asking clarifying questions.

�onsider allowing students to use calculators to ensure inclusive participation in the activity.

•
•
•

•

•

•
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�nti.i;,t0/  i>.:n.0;ti:n>

Some students may struggle to relate the variables in the equation to the columns of the table.
,emind them that when we have one variable expressed in terms of the other variable, we call the
former the dependent variable and the latter the independent variable.  or example, in the
equation we say that is the independent variable and is the dependent variable,
because is expressed in terms of .

&t@/0nt ',>6 &t,t080nt

Match each equation with a table that represents the same relationship. Be prepared to
explain your reasoning.

Table 1:

in�epen�ent
.aria�le

�epen�ent
.aria�le

2
 �

5�.�5 23.5�

�
� 321.6

Table 2:

in�epen�ent
.aria�le

�epen�ent
.aria�le

5 1�

36 ��

75 ��

Table 3:

in�epen�ent
.aria�le

�epen�ent
.aria�le

2.5 22.�

2
 17�.2

75 672

Table �:

in�epen�ent
.aria�le

�epen�ent
.aria�le

2


36 3

�
� 67

Table 5:

in�epen�ent
.aria�le

�epen�ent
.aria�le

5�.�5 11.35

175.5 12�

�
� 756.5

Table 6:

in�epen�ent
.aria�le

�epen�ent
.aria�le

2.5 275.65

2
 2�3.15

5�.�5 332

Unit 6 �0>>:n 
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Table 7:

in�epen�ent
.aria�le

�epen�ent
.aria�le

5 3

2
 1�

36 3�

Table �:

in�epen�ent
.aria�le

�epen�ent
.aria�le

2.6 73.71

2
 567

36 1,
2
.6

Table �:

in�epen�ent
.aria�le

�epen�ent
.aria�le

2.6 15.6

36 216

5�.�5 353.1

&t@/0nt %0>;:n>0

Table 1:

Table 2:

Table 3:

Table �:

Table 5:

Table 6:

Table 7:

Table �:

Table �:

�.tiAitD &Dnt30>i>

Much of the discussion will take place between partners. Invite students to share how they
identified tables and equations that match.

1hat characteristics of the equation or table helped you narrow down the potential matches�

1ere there any matches you and your partner disagreed about� "ow did you work to reach an
agreement�


��� �0ttin2 t: �n:B ,n �<@,ti:n
�
 %inutes
In the previous activity students looked at � diaerent equations. In this activity, each student
focuses on @ust one of those equations to learn about the real-world situation it represents. They
interpret the variables and values in terms of the situation (MP7). �dding to the table they saw in
the previous activity gives students an opportunity to practice both evaluating expressions and
solving equations.

•
•

2�6
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This activity also asks students to create a graph of their assigned relationship on graph paper. In
previous activities, students were given a grid with the axes already labeled and numbered
whenever they were asked to create a graph of a relationship. "ere they must decide for
themselves how to scale each axis.

�//=0>>in2

6.��.�.2

6.��.B.7

6.��.�.�

�,@n.3

�ecide whether you want to assign the equations or allow students to select which equation they
will work with. Make sure there is at least one student working with each equation.

!ive students 5Z1
 minutes of quiet work time followed by partner and whole-class discussion. If
there is more than one student working with the same equation, consider letting them share their
answers and reasoning with each other, after they have had some time to work on their own.

�..0>> 1:= &t@/0nt> Bit3 �i>,-i7iti0>

�#tion�an$��xpression���nternali:e��xe#utive��un#tions� �hunk this task into more manageable
parts. �heck in with students within the first 2-3 minutes of work time. Look for students who
need additional support deciding how to scale each axis for table. Invite students to share
strategies they have used so far, as well as any questions they have before continuing.
�upports�a##essi"ilit9�&or���e-or9���r'ani:ation

�nti.i;,t0/  i>.:n.0;ti:n>

Some students may struggle to understand what each step is asking them to do. �onsider
preparing an example to share with them, such as this for the equation , and point out
which part of the example corresponds to the question they are on.

1. The number of centimeters is the product of the number of inches and 2.5�.

•
•
•
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2.

in�epen�ent .aria�le�
lengt! �inc!es�

�epen�ent .aria�le�
lengt! �centi%eters�

5 12.7

36 �1.��

75 1�
.5

6


3



3. If something is 36 inches long, this is equivalent to �1.�� when measured in centimeters.

�. In the table above, fill in 152.� in the right column, next to the 6
, because .
 ill in 11�.11 in the left column, next to the 3

, because

5. � graph with “length (inches)” on the horiPontal axis, “length (centimeters)” on the vertical axis,
and points at , and

Some students may struggle with setting up their graph from scratch on graph paper. Prompt them
to think about the maximum value they want to represent on each axis and what number they
could count by to get to that maximum value in the amount of space they have.

&t@/0nt ',>6 &t,t080nt

The equations in the previous activity represent situations.

where is the number of sides on a polygon and is the number of
triangles you can draw inside it (from one vertex to the others, without overlapping)

where is a day in the !regorian calendar and is the same day in the
$ulian calendar

where is the amount of income and is the profit after ��7.5
 in
expenses

where is a temperature in degrees �elsius and is the same
temperature in %elvin

where is the total edge length of a regular tetrahedron and is the length of
one side

where is the volume of a piece of copper and is its mass

where is the number of eggs and is how many doPens that makes

•

•

•

•

•

•
•
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where is the amount of time it takes in seconds to @og a distance of meters at

a constant speed of 2.5 meters per second

where is the mass in grams and is the same amount in ounces

2our teacher will assign you one of these equations to examine more closely.

1. ,ewrite your equation using words. /se words like product, sum, diaerence, quotient,
and term.

2. In the previous activity, you
matched equations and
tables. �opy the values from
the table that matched your
assigned equation into the
first 3 rows of this table.
Make sure to label what each
column represents.

in�epen�ent .aria�le�
������������������������

�epen�ent .aria�le�
������������������������

6


3



3. Select one of the first 3 rows of the table and explain what those values mean in this
situation.

�. /se your equation to find the values that complete the last 2 rows of the table. �xplain
your reasoning.

5. )n graph paper, create a graph that represents this relationship. Make sure to label
your axes.

&t@/0nt %0>;:n>0

�nswers vary. Sample response:  or the equation

1. The number of triangles in a polygon is the diaerence of the number of sides of the polygon
and 2.

2. The first three rows of this table:

•

•
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in�epen�ent .aria�le�
nu%�er of si�es of t!e polygon

�epen�ent .aria�le�
nu%�er of triangles insi�e

5 3

2
 1�

36 3�

6
 5�

3
2 3



3. In a polygon with 5 sides, you can draw 3 triangles from one vertex that do not overlap.

�. The last two rows of the table above, because and .

5. � graph with “number of sides of the polygon” on the horiPontal axis, “number of triangles
inside” on the vertical axis, and points at , and .

�.tiAitD &Dnt30>i>

�ontinue to the next activity. The discussion of these relationships occurs after students have
created their visual displays.


��� &3,=in2 +:@= �<@,ti:n Bit3 "t30=>
�
 %inutes
The purpose of this activity is for students to use multiple representations to share with each other
what they have learned about their assigned relationship.

�//=0>>in2

6.��.�.�

�n>t=@.ti:n,7 %:@tin0>

!roup Presentations

ML,7: �ompare and �onnect

�,@n.3

�istribute tools for making a visual display. !ive students 5Z1
 minutes of quiet work time, followed
by a whole-class discussion or gallery walk. If time permits, consider having students research more
information about their situation to add to their displays.

•

•
•

3
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�..0>> 1:= �n27i>3 �,n2@,20 �0,=n0=>

�epresentin'���onversin'��������o-pare�an$��onne#t� /se this routine to help students consider
audience when preparing to display their work. �isplay the list of items that should be included
each display. �sk students, “what kinds of details could you include on your display to help a
reader understand what you have learned about your assigned relationship�” ,ecord ideas and
display for all to see. �xamples of these types of details or annotations include: the order in
which representations are organiPed on the display, attaching written notes or details to
certain representations, using specific vocabulary or phrases, or using color or arrows to show
connections between representations. If time allows, after the gallery walk, ask students to
describe specific examples of additional details that other groups used that helped them to
interpret and understand their displays.
�esi'n��rin#iple�s����axi-i:e�-eta�a7areness���pti-i:e�output

&t@/0nt ',>6 &t,t080nt

�reate a visual display of your assigned relationships that includes:

your equation along with an explanation of each variable

a verbal description of the relationship

your table

your graph

If you have time, research more about your relationship and add more details or illustrations
to help explain the situation.

&t@/0nt %0>;:n>0

�nswers vary.

�.tiAitD &Dnt30>i>

�onduct a gallery walk so students have a chance to read and discuss each other]s displays. �sk
students to recect on the following prompts:

1hat is the same about their relationship and your relationship� 1hat is diaerent�

1hat is the independent variable in their relationship� 1hat is the dependent variable�

1hat could they add to the display to make their explanation of the relationship even clearer�

"ave students use sticky notes to leave questions or comments for the person who created the
display. !ive students a moment at the end to review any questions or comments left on their
display.

•
•
•
•

•
•
•
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Family Support Materials
Expressions and Equations
Here are the video lesson summaries for Grade 6, Unit 6: Expressions and Equations. 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 6, Unit 6: Expressions and Equations Vimeo YouTube

Video 1: Understanding Equations (Lessons 1–3) Link Link

Video 2: Writing and Solving Equations (Lessons 4–7) Link Link

Video 3: Writing Equivalent Expressions (Lessons 8–11) Link Link

Video 4: Expressions with Exponents (Lessons 12–15) Link Link

Video 5: Relationships Between Quantities (Lessons 16–18) Link Link

Video 1

Video 'VLS G6U6V1 Understanding Equations (Lessons 1–3)' available here:
https://player.vimeo.com/video/505730840.

Video 2

•
•

•

Grade 6 Unit 6
Expressions and Equations



Video 'VLS G6U6V2 Writing and Solving Equations (Lessons 4–7)' available here:
https://player.vimeo.com/video/50573556�.

Video �

Video 'VLS G6U6V3 Writing Equivalent Expressions (Lessons 8–11)' available here:
https://player.vimeo.com/video/513058816.

Video �

Video 'VLS G6U6V4 Expressions with Exponents (Lessons 12–15)' available here:
https://player.vimeo.com/video/521434518.

Video �

Video 'VLS G6U6V5 Relationships Between Quantities (Lessons 16–18)' available here:
https://player.vimeo.com/video/530008085.


onne�tin� to 
t�er Units

Coming soon•

Grade 6 Unit 6
Expressions and Equations



Equations in 
ne �aria�le
Family Support Materials �

This week your student will be learning to visualiFe, write, and solve equations. They did
this work in previous grades with numbers.  n grade 6, we often use a letter called a
%ariab�e to represent a number whose value is unknown. �iagrams can help us make
sense of how quantities are related. Here is an example of such a diagram:

Since 3 pieces are labeled with the same variable , we know that each of the three pieces
represent the same number. Some equations that match this diagram are
and

� so�ution to an equation is a number used in place of the variable that makes the
equation true.  n the previous example, the solution is 5. Think about substituting 5 for
in either equation: and are both true. We can tell that, for
example, 4 is no	 a solution, because does not equal 15.

�o�%in� an equation is a process for Inding a solution. -our student will learn that an
equation like can be solved by dividing each side by 3. $otice that if you divide
each side by 3, , you are left with , the solution to the equation.

Here is a task to try with your student:

�raw a diagram to represent each equation. Then, solve each equation.

Grade 6 Unit 6
Expressions and Equations



Solution:

Grade 6 Unit 6
Expressions and Equations



Equal and Equi�alent
Family Support Materials �

This week your student is writing mathematical expressions, especially expressions using
the distributive property.

 n this diagram, we can say one side length of the large rectangle is 3 units and the other is
units. So, the area of the large rectangle is . The large rectangle can be

partitioned into two smaller rectangles, � and B, with no overlap. The area of � is 6 and the
area of B is . So, the area of the large rectangle can also be written as .  n other
words,

This is an example of the distributive property.

Here is a task to try with your student:

�raw and label a partitioned rectangle to show that each of these equations is always true,
no matter the value of the letters.

•
•

Grade 6 Unit 6
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Solution:

�nswers vary. Sample responses:

Grade 6 Unit 6
Expressions and Equations



Expressions  it� Exponents
Family Support Materials �

This week your student will be working with exponents. When we write an expression like
, we call the exponent.  n this example, 7 is called the base. The exponent tells you

how many factors of the base to multiply. �or example, is equal to .  n grade
6, students write expressions with whole	number exponents and bases that are

whole numbers like

fractions like

decimals like

variables like

Here is a task to try with your student:

Remember that a solution to an equation is a number that makes the equation true. �or
example, a solution to is 2, since . On the other hand, 1 is not a
solution, since does not equal . �ind the solution to each equation from the list
provided.

1.

2.

3.

4.

5.

6.

7.

8.

List:

•

•

•
•

Grade 6 Unit 6
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Solution:

1. 7, because . ($ote that 	7 is also a solution, but in grade 6 students arenHt
expected to know about multiplying negative numbers.)

2. 3, because

3. 1, because

4. , because means

5. 0.008, because means

6. , because

7. �ny number� is true no matter what number you use in place of .

8. 5, because this can be rewritten . What would we have to divide by � to
get 27� 243, because . .

Grade 6 Unit 6
Expressions and Equations



�elations�ips �et een �uantities
Family Support Materials �

This week your student will study relationships between two quantities. �or example, since
a quarter is worth 25ȼ, we can represent the relationship between the number of
quarters, , and their value in cents like this:

We can also use a table to represent the situation:

1 25

2 50

3 75

Or we can draw a graph to represent the relationship between the two quantities:

Grade 6 Unit 6
Expressions and Equations



Here is a task to try with your student:

� shopper is buying granola bars. The cost of each granola bar is �0.75.

1. Write an equation that shows the cost of the granola bars, , in terms of the number
of bars purchased, .

2. Create a graph representing associated values of and .

3. What are the coordinates of some points on your graph� What do they represent�

Solution:

1. . Every granola bar costs �0.75 and the shopper is buying of them, so the
cost is .

2. �nswers vary. One way to create a graph is to label the horiFontal axis with �number
of bars� with intervals, 0, 1, 2, 3, etc, and label the vertical axis with �total cost in
dollars� with intervals 0, 0.25, 0.50, 0.75, etc.

3.  f the graph is created as described in this solution, the Irst coordinate is the number
of granola bars and the second is the cost in dollars for that number of granola bars.
Some points on such a graph are and

Grade 6 Unit 6
Expressions and Equations
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Expressions and Equations: Check Your
Readiness (A)

1. a. Write without an exponent.

b. What number is this?

2. A giant panda lives in the Washington, D.C. zoo.

a. What does the point shown tell you about the panda?

b. Another panda weighs 90 kilograms and is 110 months old. Plot the point that
corresponds to this panda in the coordinate plane shown.

Grade 6 Unit 6
Check Your Readiness (A)
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	. Describe what you would do to 7nd the missing value in each e-uation. (You do not
have to actually 7nd the missing value.)

a.

b.


. Without computing, select a		 o# the expressions that have the same value as
.

A.

�.

C.

D.

�.

�. �elect a		 the e-uations represented by this tape diagram.

A.

�.

C.

D.

�.

Grade 6 Unit 6
Check Your Readiness (A)



3

�. �elect a		 the e-uations represented by this tape diagram.

A.

�.

C.

D.

�.

�.

Grade 6 Unit 6
Check Your Readiness (A)
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Expressions and Equations: Check Your
Readiness (B)

1. a. Write without an exponent.

b. What number is this?

2. A store sells blocks of cheese in several different sizes.

a. The point shown represents one block of cheese. What does the point's location
tell you?

b. Another block of cheese costs $7 and weighs 16 ounces. Plot and label a point
to represent this block of cheese.

Grade 6 Unit 6
Check Your Readiness (B)
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. �escribe what you would do to :nd the missing value in each e/uation. (You do not
have to actually :nd the missing value.)

a.

b.

�. Without computing� select a		 of the expressions that have the same value as
.

A.

B.

C.

�.

�.

�. �elect a		 the e/uations
represented by this tape diagram.

A.

B.

C.

�.

�.

Grade 6 Unit 6
Check Your Readiness (B)
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6. �elect a		 the e/uations
represented by this tape diagram.

A.

B.

C.

�.

�.

�.

Grade 6 Unit 6
Check Your Readiness (B)
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Expressions and Equations: Mid-Unit
Assessment (A)

1. Select all the equations where is a solution.

A.

B.

C.

D.

E.

F.

2. Which equation matches the hanger diagram?

A.

B.

C.

D.

Grade 6 Unit 6
Mid-Unit Assessment (A)
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�. Select all the e91ressions that re1resent the total area o( the rectangle.

A.

B.

C.

D.

E.


. o( the students in a school are in si9th grade.

a. �ow man: si9th graders are there i( the school has �	 students?

$. �ow man: si9th graders are there i( the school has 2� students?

c. �( the school has students� write an e91ression (or the num$er o( si9th
graders in terms o( .

d. �ow man: students are in the school i( 
2 o( them are si9th graders?

Grade 6 Unit 6
Mid-Unit Assessment (A)
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�. a. Write an equation that shows the relationshi1 �	� o( 1
	 is .

$. Write an equation that shows the relationshi1 �
� o( is 
	.

c. 
�� o( is �2. Find the 7alue o( .

�. Diego is selling ra<e tic,ets (or �1.�� 1er tic,et.

a. Com1lete the ta$le to show how much mone: he would earn i( he sold each
num$er o( tic,ets.

n���er �
 ti��et� ��ld 2	 �	

a���nt earned in d�llar�

$. �ow man: tic,ets would Diego need to sell to earn �1
	? E91lain :our
reasoning.

Grade 6 Unit 6
Mid-Unit Assessment (A)
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�. Mai 1oured 2.� liters o( water into a 1artiall: ;lled 1itcher. �he 1itcher then contained
1	.
 liters.

a. Which diagram (A� B� or C) re1resents
this situation?

$. Write an equation that re1resents
this situation.

c. Sol7e the equation :ou wrote.

d. E91lain what the solution to the
equation means in this situation.

Grade 6 Unit 6
Mid-Unit Assessment (A)
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Expressions and Equations: Mid-Unit
Assessment (B)

1. Select all the equations where is a solution.

A.

B.

C.

D.

E.

F.

2. Which equation matches the hanger diagram?

A.

B.

C.

D.

Grade 6 Unit 6
Mid-Unit Assessment (B)
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�. Select all the e:2ressions that re2resent the total area o) the rectangle.

A.

B.

C.

D.

E.

�. o) the students in a school are in si:th grade.

a. �ow man; si:th graders are there i) the school has �� students?

%. �ow man; si:th graders are there i) the school has 2� students?

c. �) the school has students� write an e:2ression )or the num%er o) si:th
graders in terms o) .

d. �ow man; students are in the school i) �� o) them are si:th graders?

Grade 6 Unit 6
Mid-Unit Assessment (B)
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. a. Write an equation that shows the relationshi2 o) is .

%. Write an equation that shows the relationshi2 o) is .

c. o) is . Find the 8alue o) .

�. During a school e8ent� �oah is selling 2i<<a at the )ood stand )or �1.2
 2er slice.

a. Com2lete the ta%le to show how much mone; he would earn i) he sold each
num%er o) 2i<<a slices.

n�
�er �
 �i��a �li�e� ��ld 2� 
�

a
��nt �
 
�ne� earned in d�llar�

%. �ow man; slices o) 2i<<a would �oah need to sell to earn �12�? E:2lain ;our
reasoning.

Grade 6 Unit 6
Mid-Unit Assessment (B)
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�. �ada 2oured �.� liters o) water into a 2artiall;-=lled %uc-et.  he %uc-et then
contained 1
.� liters.

A

B

�

a. Which diagram (A� B� or C) re2resents this situation?

%. Write an equation that re2resents this situation.

c. Sol8e the equation ;ou wrote.

d. E:2lain what the solution to the equation means in this situation.

Grade 6 Unit 6
Mid-Unit Assessment (B)
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Expressions and Equations: End-of-Unit
Assessment (A)
Calculators should not be used.

1. Which expression is equal to ?

A. 10

B. 24

C.

D.

2. Select a		 the expressions that have the same value.

A.

B.

C.

D.

E.

F.

Grade 6 Unit 6
End-of-Unit Assessment (A)
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	. Which expression is equivalent to ?

A.

B.

C.

D.

4. �ere is an expression�

a. Evaluate the expression 9hen is 1.

b. Evaluate the expression 9hen is 4.

�. a. Write an expression equivalent to that is a product of a
coe=cient and a variable.

b. Write an expression equivalent to that is a sum of t9o terms.

Grade 6 Unit 6
End-of-Unit Assessment (A)
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�. �ada ma-es spar-lin) ,uice b; mixin) 2 cups of spar-lin) 9ater 9ith ever; 	 cups of
apple ,uice.

a. �o9 much spar-lin) 9ater does �ada need if she uses 1� cups of apple ,uice?

b. �o9 much apple ,uice does �ada need if she uses � cups of spar-lin) 9ater?

c. �lot these pairs of measurements as points on the )raph.

d. �et represent the number of cups of spar-lin) 9ater and represent the
number of cups of apple ,uice. Write an equation that sho9s ho9 and are
related.

Grade 6 Unit 6
End-of-Unit Assessment (A)
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. �his rectan)le has a perimeter of 	� units.

a. Create a table that sho9s the len)th and 9idth of at least 	 di<erent rectan)les
that also have a perimeter of 	� units.

b. Describe the relationship bet9een the columns of ;our table.

c. Write an equation to represent the relationship. �dentif; the independent and
dependent variables.

d. �lot the values in
;our table as points
on the )raph. �a-e
sure to label the
axes.

Grade 6 Unit 6
End-of-Unit Assessment (A)
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Expressions and Equations: End-of-Unit
Assessment (B)
Calculators should not be used.

1. Which expression is equal to ?

A.

B. 21

C.

D. 10

2. Select a		 the expressions that have the same value.
A.

B.

C.

D.

E.

F.

Grade 6 Unit 6
End-of-Unit Assessment (B)
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. Which expression is equivalent to ?

A.

B.

C.

D.

�. �ere is an expression� .

a. Evaluate the expression 9hen is 1.

b. Evaluate the expression 9hen is �.

�. a. Write an expression equivalent to that is a product of a
coe=cient and a variable.

b. Write an expression equivalent to that is a sum of t9o terms.

Grade 6 Unit 6
End-of-Unit Assessment (B)
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. Andre ma-es *reen paint b; mixin* � cups of ;ello9 paint 9ith 2 cups of blue paint.

a.  o ma-e the same shade of *reen� ho9 much ;ello9 paint does Andre need if
he uses � cups of blue paint?

b. �o9 much blue paint does Andre need if he uses 1� cups of ;ello9 paint?

c. �lot these pairs of measurements as points on the *raph.

d. �et represent the cups of ;ello9 paint and represent the cups of blue paint.
Write an equation that sho9s ho9 and are related.

Grade 6 Unit 6
End-of-Unit Assessment (B)
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�.  his rectan*le has a perimeter of 2� units.

a. Create a table that sho9s the len*th and 9idth of at least 
 di<erent rectan*les
that also have a perimeter of 2� units.

b. Describe the relationship bet9een the columns of ;our table.

c. Write an equation to represent the relationship. �dentif; the independent and
dependent variables.

d. �lot the values in ;our
table as points on the
*raph. �a-e sure to label
the axes.

Grade 6 Unit 6
End-of-Unit Assessment (B)
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Unit 6 �>>0>>80nt>
�>>0>>80nt � �30.6 +:@= %0,/in0>> ���
'0,.30= �n>t=@.ti:n>
This assesses students] incoming knowledge about concepts that support understanding of
expressions and equations.

#=:-708 

The content assessed in this problem is first encountered in Lesson 12: Meaning of �xponents.

This problem assesses basic knowledge of exponents. In Lesson 12 students will expand on their
previous work with exponents.

If most students struggle with this item, plan to revisit the first part of this item after Lesson 12
�ctivity 1 and the second part before Lesson 1� �ctivity 3. Students may have only worked with
exponential expressions in which 1
 is the base and may only need a reminder about exponential
notation.

&t,t080nt
1. 1rite without an exponent.

2. 1hat number is this�

&:7@ti:n
1. 1,


 or

2. 5
3

�7i2n0/ &t,n/,=/>
5.(BT.�.2

#=:-708 �
The content assessed in this problem is first encountered in Lesson 16: Two ,elated +uantities, Part
1.

In this problem, students graph points in the first quadrant of a coordinate plane and interpret the
points in a context. These skills will come up in the final section of this unit, in which students plot
points from given relationships like distance vs. time and area vs. length.

Unit 6 �>>0>>80nt>

Assessment Answer Keys
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If most students struggle with this item, plan to plot one pair of values together in the last question
of Lesson 16 �ctivity 2. If students struggle with the given intervals in that activity, you might
consider working through the first Practice Problem together.

&t,t080nt
� giant panda lives in the 1ashington, �.�. Poo.

1. 1hat does the point shown tell you about the panda�

2. �nother panda weighs �
 kilograms and is 11
 months old. Plot the point that
corresponds to this panda in the coordinate plane shown.

&:7@ti:n
1. The panda is 36 months old and weighs �2 kilograms.

2. The point is plotted correctly.

�7i2n0/ &t,n/,=/>
5.!.�.2

#=:-708 �
The content assessed in this problem is first encountered in Lesson 3: Staying in Balance.

Students are not expected to know the standard ways to solve these equations, which will be
codified in this unit, but some students may have been exposed to this material before. The
purpose of this question is to assess where students are in their understanding of algebraic
thinking.
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If most students do well with this item, plan to study the ��re you ready for more�� in Lesson 3 as
an example additional challenge that builds deep understanding of which moves are allowable and
keep equations balanced.

&t,t080nt
�escribe what you would do to find the missing value in each equation. (2ou do not have to
actually find the missing value.)

1.

2.

&:7@ti:n
1. �nswers vary. Sample responses:

I would subtract from each side of the equation.

I would find what number you have to add to to get . 2ou can keep adding tens,

then ones, then fractions to get there.

2. �nswers vary. Sample responses:
I would divide each side of the equation by .

I would find what number times �7 is �,526, which is how many times �7 goes into �,526.

�7i2n0/ &t,n/,=/>
1.)�.B.�, 3.)�.B.6

#=:-708 

The content assessed in this problem is first encountered in Lesson �: The �istributive Property,
Part 1.

This problem assesses understanding of the distributive property of multiplication over addition.
There is also a nested instance of recogniPing the commutative property of addition and of
multiplication within an expression involving parentheses. In this unit, students will explore the
distributive property using both numbers and variables.

If most students struggle with this item, plan to replace �ctivity 1 with revisiting this question and
asking students to articulate how someone could know, without computing, that �, �, and � are
equal to the given expression.

&t,t080nt
1ithout computing, select all of the expressions that have the same value as .

�

�

�
�

�>>0>>80nt� �30.6 +:@= %0,/in0>> ���
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�.

B.

�.

�.

�.

&:7@ti:n
4���, ���, ���5

�7i2n0/ &t,n/,=/>
3.)�.B.5, 5.)�.�

#=:-708 �
The content assessed in this problem is first encountered in Lesson 1: Tape �iagrams and
�quations.

Students will use tape diagrams like this one to represent equations, specifically to solve equations
in the form.

If most students struggle with this item, plan to provide additional support early on in the unit for
students who weren�t exposed to the tape diagram representation in earlier grades. This could be
requiring particular students to draw a tape diagram when an activity prompt does not require one.

&t,t080nt
Select all the equations represented by this tape diagram.

�.

B.

�.

�.

�.

&:7@ti:n
4���, ���, ���5
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�7i2n0/ &t,n/,=/>
2.M�.B.5

#=:-708 6
The content assessed in this problem is first encountered in Lesson 1: Tape �iagrams and
�quations.

Students will use tape diagrams like this one to represent equations, specifically to solve equations
in the form.

If most students struggle with this item, plan to provide additional support early on in the unit for
students who weren�t exposed to the tape diagram representation in earlier grades. This could be
requiring particular students to draw a tape diagram when an activity prompt does not require one.

&t,t080nt
Select all the equations represented by this tape diagram.

�.

B.

�.

�.

�.

 .

&:7@ti:n
4�B�, ���, � �5

�7i2n0/ &t,n/,=/>
3.)�.�

�>>0>>80nt� �30.6 +:@= %0,/in0>> ���
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�>>0>>80nt � �30.6 +:@= %0,/in0>> ���
'0,.30= �n>t=@.ti:n>
This assesses students] incoming knowledge about concepts that support understanding of
expressions and equations.

#=:-708 

The content assessed in this problem is first encountered in Lesson 12: Meaning of �xponents.

Beginning with lesson 12, students will expand on their previous work with exponents. This
problem assesses prior knowledge of exponents.

If most students struggle with this item, plan to revisit the first part of this item after Lesson 12
�ctivity 1 and the second part before Lesson 1� �ctivity 3. Students may have only worked with
exponential expressions in which 1
 is the base and may only need a reminder about exponential
notation.

&t,t080nt
1. 1rite without an exponent.

2. 1hat number is this�

&:7@ti:n
1. 1

,


 or

2. 7,

6

�7i2n0/ &t,n/,=/>
5.(BT.�.2

#=:-708 �
The content assessed in this problem is first encountered in Lesson 16: Two ,elated +uantities, Part
1.

In this problem, students graph points in the first quadrant of a coordinate plane and interpret the
points in a context. These skills will come up in the final section of this unit, in which students plot
points from given relationships like distance vs. time and area vs. length.

If most students struggle with this item, plan to plot one pair of values together in the last question
of Lesson 16 �ctivity 2. If students struggle with the given intervals in that activity, you might
consider working through the first Practice Problem together.
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&t,t080nt
� store sells blocks of cheese in several diaerent siPes.

1. The point shown represents one block of cheese. 1hat does the point�s location tell
you�

2. �nother block of cheese costs �7 and weighs 16 ounces. Plot and label a point to
represent this block of cheese.

&:7@ti:n
1. The block of cheese weighs � ounces and costs �3.

2. The point is plotted correctly.

�7i2n0/ &t,n/,=/>
5.!.�.2

#=:-708 �
The content assessed in this problem is first encountered in Lesson 3: Staying in Balance.

Students are not expected to know the standard ways to solve these equations, which will be
codified in this unit, but some students may have been exposed to this material before. The
purpose of this question is to assess where students are in their understanding of algebraic
thinking. Students with incorrect or blank answers do not need remediation. They will learn this
content in the unit.

If most students do well with this item, plan to study the ��re you ready for more�� in Lesson 3 as
an example additional challenge that builds deep understanding of which moves are allowable and
keep equations balanced.

�>>0>>80nt� �30.6 +:@= %0,/in0>> ���
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&t,t080nt
�escribe what you would do to find the missing value in each equation. (2ou do not have to
actually find the missing value.)

1.

2.

&:7@ti:n
1. �nswers vary. Sample responses:

I would add to .

I would find what number is away from . I would add the whole numbers, then

add the fractions.

2. �nswers vary. Sample responses:
I would divide 2,3�
 by 35.

I would find what number times 35 is 2,3�
, which is how many times 35 goes into 2,3�
.

�7i2n0/ &t,n/,=/>
1.)�.B.�, 3.)�.B.6

#=:-708 

The content assessed in this problem is first encountered in Lesson �: The �istributive Property,
Part 1.

This problem assesses understanding of the distributive property of multiplication over addition.
There is also a nested instance of recogniPing the commutative property of addition and of
multiplication within an expression involving parentheses. In this unit, students will explore the
distributive property using both numbers and variables.

If most students struggle with this item, plan to replace �ctivity 1 with revisiting this question and
asking students to articulate how someone could know, without computing, that �, �, and � are
equal to the given expression.

&t,t080nt
1ithout computing, select all of the expressions that have the same value as .

�

�

�
�
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�.

B.

�.

�.

�.

&:7@ti:n
4���, ���5

�7i2n0/ &t,n/,=/>
3.)�.B.5, 5.)�.�

#=:-708 �
The content assessed in this problem is first encountered in Lesson 1: Tape �iagrams and
�quations.

Students will use tape diagrams like this one to represent equations in the upcoming unit,
specifically to solve equations in the form .

If most students struggle with this item, plan to provide additional support early on in the unit for
students who weren�t exposed to the tape diagram representation in earlier grades. This could be
requiring particular students to draw a tape diagram when an activity prompt does not require one.

&t,t080nt
Select all the equations represented
by this tape diagram.

�.

B.

�.

�.

�.

&:7@ti:n
4���, �B�, ���5

�>>0>>80nt� �30.6 +:@= %0,/in0>> ���
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�7i2n0/ &t,n/,=/>
2.M�.B.5

#=:-708 6
The content assessed in this problem is first encountered in Lesson 1: Tape �iagrams and
�quations.

Students will use tape diagrams like this one to represent equations in the upcoming unit,
specifically to solve equations in the form .

If most students struggle with this item, plan to provide additional support early on in the unit for
students who weren�t exposed to the tape diagram representation in earlier grades. This could be
requiring particular students to draw a tape diagram when an activity prompt does not require one.

&t,t080nt
Select all the equations represented
by this tape diagram.

�.

B.

�.

�.

�.

 .

&:7@ti:n
4���, ���, ���, � �5

�7i2n0/ &t,n/,=/>
3.)�.�
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�>>0>>80nt �  i/�Unit �>>0>>80nt ���
'0,.30= �n>t=@.ti:n>
!ive this assessment after lesson 11.

#=:-708 

Students selecting B may be subtracting instead of adding, since they are used to using inverse
operations when solving equations. Students selecting � and � likely think that “solution to an
equation” means “what comes after the � sign.” Students failing to select � may not understand
how to substitute for a variable. Students failing to select � may think it cannot be true since the
variable is on the right side. Students failing to select   may have a misconception about evaluating
expressions that involve exponents.

&t,t080nt
Select all the equations where is a solution.

�.

B.

�.

�.

�.

 .

&:7@ti:n
4���, ���, � �5

�7i2n0/ &t,n/,=/>
6.��.B.5

#=:-708 �
Students selecting � did not notice the equation involves multiplication instead of addition.
Students selecting B may have tried to solve the equation but made a mistake in the
process. Students selecting � may not understand the diaerence between an equation of the form

and .

&t,t080nt
1hich equation matches the hanger diagram�

�>>0>>80nt�  i/�Unit �>>0>>80nt ���
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�.

B.

�.

�.

&:7@ti:n
�

�7i2n0/ &t,n/,=/>
6.��.B.7

#=:-708 �
Students not selecting �, �, and � may not understand both the and 12 are multiplied by .

&t,t080nt
Select all the expressions that represent the total area of the rectangle.

�.

B.

�.

�.

�.

&:7@ti:n
4���, ���, ���5
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�7i2n0/ &t,n/,=/>
6.��.�.3, 6.��.�.�

#=:-708 

Students write an expression to represent a situation and solve a problem leading to writing and
solving an equation in the form .

&t,t080nt
of the students in a school are in sixth grade.

1. "ow many sixth graders are there if the school has �
 students�

2. "ow many sixth graders are there if the school has 27 students�

3. If the school has students, write an expression for the number of sixth graders in
terms of .

�. "ow many students are in the school if �2 of them are sixth graders�

&:7@ti:n
1. 2


2. 6

3. or equivalent

�. 1��

�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7

#=:-708 �
Students write equations to represent relationships involving percentages. They may use a tape
diagram or double number line to answer the last question. "owever, the first two questions may
lead students to set up and solve an equation.

&t,t080nt
1. 1rite an equation that shows the relationship 3
� of 1�
 is .

2. 1rite an equation that shows the relationship 6�� of is �
.

3. �5� of is 72.  ind the value of .

&:7@ti:n
1.

�>>0>>80nt�  i/�Unit �>>0>>80nt ���
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2.

3. 16


�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7, 6.,P.�.3.c

#=:-708 6
 irst students complete the table to represent the relationship between the number of raee tickets
sold and the amount of money earned. Then they use the equation to determine the
number of tickets it would take to earn �1�
.

&t,t080nt
�iego is selling raee tickets for �1.75 per ticket.

1. �omplete the table to show how much money he would earn if he sold each number of
tickets.

nu%�er of tic#ets sol� 2
 5


a%ount earne� in �ollars

2. "ow many tickets would �iego need to sell to earn �1�
� �xplain your reasoning.

&:7@ti:n

1.
nu%�er of tic#ets sol� 2
 5


a%ount earne� in �ollars 35 �7.5


2. �
 tickets, because .

Minimal Tier 1 response:

1ork is complete and correct, with complete table and correct answer for part B.

Sample:

See table above

, ,

Tier 2 response:

1ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insudcient explanation or @ustification.

•
•
•
•

•



15

�cceptable errors: a reasonable response to part b is based an incorrect expression in the last
cell of the table.

Sample errors: a substituted value for is recorded in the last column of the table, but keeps
the multiplicative relationship of 1.75.

Tier 3 response:

1ork shows a developing but incomplete conceptual understanding, with significant errors.

Sample errors: The table recects a lack of understanding of the multiplicative relationship,
which aaects the equation in part b. 1ork involves a misinterpretation of the situation that
aaects all or most problem parts, but work does show understanding of writing equations to
represent situations and interpreting solutions to equations.

�7i2n0/ &t,n/,=/>
6.��.�.2.a, 6.��.B.6

#=:-708 �
This problem asks students to demonstrate their skill in working in a context, writing and solving an
equation of the form . Students should determine the meaning of the variable from the
context, and are asked to explain its meaning in the last part.

&t,t080nt
Mai poured 2.6 liters of water into a partially filled pitcher. The pitcher then contained 1
.�
liters.

1. 1hich diagram (�, B, or �) represents this
situation�

2. 1rite an equation that represents this
situation.

3. Solve the equation you wrote.

�. �xplain what the solution to the equation
means in this situation.

&:7@ti:n
1. B

2. (or equivalent)

3.

�. The pitcher contained 7.� liters of water before Mai added more water.

•

•

•
•

�>>0>>80nt�  i/�Unit �>>0>>80nt ���



16

Minimal Tier 1 response:

1ork is complete and correct, with complete explanation or @ustification.

Sample:

1. B

2.

3.

�. 7.� liters of water were in the pitcher before Mai added to it.

Tier 2 response:

1ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insudcient explanation or @ustification.

�cceptable errors: a reasonable response to part d is based an incorrect solution to the
equation.

Sample errors: answer to part a is the only cawed response� an arithmetic error leads to an
incorrect solution to the equation� response to part d is incomplete.

Tier 3 response:

1ork shows a developing but incomplete conceptual understanding, with significant errors.

�cceptable errors: reasonable responses to parts c and d based on an incorrect equation.

Sample errors: The equation in part b is incorrect� part c contains an incorrect interpretation
of the solution to the equation� work involves a misinterpretation of the situation that aaects
all or most problem parts, but work does show understanding of writing equations to
represent situations and interpreting solutions to equations.

Tier � response:

1ork includes ma@or errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: Multiple Tier 3 errors, ma@or omissions.

�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7

•
•

•

•

•

•
•
•

•

•
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�>>0>>80nt �  i/�Unit �>>0>>80nt ���
#=:-708 

Students selecting � may be adding instead of subtracting, since they are used to using inverse
operations when solving equations. Students selecting � and   likely think that “solution to an
equation” means “what comes after the � sign.” Students failing to select B may not understand
how to substitute for a variable. Students failing to select � may think it cannot be true since the
variable is on the right side. Students failing to select � may have a misconception about evaluating
expressions that involve fractions.

&t,t080nt
Select all the equations where is a solution.

�.

B.

�.

�.

�.

 .

&:7@ti:n
4�B�, ���, ���5

�7i2n0/ &t,n/,=/>
6.��.B.5

#=:-708 �
Students selecting � did not notice the equation involves multiplication instead of addition.
Students selecting B may have tried to solve the equation but made a mistake in the process.
Students selecting � may not understand the diaerence between an equation of the form
and .

&t,t080nt
1hich equation matches the hanger diagram�

�>>0>>80nt�  i/�Unit �>>0>>80nt ���
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�.

B.

�.

�.

&:7@ti:n
�

�7i2n0/ &t,n/,=/>
6.��.B.7

#=:-708 �
Students not selecting B, �, and � may not understand both the and are multiplied by .

&t,t080nt
Select all the expressions that represent the total area of the rectangle.

�.

B.

�.

�.

�.

&:7@ti:n
4�B�, ���, ���5

�7i2n0/ &t,n/,=/>
6.��.�.3, 6.��.�.�
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#=:-708 

Students write an expression to represent a situation and solve a problem leading to writing and
solving an equation in the form .

&t,t080nt
of the students in a school are in sixth grade.

1. "ow many sixth graders are there if the school has 7
 students�

2. "ow many sixth graders are there if the school has 2� students�

3. If the school has students, write an expression for the number of sixth graders in
terms of .

�. "ow many students are in the school if 63 of them are sixth graders�

&:7@ti:n
1. 3


2. 12

3.

�. 1�7

�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7

#=:-708 �
Students write equations to represent relationships involving percentages. They may use a tape
diagram or double number line to answer the last question. "owever, the first two questions may
lead students to set up and solve an equation.

&t,t080nt
1. 1rite an equation that shows the relationship of is .

2. 1rite an equation that shows the relationship of is .

3. of is .  ind the value of .

&:7@ti:n
1.

2.

3. 16


�>>0>>80nt�  i/�Unit �>>0>>80nt ���
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�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7, 6.,P.�.3.c

#=:-708 6
 irst students complete the table to represent the relationship between the number of piPPa slices
sold and the amount of money earned. Then they use the equation to determine the
number of piPPa slices it would take to earn �12
.

&t,t080nt
�uring a school event, (oah is selling piPPa at the food stand for �1.25 per slice.

1. �omplete the table to show how much money he would earn if he sold each number of
piPPa slices.

nu%�er of pi22a slices sol� 2
 5


a%ount of %oney earne� in �ollars

2. "ow many slices of piPPa would (oah need to sell to earn �12
� �xplain your reasoning.

&:7@ti:n
1.

nu%�er of pi22a slices sol� 2
 5


a%ount of %oney earne� in �ollars 25 62.5


2. �6 slices of piPPa, because

Minimal Tier 1 response:

1ork is complete and correct, with complete table and correct answer for part B.

Sample: See table above

Tier 2 response:

1ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insudcient explanation or @ustification.

�cceptable errors: a reasonable response to part b is based an incorrect expression in the last
cell of the table.

Sample errors: a substituted value for is recorded in the last column of the table, but keeps
the multiplicative relationship of 1.25

•
•
•

•

•

•
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Tier 3 response:

1ork shows a developing but incomplete conceptual understanding, with significant errors.

Sample errors: The table recects a lack of understanding of the multiplicative relationship,
which aaects the equation in part b. 1ork involves a misinterpretation of the situation that
aaects all or most problem parts, but work does show understanding of writing equations to
represent situations and interpreting solutions to equations.

�7i2n0/ &t,n/,=/>
6.��.�.2.a, 6.��.B.6

#=:-708 �
This problem asks students to demonstrate their skill in working in a context, writing and solving an
equation of the form . Students should determine the meaning of the variable from the
context, and are asked to explain its meaning in the last part.

&t,t080nt
$ada poured 3.7 liters of water into a partially-filled bucket. The bucket then contained 15.3
liters.

�

�

�

1. 1hich diagram (�, B, or �) represents this situation�

2. 1rite an equation that represents this situation.

•
•

�>>0>>80nt�  i/�Unit �>>0>>80nt ���
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3. Solve the equation you wrote.

�. �xplain what the solution to the equation means in this situation.

&:7@ti:n
1. �

2. (or equivalent)

3.

�. The bucket contained 11.6 liters of water before $ada added more water.

Minimal Tier 1 response:

1ork is complete and correct, with complete explanation or @ustification.

Sample:

1. �

2.

3.

�. 11.6 liters of water were in the bucket before $ada added to it.

Tier 2 response:

1ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insudcient explanation or @ustification.

�cceptable errors: a reasonable response to the last question is based on an incorrect solution
to the equation.

Sample errors: answer to the first question is the only cawed response� an arithmetic error
leads to an incorrect solution to the equation� response to the last question is incomplete.

Tier 3 response:

1ork shows a developing but incomplete conceptual understanding, with significant errors.

�cceptable errors: reasonable responses to the last two questions based on an incorrect
equation.

Sample errors: The equation is incorrect� there is an incorrect interpretation of the solution to
the equation� work involves a misinterpretation of the situation that aaects all or most
problem parts, but work does show understanding of writing equations to represent
situations and interpreting solutions to equations.

Tier � response:

•
•

•

•

•

•
•

•
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1ork includes ma@or errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: Multiple Tier 3 errors, ma@or omissions.

�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7

•

•

�>>0>>80nt�  i/�Unit �>>0>>80nt ���
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�>>0>>80nt � �n/�:1�Unit �>>0>>80nt ���
'0,.30= �n>t=@.ti:n>
�alculators should not be used.

&t@/0nt �n>t=@.ti:n>
�alculators should not be used.

#=:-708 

Students selecting � are mistaking exponentiation for addition, while students selecting B are
mistaking exponentiation for multiplication. Students selecting � switched the base and exponent,
which almost never results in an equivalent expression.

&t,t080nt
1hich expression is equal to �

�. 1


B. 2�

�.

�.

&:7@ti:n
�

�7i2n0/ &t,n/,=/>
6.��.�.1

#=:-708 �
Students apply the meaning of bases and exponents to conclude that �, B and � all have equivalent
values of 6�.

&t,t080nt
Select all the expressions that have the same value.
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�.

B.

�.

�.

�.

 .

&:7@ti:n
4�B�, ���, ���5

�7i2n0/ &t,n/,=/>
6.��.�.1

#=:-708 �
Students selecting � have made a sign error or did not notice the sign change in the
expression. Students selecting B have not distributed the � to the term. Students selecting
� have not distributed the to the term.

&t,t080nt
1hich expression is equivalent to �

�.

B.

�.

�.

&:7@ti:n
�

�7i2n0/ &t,n/,=/>
6.��.�.�

#=:-708 

Students evaluate an exponential expression for diaerent values of the variable.

&t,t080nt
"ere is an expression:

1. �valuate the expression when is 1.

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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2. �valuate the expression when is �.

&:7@ti:n
1. 6

2. ��

�7i2n0/ &t,n/,=/>
6.��.�.1

#=:-708 �
Students demonstrate their understanding of the words sum, product, coedcient, and term by
generating equivalent expressions with a specified structure.

&t,t080nt
1. 1rite an expression equivalent to that is a product of a coedcient and a

variable.

2. 1rite an expression equivalent to that is a sum of two terms.

&:7@ti:n
1.

2. �nswers vary. Sample response: or

�7i2n0/ &t,n/,=/>
6.��.�.2.b, 6.��.�.3

#=:-708 6
Students construct and evaluate a linear equation given a ratio. Points are then plotted to visualiPe
the relationship.

&t,t080nt
$ada makes sparkling @uice by mixing 2 cups of sparkling water with every 3 cups of apple
@uice.

1. "ow much sparkling water does $ada need if she uses 15 cups of apple @uice�

2. "ow much apple @uice does $ada need if she uses 6 cups of sparkling water�

3. Plot these pairs of measurements as points on the graph.
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�. Let represent the number of cups of sparkling water and represent the number of
cups of apple @uice. 1rite an equation that shows how and are related.

&:7@ti:n
1. 1
 cups

2. � cups

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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3.

�. or equivalent

Minimal Tier 1 response:

1ork is complete and correct.

Sample:

1. 1


2. �

3. (The points and appear on the graph)

�.

Tier 2 response:

1ork shows general conceptual understanding and mastery, with some errors.

Sample errors: 3 out of � problem parts correct� consistently using as the unit rate, up to

and including .

Tier 3 response:

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

Sample errors: 2 or more problem parts incorrect� using a constant of proportionality other
than or � assuming that there will always be one more cup of @uice than cup of water.

•
•

•
•

•
•
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�7i2n0/ &t,n/,=/>
6.��.�.�, 6.,P.�.3.a

#=:-708 �
Students create a table, equation, and graph to represent a situation involving perimeter of a
rectangle. �epending on how they view the relationship, the length and width could be either the
independent or dependent variables.

&t,t080nt
This rectangle has a perimeter of 36 units.

1. �reate a table that shows the length and width of at least 3 diaerent rectangles that also
have a perimeter of 36 units.

2. �escribe the relationship between the columns of your table.

3. 1rite an equation to represent the relationship. Identify the independent and
dependent variables.

�. Plot the values in
your table as points
on the graph. Make
sure to label the axes.

&:7@ti:n
1. �nswers vary. Sample response:

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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lengt! /i�t!

1
 �

12 6

� 1�

2. If we know the length of the rectangle, we can find its width by subtracting the length from 1�.

3. �nswers vary. Sample response:
In the equation the rectangle]s length is the independent variable and width
is the dependent variable.

In the equation the rectangle]s width is the independent variable and length
is the dependent variable.

�.

Minimal Tier 1 response:

1ork is complete and correct, with complete explanation or @ustification.

Sample:

1. (� table, with at least 3 rows, where the sum of the two values in each row is 1�.)

2.

3. The independent variable is the width and the dependent variable is the length.

�. (� graph with at least 3 points that lie on the line and the axes labeled length and
width.)

Tier 2 response:

�

�

•
•
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1ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insudcient explanation or @ustification.

�cceptable errors: the equation correctly represents the situation, but is not structured to
express the dependent variable in terms of the independent variable.

Sample errors: an arithmetic error leads to an incorrect solution� the axes on the graph are
not labeled or are labeled with the variable identified as the independent variable on the
vertical axis and the dependent variable on the horiPontal axis.

Tier 3 response:

1ork shows a developing but incomplete conceptual understanding, with significant errors.

�cceptable errors: values chosen for the length and width add up to 36 instead of 1��
rectangles chosen have an area of 36 square units instead of a perimeter of 36 units.

Sample errors: work involves a misinterpretation of the situation that aaects all or most
problem parts, but work does show understanding of creating equations, tables, and graphs
to represent a situation.

Tier � response:

1ork includes ma@or errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: Multiple Tier 3 errors, ma@or omissions.

�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7

•

•

•

•
•

•

•

•

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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�>>0>>80nt � �n/�:1�Unit �>>0>>80nt ���
'0,.30= �n>t=@.ti:n>
�alculators should not be used.

&t@/0nt �n>t=@.ti:n>
�alculators should not be used.

#=:-708 

Students should be able to express expressions with exponents as repeated multiplication, as well
as evaluate these expressions to equal a given number.

&t,t080nt
1hich expression is equal to �

�.

B. 21

�.

�. 1


&:7@ti:n
�

�7i2n0/ &t,n/,=/>
6.��.�.1

#=:-708 �
Students apply the meaning of bases and exponents to conclude that B and � both have equivalent
values of �1.

&t,t080nt
Select all the expressions that have the same value.



33

�.

B.

�.

�.

�.

 .

&:7@ti:n
4�B�, ���5

�7i2n0/ &t,n/,=/>
6.��.�.1

#=:-708 �
Students selecting � have not distributed the 5 to the term. Students selecting B have not
distributed the �5 to the term. Students selecting � have made a sign error or did not notice
the sign change in the expression.

&t,t080nt
1hich expression is equivalent to �

�.

B.

�.

�.

&:7@ti:n
�

�7i2n0/ &t,n/,=/>
6.��.�.3

#=:-708 

Students evaluate exponential expressions when given a specific value for the unknown.

&t,t080nt
"ere is an expression: .

1. �valuate the expression when is 1.

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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2. �valuate the expression when is �.

&:7@ti:n
1. 5

2. �3

�7i2n0/ &t,n/,=/>
6.��.�.1

#=:-708 �
Students demonstrate their understanding of the words sum, product, coedcient, and term by
generating equivalent expressions with a specified structure.

&t,t080nt
1. 1rite an expression equivalent to that is a product of a coedcient and

a variable.

2. 1rite an expression equivalent to that is a sum of two terms.

&:7@ti:n
1. .

2. �nswers vary. Sample response: or .

�7i2n0/ &t,n/,=/>
6.��.�.2.b, 6.��.�.3

#=:-708 6
Students construct and evaluate a linear equation given a ratio. Points are then plotted to visualiPe
the relationship.

&t,t080nt
�ndre makes green paint by mixing 5 cups of yellow paint with 2 cups of blue paint.

1. To make the same shade of green, how much yellow paint does �ndre need if he uses �
cups of blue paint�

2. "ow much blue paint does �ndre need if he uses 15 cups of yellow paint�

3. Plot these pairs of measurements as points on the graph.
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�. Let represent the cups of yellow paint and represent the cups of blue paint. 1rite an
equation that shows how and are related.

&:7@ti:n
1. 2
 cups

2. 6 cups

3. Points plotted at and

�. (or equivalent)

Minimal Tier 1 response:

1ork is complete and correct.

Sample:

1. 2


2. 6

3. The points and appear on the graph

�.

Tier 2 response:

1ork shows general conceptual understanding and mastery, with some errors.

•
•

•

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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Sample errors: 3 out of � problem parts correct� consistently using as the unit rate, up to

and including .

Tier 3 response:

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

Sample errors: 2 or more problem parts incorrect� using a constant of proportionality other
than or � assuming that there will always be 3 more cups of yellow than blue.

�7i2n0/ &t,n/,=/>
6.��.�.�

#=:-708 �
Students create a table, equation, and graph to represent a situation involving perimeter of a
rectangle. �epending on how they view the relationship, the length and width could be either the
independent or dependent variables.

&t,t080nt

This rectangle has a perimeter of 2� units.

1. �reate a table that shows the length and width of at least 3 diaerent rectangles that also
have a perimeter of 2� units.

2. �escribe the relationship between the columns of your table.

3. 1rite an equation to represent the relationship. Identify the independent and
dependent variables.

•

•
•
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�. Plot the values in your table
as points on the graph. Make
sure to label the axes.

&:7@ti:n
1. �nswers vary. Sample response:

lengt! /i�t!

� 5

� 6

7 7

2. If we know the length of the rectangle, we can find its width by subtracting the length from 1�.

3. �nswers vary. Sample response:
In the equation the rectangle]s length is the independent variable and width
is the dependent variable.

In the equation the rectangle]s width is the independent variable and length
is the dependent variable.

�

�

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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�.

Minimal Tier 1 response:

1ork is complete and correct, with complete explanation or @ustification.

Sample:

1. (� table, with at least 3 rows, where the sum of the two values in each row is 1�.)

2.

3. The independent variable is the width and the dependent variable is the length.

�. (� graph with at least 3 points that lie on the line and the axes labeled length and
width.)

Tier 2 response:

1ork shows good conceptual understanding and mastery, with either minor errors or correct
work with insudcient explanation or @ustification.

�cceptable errors: the equation correctly represents the situation, but is not structured to
express the dependent variable in terms of the independent variable.

Sample errors: an arithmetic error leads to an incorrect solution� the axes on the graph are
not labeled or are labeled with the variable identified as the independent variable on the
vertical axis and the dependent variable on the horiPontal axis.

Tier 3 response:

1ork shows a developing but incomplete conceptual understanding, with significant errors.

�cceptable errors: values chosen for the length and width add up to 2� instead of 1��
rectangles chosen have an area of 2� square units instead of a perimeter of 2� units.

•
•

•

•

•

•
•
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Sample errors: work involves a misinterpretation of the situation that aaects all or most
problem parts, but work does show understanding of creating equations, tables, and graphs
to represent a situation.

Tier � response:

1ork includes ma@or errors or omissions that demonstrate a lack of conceptual understanding
and mastery.

Sample errors: Multiple Tier 3 errors, ma@or omissions.

�7i2n0/ &t,n/,=/>
6.��.B.6, 6.��.B.7

•

•

•

�>>0>>80nt� �n/�:1�Unit �>>0>>80nt ���
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Core Knowledge MATHEMATICS
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Lesson 
Cool Downs



Lesson 1: Tape Diagrams and Equations
Cool Down: Finish the Diagrams
Finish the first diagram so that it represents , and the second diagram so that it
represents .

Grade 6 Unit 6
Lesson 1



Lesson 2: Truth and Equations
Cool Down: How Do You Know a Solution is a Solution?
Explain how you know that 88 is a solution to the equation by completing the

sentences:

The word “solution” means . . .

88 is a solution to because . . .

Grade 6 Unit 6
Lesson 2



Lesson 3: Staying in Balance
Cool Down: Weight of the Circle
Here is a balanced hanger.

1. Write an equation representing this hanger.

2. Find the weight of one circle. Show or explain how you found
it.

Grade 6 Unit 6
Lesson 3



Lesson 4: Practice Solving Equations and
Representing Situations with Equations
Cool Down: More Storytime

1. Write a story to match the equation .

2. Explain what represents in your story.

3. Solve the equation. Explain or show your reasoning.

Grade 6 Unit 6
Lesson 4



Lesson 5: A New Way to Interpret over
Cool Down: Choosing Solutions
Select a		 the expressions that are solutions to .

•

•

•

•

•

Grade 6 Unit 6
Lesson 5



Lesson 6: Write Expressions Where Letters
Stand for Numbers
Cool Down: Crazy Eights
A plant measured inches tall last week and 8 inches tall this week.

1. Circle the expression that represents the number of inches the plant grew this week.
Explain how you know.

2. For the expression not chosen, describe a situation that the expression might
represent.

◦
◦

Grade 6 Unit 6
Lesson 6



Lesson 7: Revisit Percentages
Cool Down: Fundraising for the Animal Shelter
Noah raised $54 to support the animal shelter, which is 60% of his fundraising goal.

1. Write an equation to represent the situation.

2. What is Noah's fundraising goal? Show or explain how you found it.

Grade 6 Unit 6
Lesson 7



Lesson 8: Equal and Equivalent
Cool Down: Decisions About Equivalence
Decide if the expressions in each pair are equivalent. Explain how you know.

1. and

2. and

Grade 6 Unit 6
Lesson 8



Lesson 9: The Distributive Property, Part 1
Cool Down: Complete the Equation
Write a number or expression in each empty box to create true equations.

1.

2.

Grade 6 Unit 6
Lesson 9



Lesson 10: The Distributive Property, Part 2
Cool Down: Which Expressions Represent Area?
Select a		 the expressions that represent the large rectangle's total area.

•
•
•
•
•

Grade 6 Unit 6
Lesson 10



Lesson 11: The Distributive Property, Part 3
Cool Down: Writing Equivalent Expressions

1. Use the distributive property to write an expression that is equivalent to .

2. Draw a diagram that shows the two expressions are equivalent.

Grade 6 Unit 6
Lesson 11



Lesson 12: Meaning of Exponents
Cool Down: More 3's

equals 243. Explain how to use that fact to quickly evaluate .

Grade 6 Unit 6
Lesson 12



Lesson 13: Expressions with Exponents
Cool Down: Coin Calculation
Andre and Elena knew that after 28 days they would have coins, but they wanted to
find out how many coins that actually is. Andre wrote:

Elena said, “No, exponents mean repeated multiplication. It should be , which
works out to be 784.” Do you agree with either of them? Explain your reasoning.

Grade 6 Unit 6
Lesson 13



Lesson 14: Evaluating Expressions with
Exponents
Cool Down: Calculating Volumes
Jada and Noah wanted to find the total volume of a cube and a rectangular prism. They
know the prism's volume is 20 cubic units, and they know the cube has side lengths of 10
units. Jada says the total volume is 27,000 cubic units. Noah says it is 1,020 cubic units.
Here is how each of them reasoned:

Jada's Method: Noah's Method:

Do you agree with either of them? Explain your reasoning.

Grade 6 Unit 6
Lesson 14



Lesson 15: Equivalent Exponential Expressions
Cool Down: True Statements
Match each equation to a solution.

1.

2.

3.

4.

5

6

•

•

•
•

Grade 6 Unit 6
Lesson 15



Lesson 16: Two Related Quantities, Part 1
Cool Down: Baking Brownies
A brownie recipe calls for 1 cup of sugar and cup of flour to make one batch of

brownies. To make multiple batches, the equation where is the number of cups

of flour and is the number of cups of sugar represents the relationship. Which graph also
represents the relationship? Explain how you know.

Grade 6 Unit 6
Lesson 16



Lesson 17: Two Related Quantities, Part 2
Cool Down: Interpret the Point
During a walk-a-thon, Noah's time in hours, , and distance in miles, , are related by the
equation . A graph of the equation includes the point .

1. Identify the independent variable.

2. What does the point represent in this situation?

3. What point would represent the time it took to walk miles?

Grade 6 Unit 6
Lesson 17



Lesson 18: More Relationships
Cool Down: Interpret the Point
The equation relates the perimeter of any square and its side length . A graph

of the equation includes the point .

1. What does the point represent in this situation?

2. What point would represent a square with perimeter ?

Grade 6 Unit 6
Lesson 18
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CKMath™

Core Knowledge MATHEMATICS™

A comprehensive program for mathematical skills and concepts 
as specified in the Core Knowledge Sequence  
(content and skill guidelines for Grades K–8).

Core Knowledge MATHEMATICS™
units at this level include:

Area and Surface Area
Introducing Ratios

Unit Rates and Percentages
Dividing Fractions

Arithmetic in Base Ten
Expressions and Equations

Rational Numbers
Data Sets and Distributions

Putting it All Together

www.coreknowledge.org

Core Knowledge Curriculum Series™

IS
BN

: 9
79
-8
-8
89
70
-8
83
-4


