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curriculum and assessment. All of our programs provide teachers with powerful tools 
that help them understand and respond to the needs of every student.
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�      TRY IT OUT

Start your review at 
amplify.com/math-review-nyc

Snapshots

When you find student work you want to share, you can 
collect it in your snapshots and then show individual or even 
groups of students’ responses to move the conversation 
in the direction you want. Names can be anonymized to 
protect students’ identity.
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#
Lesson

Unit #

More Balanced Moves
Solving Linear Equations, Part 1

Let’s rewrite some more equations while keeping the same 
solutions.

Focus and Coherence

 Today’s Goals
1. Goal: Solve a linear equation in one variable.

2. Language Goal: Analyze strategies for solving a linear equation in 
one variable. (Reading, Writing, Speaking, and Listening)

Students continue to reinforce the connections of three fundamental 
ideas: a solution to an equation is a value that makes the equation true, 
performing the same operation on each side of an equation results in an 
equivalent equation, and two equations related by such a move have the 
same solutions. Students use the structure of an equation to determine 
possible next steps as they practice solving linear equations with 
variables on both sides.

 Prior Learning
In Lessons 2 and 3, students used hanger diagrams to gain a conceptual 
basis for solving linear equations.

 Future Learning
In Lessons 5 and 6, students will continue to practice solving linear 
equations in one variable. In Lesson 7, they will analyze equations with no 
solutions or in� nitely many solutions.

4
Lesson

Unit 4

Rigor and Balance

•   Students continue to develop procedural � uency in solving equations 
with variables on both sides.

Vocabulary
New Vocabulary

solution

Standards
Addressing

NY-8.EE.7b 
Solve linear equations with rational number 
coe�  cients, including equations whose 
solutions require expanding expressions 
using the distributive property and collecting 
like terms.

Also Addressing: NY-8.EE.7

Mathematical Practices: MP3, MP7

(MP7)

Building On Building Toward

NY-7.EE.4 NY-8.EE.7 

This is a print lesson with 
Presentation Screens.

Print Lesson 

Unit 4

Lesson

4
Name:                             Date:        Period:        

More Balanced 
Moves
Let’s rewrite some more equations while 
keeping the same solutions.

Warm-Up 
1. Here are four moves you could make to an equation. Determine whether each move 

results in an equivalent equation.

Move
Results in an equivalent 

equation?

Add 4 to one side of the equation and  5 to  
the other.

Subtract the same number from each side  
of the equation.

Divide each side of the equation by 7.

Multiply one side of the equation by 3.

2. Write a new move you could make to an equation that results in an equivalent 
equation. Why does your move result in an equivalent equation?

Lesson 4 More Balanced Moves 1

Lesson Sample
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Students using print

Students using digital
10

11

The graph on the right (blue)

Explanations vary. Since the 
bucket is half full before 
Hoang starts to � ll it, the 
graph on the left is not 
correct because the graph 
indicates the bucket starts 
empty instead of half full. 
The decreasing part of the 
graph on the left is linear, 
indicating that Hoang 
empties the bucket at a 
constant rate instead of 
speeding up over time. 
between height and time, 
ask, “The height of what?”

Today's Goals  
Goal: Draw the graph of a function that represents 
a real-world situation.

Language Goal: Describe where the graph of 
a function is increasing, decreasing, linear, or 
non-linear. (Reading, Writing, Speaking, and 
Listening)

Support for Future Learning: If students struggle 
to determine which graph represents the scenario, 
consider reviewing this Exit Ticket as a class 
before beginning Lesson 7.

10-11

Exit Ticket
Purpose: Students demonstrate their understanding by determining which graph could 
represent the given real-world situation. 

 Independent |  5 min | Pacing: Screens 10–11Digital Lesson

Lesson 6 Graphing Stories

Exit Ticket

© 2025 Amplify Education, Inc and its licensors. Amplify Desmos Math is based on curricula from Illustrative Mathematics (IM).

Name:                                     Date:         Period:       

5.06

A bucket is half full of water. Hoang 
lls the rest of the bucket at a constant rate. Once 
the bucket is full, Hoang pours the water over his head — starting slowly, then speeding 
up until the bucket is empty.

Which graph could represent the relationship between the volume of water in the bucket 
and time? Explain your thinking.

2 31 54

• I can draw the graph of a function that 
represents a real-world situation.

• I can describe where the graph of a function 
is increasing, decreasing, linear, or non-linear.

2 31 54

How well did you understand the math in  
this lesson?

How did you feel about this lesson?

Re�ect on the math from this lesson.
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Graph A Graph B
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Overview

Vocabulary

slope

Lesson Checklist

Water Slide
Lesson 9: Slope of Lines

This lesson establishes the remarkable fact that the quotient of the vertical side length and the 
horizontal side length does not depend on the triangle: this number is called the slope of the line.

Learning Goals

Materials

•   Blank paper

Show that all ÎÇÊËÀ ÏÍÄ¼ÉÂÇÀÎ on one line are similar and have the same slope.

Determine the slope of a line in a plane.

Complete the lesson using the student preview.

Identify how this lesson extends the learning from previous lessons, and how it prepares students

for future lessons.

Think about how you will introduce each new section within the lesson to engage students in the

task and maintain focus on the learning goals.

Determine the screens where you’ll use Pacing and Pause to bring the class together. What

questions will you ask on those screens?

Anticipate screens where students will struggle, then plan your response.

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Digital Lesson

ā

ă

È

that numerical expressions (e.g., ) can be entered into the 

cells of the table.

Consider using pacing to restrict students to Screens 3-4.

.
+, -
 

 feet+*

Š !ÊÉ¾ÀËÏÐ¼Ç .ÍÊ¾ÀÎÎÄÉÂĽ #ÇÄÈÄÉ¼ÏÀ  ¼ÍÍÄÀÍÎ
Allow students to use calculators to ensure inclusive participation 
in the activity.

Š 1Ê¾Ä¼ÇŜ#ÈÊÏÄÊÉ¼Ç $ÐÉ¾ÏÄÊÉÄÉÂĽ .ÀÀÍ 2ÐÏÊÍÎ
Pair students with their previously identified peer tutors.

SLOPE 
measures the 
steepness of 

R

SlopeSlopeSlopeSlopeSlopeSlopeSlopeSlopeSlope SLOPE measures the steepness of a line. 

This slide forms a line with a slope of . 

How do you think slope is calculated?

-
,
 

�

The purpose of this discussion is for students to understand that 
slope is measured by calculating the height-to-base ratio of the 
slope triangle. Consider posting an anchor chart that displays how 
to calculate slope, so that students may reference this information 
for the remainder of this unit and Unit 3.

Once students have had time to record their answers on this 
screen, bring the class together and facilitate a whole-class 
discussion. Ask a student to explain what steepness means and to 
give a different context as an example (e.g., staircases, accessibility 
ramps into buildings, etc.). Then consider using snapshots or the 
teacher view in the dashboard to display several responses showing 
different ways students think about how slope is calculated. 
Highlight unique answers to show the class. Ask students to justify 
their responses and critique each other's reasoning.
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ā

Create a slide that will be fun but not too scary. 

First, enter a slope for your slide.

Then, go to the next screen. 

È

ā

Here's the slope of your slide. 

Create three possible ramps for your slide.

È

dashboard to show a variety of responses, calling attention to any 
conflict or consensus you see.

 (or equivalent)
.
-
 

Create a slide 
that will be fun 
but not too 

q

Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3

On this screen, students create their own water slide. On the next 
screen, students will create three ramps with a common slope in 
order to create a smooth ride. The goal for this screen is to create a 
slide that is fun (a slope greater than ) but not too scary (a 
slope less than ).

*(+

+*

0ÀÎËÊÉÎÀÎ Ñ¼ÍÔĻ

Students entering a slope greater than or equal to  and less 

than or equal to  will be marked correct for this problem. These 
slopes create slides that are considered both fun and not too scary.

*(+

+*

Here's the 
slope of your 
slide. 

Ê

Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3Build It #3

If time allows, use snapshots or the teacher view of the dashboard 
to highlight unique water slides. Invite students to share their 
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Describe the strategy you used to Ƴnd the coordinates of each point.

Use the sketch tool if it helps you with your thinking.

È Teacher Moves

ā Sample Responses

The points  and  lie on the line.

Add two more points that lie on the line. 

We've started one for you.

È Teacher Moves

¼¼¼¼¼¼¼¼¼

Describe the 
strategy you 
used to Ƴnd 

R

222222222 Warm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-Up

After students have had a few minutes to discuss their work with a 
partner, facilitate a whole-class discussion. Invite several students 
to share out loud their strategy for finding the coordinates of the 
points on the line. Address any early student thinking you see in 
students’ responses. Consider using snapshots or the teacher view 
in the dashboard to highlight unique answers to show the class. Ask 
students to justify their responses and critique each other's 
reasoning.

Responses vary.

I looked at the slope triangle to tell me how far to go over on the -
axis and how far to go up on the -axis from the origin. To get to 

point , you have to add  units to the -value and add  units 
to the -value of the coordinate .

x
y

B +, x 3

y "*& *#

The points 
 and 

lie on
*& *

3 0

Ê

333333333 Put the Points on the LinePut the Points on the LinePut the Points on the LinePut the Points on the LinePut the Points on the LinePut the Points on the LinePut the Points on the LinePut the Points on the LinePut the Points on the Line *& * 3& 0

Activity Launch
Arrange students into pairs. Tell students that in this activity they 
will use the strategies they discussed in the warm-up to determine 
the coordinates of points on a line.

Throughout this lesson, encourage students to use blank paper to 
sketch, to write down calculations, or to capture their thinking.

Early Student Thinking
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ā Sample Responses

Here is the line from the previous screen.

Valeria thinks that the point  lies on the line because the 

slope is 
2
1
 .

Is Valeria right?

È Teacher Moves

ā Sample Responses

Some students may use estimation based on the graph to find the 
-coordinate in the last row of the table. Ask those students: What 

is the slope of the line between the two given points on the screen? 
They also might find it helpful to sketch a graph with a slope 
triangle connecting the points  and .

x

(4, 6) (x, 20)

(0, 4)

(32, 20)

¼¼¼¼¼¼¼¼¼

Here is the 
line from the 
previous 

p

555555555 Is the Point on the Line?Is the Point on the Line?Is the Point on the Line?Is the Point on the Line?Is the Point on the Line?Is the Point on the Line?Is the Point on the Line?Is the Point on the Line?Is the Point on the Line?

20, 40

Key Discussion Screen �   
The purpose of this discussion is to surface several strategies for 
determining whether a point is on a line, including those that use 
similar triangles.

Consider pausing the class and facilitating a whole-class 
discussion. Use the teacher view of the dashboard to highlight 
several answers to show the class. Invite students to justify their 
strategies and critique each other's reasoning.

Routine (optional): Consider using the routine Decide and Defend 
to support students in strengthening their ability to make 
arguments and to critique the reasoning of others (MP3).

No

Responses vary.
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Digital Lesson

This is the math we wanted you to understand:

• I can decide whether a point is on a line by Ƴnding quotients of 

horizontal and vertical distances.
Ö

This is the 
math we 
wanted you to 
understand:

• I can decide

999999999
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Press play to watch the turtles race.

The table shows each turtle's distance at various times.

Complete the table. Then press "Check My Work."

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Here is your table from the previous screen.

What is the Lane 2 turtle's speed?

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Press play to 
watch the 
turtles race.

Å

666666666 Complete the TableComplete the TableComplete the TableComplete the TableComplete the TableComplete the TableComplete the TableComplete the TableComplete the Table

Egxmzmx} Peyrgl
Arrange students in groups of two. Consider introducing this activity by 
asking students to notice what is new in this animation compared to the 
previous screen. These are the same turtles running the same race in 
the same amount of time, but now a timer and a number line have been 
added as well as a table in the screen’s right-hand column. Additional 
representations will be introduced in subsequent screens as well.

Representations like these and the new representations forthcoming 
enable us to understand and communicate more precisely about the 
race. Before students start working, ensure that they understand that 
each turtle’s position is measured at the front of their head.

Tegmrk
Consider using pacing to restrict students to Screens 2–5.

Jvsq xst xs fsxxsq> , , , * - 0 3

Å
Here is your 
table from the 
previous 

n

777777777 The Race ContinuesThe Race ContinuesThe Race ContinuesThe Race ContinuesThe Race ContinuesThe Race ContinuesThe Race ContinuesThe Race ContinuesThe Race Continues

This is a great place to check student progress. Offer individual support 
where needed, or lead a whole-class discussion if enough students are 
struggling. Students can draw upon their work from the previous unit 
where they investigated slope and rate of change. The previous screen 
may also be helpful.

 ft. per sec.

Responses vary.

-
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Digital Lesson

E ri{ xyvxpi irxivw xli vegi mr Peri 72

Tviww tpe} xs {exgl xli vegi2

Xlir gsrxmryi xs xli ri|x wgviir2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Wxyhirx Wyttsvxw

F} pssomrk ex xli fpyi xyvxpiùw hmwxergi ex  wigsrhw erh  wigsrh0 M 
ger wii xlex xli fpyi xyvxpiùw hmwxergi mrgviewiw f} 2 Xli weqi mw xvyi 
fix{iir  wigsrh erh  wigsrhw ew {ipp ew fix{iir  wigsrhw 
erh  wigsrhw2

* +

-

+ , ,

-

E ri{ xyvxpi 
irxivw xli vegi 
mr Peri 72

Tviww tpe} xs 
{exgl xli vegi2

888888888 E Ri{ XyvxpiE Ri{ XyvxpiE Ri{ XyvxpiE Ri{ XyvxpiE Ri{ XyvxpiE Ri{ XyvxpiE Ri{ XyvxpiE Ri{ XyvxpiE Ri{ Xyvxpi

999999999 Gviexi e KvetlGviexi e KvetlGviexi e KvetlGviexi e KvetlGviexi e KvetlGviexi e KvetlGviexi e KvetlGviexi e KvetlGviexi e Kvetl
Irgsyveki wxyhirxw xs {exgl xlmw ermqexmsr ekemr erh xeoi rsxi sj er} 
mrjsvqexmsr efsyx xli tyvtpi xyvxpiùw vegi tivjsvqergi xlex wiiqw 
mqtsvxerx2 Xli ryqfiv1pmri hmekveq fips{ xli xvego erh xli xmqiv {mpp 
fi liptjyp jsv tvigmwmsr2 Jsv mrwxergi0 wxyhirxw qe} rsxmgi xlex xli 
tyvtpi xyvxpi hsiw rsx kix e 1jssx lieh wxevx pmoi xli vih xyvxpi erh xlex 
xli tyvtpi xyvxpi xvezipw ex lepj xli wtiih sj xli fpyi xyvxpi2

Mj wxyhirxw lezi xvsyfpi gviexmrk xli kvetl0 irgsyveki xliq xs qeoi 
xlimv fiwx kyiwwõsv gviexi er}xlmrk ex eppõerh xlir tpe} xli 
ermqexmsr2 Xli nsyvri} xlex xli} vitviwirx {mpp fi mrgsvtsvexih mrxs xli 
ermqexmsr2

0

E pmri xlex ksiw xlvsykl 2"2& +,#

Wxyhirxw [mxl Hmwefmpmxmiw
• Fine Motor Skills: Peer Tutors
Temv wxyhirxw {mxl xlimv tvizmsywp} mhirxmjmih tiiv xyxsvw2 Epps{ wxyhirxw 
{ls wxvykkpi {mxl jmri qsxsv womppw xs hmgxexi hmvigxmsrw ew riihih2
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Digital Lesson

These graphs show the relationship between volume, V , and time, t , for 
two water tanks filling at a constant rate.

Which tank will fill up first?

Use the sketch tool if it helps you with your thinking.

Teacher Moves

Sample Responses

Here are the graphs from the previous screen but with additional 
information.

• Each tank can hold up to 0*  liters.
• Each vertical axis shows volume (in liters).
• Each horizontal axis shows time (in minutes).

Now, which tank do you think will fill up first?

Teacher Moves

¸̧̧̧̧̧̧̧̧

Xliwi kvetlw 
wls{ xli 
vipexmsrwlmt 

m

111111111 Warm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-Up

Warm-Up Launch
Give students one minute of quiet think-time and a few minutes to 
discuss their answers with a partner. Invite several students to share 
their responses. Then consider using the dashboard to show the 
distribution of responses.

Pacing
Consider using pacing to restrict students to this screen.

Routine (optional): Consider using the routine Decide and Defend to 
support students in strengthening their ability to make arguments and to 
critique the reasoning of others (MP3).

• I think Tank A will fill up faster because the line on the Tank A graph is 
steeper.
• We don’t have enough information because the graph axes are not 
scaled.

¸̧̧̧̧̧̧̧̧

Livi evi xli 
kvetlw jvsq 
xli tvizmsyw 

m

222222222 Rates of ChangeRates of ChangeRates of ChangeRates of ChangeRates of ChangeRates of ChangeRates of ChangeRates of ChangeRates of Change

Activity Launch
Give students one minute of quiet think-time and a few minutes to 
discuss with a partner. Invite several students to share their responses. 
Then consider using the dashboard to show the distribution of 
responses, calling attention to any conflict or consensus you see.
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Mr xlmw piwwsr sr tvstsvxmsrep vipexmsrwlmtw0 wxyhirxw i|terh sr xli {svo sj xli tvizmsyw piwwsrw f} 
gsqtevmrk x{s wmxyexmsrw vitviwirxih mr hmjjivirx {e}w2 Jsv i|eqtpi0 sri wmxyexmsr qmklx wtigmj} e 
gsrwxerx sj tvstsvxmsrepmx}0 {lmpi xli sxliv mw vitviwirxih f} e xefpi sj zepyiw0 e kvetl0 sv er iuyexmsr2 
Wxyhirxw qszi jpi|mfp} fix{iir vitviwirxexmsrw erh gsrwmhiv ls{ xs jmrh xli mrjsvqexmsr xli} riih jvsq 
iegl x}ti2 Xli} viwtsrh xs gsrxi|x1vipexih uyiwxmsrw xlex gsqtevi xli x{s wmxyexmsrw erh wspzi tvsfpiqw 
{mxl xli mrjsvqexmsr xli}ùzi kevrivih jvsq iegl vitviwirxexmsr2

Xli tyvtswi sj xli {evq1yt mw jsv wxyhirxw xs gsrrigx xli kvetl0 xli iuyexmsr0 erh xli gsrxi|x sj e 
tvstsvxmsrep vipexmsrwlmt2 Xli}ùpp i|ivgmwi xlimv s{r gviexmzmx} f} mrzirxmrk xli gsrxi|x erh wtigmj}mrk xli 
zevmefpiw mr xli vipexmsrwlmt2 Xlmw {svo mw tvitevexmsr jsv xli ri|x egxmzmx} {livi wxyhirxw gsqtevi 
tvstsvxmsrep vipexmsrwlmtw vitviwirxih mr hmjjivirx {e}w2

Xli tyvtswi sj xlmw egxmzmx} mw jsv wxyhirxw xs gsqtevi x{s hmjjivirx tvstsvxmsrep vipexmsrwlmtw vitviwirxih 
mr hmjjivirx {e}w ywmrk xli womppw xli} lezi {svoih sr sziv xli tewx x{s piwwsrw2 [svomrk mr kvsytw0 
wxyhirxw gsqtevi xli vipexmsrwlmtw erh viwtsrh xs uyiwxmsrw efsyx xli vexiw sj glerki0 efsyx {lmgl vexi 
sj glerki mw lmkliv0 erh efsyx sri sxliv wmxyexmsr2 Kvsytw qeoi e zmwyep hmwtpe} jsv xlimv tvsfpiq wix xs 
i|tpemr iegl sj xlimv viwtsrwiw erh gsrzmrgi sxlivw sj xlimv eggyveg}2

Xli tyvtswi sj xli w}rxliwmw mw jsv wxyhirxw xs gvmxmgepp} gsrwmhiv xli {svo sj xlimv gpewwqexiw erh xs ywi 
xlimv ettvsegliw xs qsvi ijjigxmzip} mrxivtvix tvstsvxmsrep vipexmsrwlmtw vitviwirxih mr e zevmix} sj {e}w2
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Digital Lesson

Sri {e} xs fixxiv yrhivwxerh e vipexmsrwlmt mw xs xlmro efsyx mx kvetlmgepp}2

[lmgl kvetl ger fi ywih xs vitviwirx xli vipexmsrwlmt fix{iir wxego 
limklx erh ryqfiv sj gytwC

Xiegliv Qsziw

Weqtpi Viwtsrwiw

m
Sri {e} xs 
fixxiv 
yrhivwxerh e 
vipexmsrwlmt mw 
xs xlmro efsyx mx 
kvetlmgepp}2

666666666 Wipigx e KvetlWipigx e KvetlWipigx e KvetlWipigx e KvetlWipigx e KvetlWipigx e KvetlWipigx e KvetlWipigx e KvetlWipigx e Kvetl

Egxmzmx} Peyrgl
Kmzi wxyhirxw sri qmryxi sj uymix xlmro1xmqi erh e ji{ qmryxiw xs 
hmwgyww {mxl e tevxriv2 Mrzmxi wizivep wxyhirxw xs wlevi xlimv viwtsrwiw2

Mrxvshygi xli xivq linear relationship0 {lmgl mw {lir sri uyerxmx} 
glerkiw f} e givxemr eqsyrx0 xli sxliv uyerxmx} ep{e}w glerkiw f} e 
wix eqsyrx2 Mr e linear relationship0 sri uyerxmx} lew e gsrwxerx vexi sj 
glerki {mxl viwtigx xs xli sxliv2 

Xli vipexmsrwlmt mw geppih pmriev figeywi mxw kvetl mw e pmri2

Ievp} Wxyhirx Xlmromrk
Wsqi wxyhirxw qe} lezi hmjjmgypx} higmhmrk fix{iir x{s sj xli stxmsrw 
,xst vmklx erh fsxxsq vmklx- wmrgi fsxl sj xliwi kvetlw vitviwirx e rsr1
tvstsvxmsrep0 pmriev vipexmsrwlmt2 Xli xst1vmklx kvetl ywiw e gsrxmrysyw 
pmri0 {lmpi xli fsxxsq1vmklx ywiw hmwgvixi tsmrxw2 Xli fsxxsq1vmklx kvetl 
qe} technically fi qsvi zmwyepp} eggyvexi ,figeywi xli vipexmsrwlmt mw 
xvyi jsv mrxikiv ryqfivw sj sri sv qsvi gytw erh mw rsx zepmh jsv rsr1
mrxikiv ryqfivw sj gytw-0 ls{iziv xli xst1vmklx kvetl mw wxmpp e gsqqsr 
{e} xs vitviwirx xli wgirevms0 erh mx gsyph fi gsrwmhivih fsxl liptjyp 
erh zepmh2

Sxliv wxyhirxw qe} xlmro xlex xli xst1pijx kvetl vitviwirxw xli wmxyexmsr 
figeywi mx eggyvexip} wls{w xlex e wxego sj  gytw lew e limklx sj  
girxmqixivw2 Ls{iziv0 mx epws mqtpmiw xlex xli vipexmsrwlmt mw tvstsvxmsrep 
,mr sxliv {svhw0 hsyfpmrk xli ryqfiv sj gytw {syph hsyfpi xli wxego 
limklx-0 {lmgl mw rsx xvyi2

Tegmrk
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

* *

Responses vary.

X{s viwtsrwiw qe} fi gsrwmhivih zepmh2

É Xst vmklx> E rsr1tvstsvxmsrep linear relationship {mxl e tswmxmzi wpsti0 
vitviwirxih ew e gsrxmrysyw pmri2
É Fsxxsq vmklx> E rsr1tvstsvxmsrep linear relationship {mxl e tswmxmzi 
wpsti0 vitviwirxih ew hmwgvixi tsmrxw2
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Digital Lesson

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Livi mw xli kvetl wls{mrk xli pmriev vipexmsrwlmt fix{iir xli limklx erh 
xmqi sj Jpek E2

[lex mw xli ăek+w wxevxmrk limklxC

Ywi xli woixgl xssp mj mx liptw }sy {mxl }syv xlmromrk2

Xiegliv Qsziw

555555555 [evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt
Tyvtswi
Xli tyvtswi sj xlmw piwwsr mw jsv wxyhirxw xs mhirxmj} erh mrxivtvix xli 
tswmxmzi zivxmgep mrxivgitx erh xli wpsti sj e pmriev vipexmsrwlmt erh xs 
qeoi gsrrigxmsrw fix{iir hmjjivirx vitviwirxexmsrw ,mrgpyhmrk xefpiw0 
kvetlw0 erh iuyexmsrw- sj xlswi pmriev vipexmsrwlmtw2

[evq1Yt Peyrgl
Evverki wxyhirxw mrxs temvw erh mrzmxi xliq xs {exgl xli ermqexmsr erh 
xli kvetl2 Xlir teywi jsv e hmwgywwmsr fijsvi gsrxmrymrk xs xli ri|x 
wgviirw2 Ewo wxyhirxw xs hiwgvmfi 6ô7 xlmrkw xli} rsxmgi efsyx xli 
ermqexmsr erh xli kvetl0 mrgpyhmrk er} gsrrigxmsrw xli} wii fix{iir 
xliwi x{s vitviwirxexmsrw2 Irgsyveki wxyhirxw xs vitpe} xli ermqexmsr 
wizivep xmqiw xs wii mj xli} rsxmgi er} ehhmxmsrep hixempw2

Viehmriww Gligo ,Tvsfpiq :-
Mj qswx wxyhirxw wxvykkpih0 tper xs vizmi{ xlmw tvsfpiq {mxl xliq fijsvi 
fikmrrmrk xli piwwsr2 Fi wyvi xs eqtpmj} xivqw pmoi &gsrwxerx sj 
tvstsvxmsrepmx}÷ erh öyrmx vexi÷ xlvsyklsyx xlmw piwwsr2

Tegmrk
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Vsyxmri ,stxmsrep-> Gsrwmhiv ywmrk xli vsyxmri Rsxmgi erh [srhiv xs 
wyttsvx wxyhirxw mr qeomrk wirwi sj xli xewo2

Responses vary.

É Xli jpek qsziw yt erh xli pmri mr xli kvetl qsziw yt ,ew }sy psso 
jvsq pijx xs vmklx-2
É Xli jpek wxstw ex  jiix0 {lmgl mw  jiix fips{ xli lmkliwx qevo sr 
xli jpektspi2
É Xli xst sj xli jpek wxevxw  jiix efszi xli kvsyrh2

-, 2

2

¸̧̧̧̧̧̧̧̧

Livi mw xli 
kvetl wls{mrk 
xli pmriev 

n

666666666 Wxevxmrk LimklxWxevxmrk LimklxWxevxmrk LimklxWxevxmrk LimklxWxevxmrk LimklxWxevxmrk LimklxWxevxmrk LimklxWxevxmrk LimklxWxevxmrk Limklx
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Xli kvetl wls{w xli pmriev vipexmsrwlmt fix{iir limklx erh xmqi jsv iegl 
ăek2

[vmxi er iuyexmsr jsv xli limklx sj Jpek G2

Xlir tviww &Gligo Q} [svo2&

Ywi xli woixgl xssp mj mx liptw }sy {mxl }syv xlmromrk2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Ger }sy {vmxi e RI[ iuyexmsr jsv Jpek G ws mx>

Wxevxw lmklC Wxevxw ps{C Ksiw jewxC Ksiw wps{C

I|tivmqirx {mxl hmjjivirx iuyexmsrw2

Xlir tviww tpe} xs wii {lex lettirw2

Xiegliv Qsziw

É Jpek G wxevxw ex xli weqi limklx ew Jpek F2
É Jpek G qsziw jewxiv xler Jpek F2
É Jpek G fikmrw erh irhw  jiix lmkliv xler Jpek E22

¸̧̧̧̧̧̧̧̧

Xli kvetl 
wls{w xli 
pmriev 

Å

========= [vmxi er Iuyexmsr[vmxi er Iuyexmsr[vmxi er Iuyexmsr[vmxi er Iuyexmsr[vmxi er Iuyexmsr[vmxi er Iuyexmsr[vmxi er Iuyexmsr[vmxi er Iuyexmsr[vmxi er Iuyexmsr

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

Ievp} Wxyhirx Xlmromrk
Wsqi wxyhirxw qe} wxvykkpi xs i|tviww xli limklx sj Jpek G {mxl er 
iuyexmsr2 Mrzmxi xliq xs gsrwmhiv0 fewih sr xli kvetl0 ls{ Jpek G mw 
wmqmpev xs Jpek F _wxevxmrk limklxa erh ls{ Jpek G mw wmqmpev xs Jpek E 
_wtiiha2 Xlir ewo> How could you use that information, along with the 
equations for Flag A and Flag B, to write an equation for Flag C?

 ,sv iuymzepirx-h 7 +0 % .t

Ger }sy {vmxi e 
RI[ iuyexmsr 
jsv Jpek G ws mx>

Å

545454545454545454 Lmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svLmkl sv Ps{0 Jewx svííííííííí

Xlmw wgviir mw hiwmkrih ew e jvii1tpe} i|tivmirgi2 Irgsyveki wxyhirxw 
xs i|tivmqirx {mxl hmjjivirx iuyexmsrw erh xs vijpigx sr xli mqtegx sj 
glerkmrk iegl ryqfiv mr xlimv iuyexmsr2 [lmgl ryqfiv gsrxvspw xli 
wxevxmrk limklxC [lmgl ryqfiv gsrxvspw xli wtiihC Ls{ ger }sy qeoi 
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Digital Lesson

Weqtpi Viwtsrwiw

Xli kvetl erh iuyexmsr wls{ xli pmriev vipexmsrwlmt fix{iir xli limklx erh 
xmqi jsv e ri{ ăek2

Hmwgyww xli jspps{mrk uyiwxmsrw2

Xlir wipigx SRI erh vigsvh }syv viwtsrwi2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

xli jpek wxevx lmkl sv ps{0 sv ks jewx sv wps{C Ls{ ger }sy qeoi xli jpek 
ks very jewxC

Ievp} Wxyhirx Xlmromrk
Xli xefpi {mpp eggitx pmriev iuyexmsrw vipexmrk  erh  {mxl zivxmgep 
mrxivgitxw fix{iir  erh  jiix2 Mj wxyhirxw irxiv er iuyexmsr xlex 
{syph qszi xli jpek fips{  sv efszi  during xli ermqexmsr0 xli 
jpek {mpp figsqi wiqmxverwtevirx erh wxst qszmrk ex xli fsxxsq sj xli 
jpektspi ,  jiix- sv ex xli xst ,  jiix-2

Vexliv xler sjjivmrk }syv s{r i|tperexmsr jsv {l} xli jpek xyvrw 
wiqmxverwtevirx0 ewo wxyhirxw xs sjjiv xlimv s{r i|tperexmsr2 Mrzmxi xliq 
xs gsrwmhiv {lex xli iuyexmsr mrhmgexiw efsyx xli jpek+w limklx ex xlex 
xmqi2

h t
* .*

* .*

* .*

Responses vary.

¸̧̧̧̧̧̧̧̧

Xli kvetl erh 
iuyexmsr wls{ 
xli pmriev 

m

555555555555555555 Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs gsrwspmhexi ls{ xs mhirxmj} xli 
zivxmgep mrxivgitx jvsq e kvetl erh jvsq er iuyexmsr2

W}rxliwmw Peyrgl
Kmzi wxyhirxw 5ô6 qmryxiw xs hmwgyww xli uyiwxmsrw {mxl e tevxriv0 
jspps{ih f} 6ô7 qmryxiw xs vigsvh e viwtsrwi xs sri sj xli uyiwxmsrw2 
Xlir ywi xli xiegliv zmi{ sj xli hewlfsevh xs lmklpmklx yrmuyi erw{ivw 
jsv xli gpeww2

Jegmpmxexmsr
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Responses vary.
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Digital Lesson

Hiwgvmfi xli xverwpexmsr xlex xeoiw f  xs iegl pmri xlex mw e xverwpexmsr sj f 2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

¸̧̧̧̧̧̧̧̧

Hiwgvmfi xli 
xverwpexmsr xlex 
xeoiw f  xs 

R

666666666 [evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt

Mrzmxi wxyhirxw xs wlevi ls{ xli} ors{ xlex pmriw  erh  evi 
xverwpexmsrw sj 2 Qeoi wyvi wxyhirxw wii xlex xlswi pmriw evi teveppip xs 

2

h i
f

f

É Pmri  lew fiir xverwpexih  yrmxw yt jvsq pmri 2
É Pmri  lew fiir xverwpexih  yrmxw hs{r jvsq pmri 2

h 6 f
i 2 f
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Digital Lesson

Drag the blue point to adjust the line. As you drag the point, pay attention to 
how the equation changes.

What do you notice about the relationship between the vertical intercept of 
the blue line and its equation?

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Weqtpi Viwtsrwiw

Hvek xli fpyi 
tsmrx xs ehnywx 
xli pmri2 Ew }sy 

R

999999999 Adjust the LineAdjust the LineAdjust the LineAdjust the LineAdjust the LineAdjust the LineAdjust the LineAdjust the LineAdjust the Line

Oi} Hmwgywwmsr Wgviir �
The purpose of this discussion is to make connections between how a 
line is translated and the equation of the line. 

Use snapshots to highlight several student responses. Ask questions to 
help students connect concrete and abstract responses as well as 
formal and informal responses.

Responses vary.

The arrow shows the vertical distance between the blue line and the 
black line. In the equation, the number being added to the -term 
represents the number of units the blue line has been translated 
vertically or the vertical intercept of the blue line. 

x

¸̧̧̧̧̧̧̧̧

Adjust one 
number in 
the 

n

::::::::: Translating a LineTranslating a LineTranslating a LineTranslating a LineTranslating a LineTranslating a LineTranslating a LineTranslating a LineTranslating a Line Adjust one number in the equation to match the line.

Then press "Try It."

Use the sketch tool if it helps you with your thinking.

y 7
,
-
 x % .
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Digital Lesson

Xlmw mw xli qexl {i {erxih }sy xs yrhivwxerh> 

É M ger i|tpemr {livi xs Ărh xli wpsti erh xli zivxmgep mrxivgitx mr fsxl er 
iuyexmsr erh mxw kvetl2

É M ger {vmxi iuyexmsrw sj pmriw ywmrk y 7 mx % b 2

É Xli kvetlw evi hmjjivirx figeywi  mw wlmjxih hs{r  yrmxw 
jvsq 2

y 7 ,x \ 1 1

y 7 ,x

Í

Xlmw mw xli 
qexl {i 
{erxih }sy xs 
yrhivwxerh> 

É M ger i|tpemr 

565656565656565656

Digital Lesson
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Water Cooler

Mr tvizmsyw piwwsrw0 wxyhirxw irgsyrxivih pmriev vipexmsrwlmtw {mxl tswmxmzi vexiw sj glerki erh imxliv 
tswmxmzi sv rikexmzi 1mrxivgitxw2 Xli kvetlw sj epp sj xliwi vipexmsrwlmtw leh er ytlmpp ettievergi2 Mr xlmw 
piwwsr0 wxyhirxw kix xlimv jmvwx kpmqtwi sj pmriw xlex zmwyepp} wpsti hs{rlmpp2 Wxyhirxw vijpigx sr wmqmpevmxmiw 
erh hmjjivirgiw fix{iir pmriw xlex wpsti mr hmjjivirx hmvigxmsrw2

y

Yrhivwxerh xli hmjjivirgi mr zmwyep ettievergi fix{iir pmriw {mxl tswmxmzi wpstiw erh pmriw {mxl 
rikexmzi wpstiw2

Mrxivtvix e pmri {mxl e rikexmzi wpsti xlex vitviwirxw e viep1{svph wmxyexmsr2

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

Gsrwmhiv ls{ xs ywi wretwlsxw xs wipigx erh tviwirx wxyhirx xlmromrk jsv gpeww hmwgywwmsr2

Xlmro efsyx ls{ }sy {mpp ywi xli viwypxw sj tvizmsyw Gssp1Hs{rw erh wxyhirx wyvzi}w xs mrjsvq }syv
ettvsegl xs xlmw piwwsr2

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Digital Lesson

Make a final prediction:

After how many cups will the cooler run out of water?

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Xiegliv Qsziw

¸̧̧̧̧̧̧̧̧

Qeoi e Ărep 
tvihmgxmsr>

n

;;;;;;;;; How Many Cups Are iHow Many Cups Are iHow Many Cups Are iHow Many Cups Are iHow Many Cups Are iHow Many Cups Are iHow Many Cups Are iHow Many Cups Are iHow Many Cups Are i………………………

Call attention to the range in estimates on Screen 3 and compare them 
to the range of estimates on this screen. Invite students to notice that 
the range of calculations is narrower than the range of estimates from 
earlier in the activity (if this is true). Math is power, not punishment.

Invite students to explain their reasoning. Consider selecting, 
sequencing, and connecting a variety of different student approaches. 

Tegmrk
Consider using pacing to restrict students to this screen.

 cups2*

<<<<<<<<< The Water CoolerThe Water CoolerThe Water CoolerThe Water CoolerThe Water CoolerThe Water CoolerThe Water CoolerThe Water CoolerThe Water Cooler
Consider using pacing to restrict students to this screen.
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Digital Lesson

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Wxyhirx Wyttsvxw

555555555 [evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo[evq1Yt> Ryqfiv Xepo
[evq1Yt Peyrgl
Hmwtpe} xli tvsfpiqw epp ex srgi2 Kmzi wxyhirxw sri qmryxi sj uymix 
xlmro1xmqi tiv tvsfpiq0 erh ewo xliq xs kmzi e wmkrep {lir xli} lezi ex 
piewx sri wix sj zepyiw jsv iegl uyiwxmsr2 Jspps{ {mxl e {lspi1gpeww 
hmwgywwmsr2

Jegmpmxexi xli Ryqfiv Xepo vsyxmri2 Jsv iegl tvsfpiq0 ewo wxyhirxw xs 
wlevi xlimv zepyiw jsv iegl zevmefpi2 Vigsvh erh hmwtpe} xlswi zepyiw jsv 
iegl zevmefpi0 erh mrgpyhi ex piewx sri wix sj zepyiw jsv iegl tvsfpiq 
{livi e zevmefpi ,sv fsxl- evi rikexmzi2 Ewo wxyhirxw ls{ xli} higmhih 
sr xlimv zepyiw fewih sr xli mrjsvqexmsr kmzir mr xli iuyexmsr2 Xs 
mrzspzi qsvi wxyhirxw mr xli gsrzivwexmsr0 gsrwmhiv ewomrk>

É Did anyone choose the same values?
Ɵ Who can restate _____Ɣs reasoning in a different way?
Ɵ Did anyone choose different values?
Ɵ Does anyone want to add on to _____Ɣs reasoning?
Ɵ Do you agree or disagree? Why?

Ievp} Wxyhirx Xlmromrk
Wxyhirxw qe} lezi jsvksxxir xlex xli uysxmirx sj x{s rikexmzi ryqfivw 
mw tswmxmzi2
Wxyhirxw qe} lezi jsvksxxir xlex kixxmrk e rikexmzi viwypx {lir }sy 
wyfxvegx x{s ryqfivw qierw xli ryqfiv }sy {ivi wyfxvegxmrk qywx fi 
pevkiv xler xli ryqfiv }sy {ivi wyfxvegxmrk jvsq2 Irgsyveki wxyhirxw 
xs xlmro fego xs xlimv tvizmsyw {svo {mxl ryqfiv pmriw sv sxliv liptjyp 
qshipw2

Tegmrk
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Responses vary.

É Er} gsqfmrexmsr sj x{s ryqfivw {mxl hmjjivirx wmkrw {livi0 mr 

efwspyxi zepyi0  mw x{mgi 2 I|eqtpiw> ? 

É Er} gsqfmrexmsr sj x{s ryqfivw {mxl xli weqi wmkr {livi0 mr 

efwspyxi zepyi0  mw x{mgi 2 I|eqtpiw> ? 

É Er} gsqfmrexmsr sj x{s ryqfivw {livi  mw x{s qsvi xler 2 
I|eqtpiw> ? ? ? ? 

a b
-

\0
 \-

0
  

m n
\-
\0
 -

0
 

r q
0 \ 2 \0 \ "\.# * \ , \, \ * \+ \ +
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Rs{ {i ors{ xli WPSTI sj xli texl sj xli tperi fyx rsx mxw tswmxmsr2

Gepgypexi xli qmwwmrk zepyi xs perh xli tperi2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Xlvii wxyhirxw evi xv}mrk xs Ărh xli wpsti sj xli pmri fix{iir ".& +,#  erh 
"+& 1# 2

Hmwgyww xli jspps{mrk uyiwxmsr>

[lmgl sj xlimv gepgypexmsrw evi gsvvigxC

Xiegliv Qsziw

xlswi jsv xli gpeww xs wii2 Ewo wxyhirxw {lex xli}+zi pievrih jvsq xli 
i|tivmirgi2

[i mrxirh jsv xlmw xs fi e wsgmep erh gviexmzi i|tivmirgi jsv wxyhirxw2 
[i irgsyveki }sy xs iqtlewm~i xlswi zmvxyiw {liriziv }sy wii xliq 
mr }syv gpeww2

Rs{ {i ors{ 
xli WPSTI sj 
xli texl sj xli 

n

;;;;;;;;; Evi ]sy Vieh} jsv QEvi ]sy Vieh} jsv QEvi ]sy Vieh} jsv QEvi ]sy Vieh} jsv QEvi ]sy Vieh} jsv QEvi ]sy Vieh} jsv QEvi ]sy Vieh} jsv QEvi ]sy Vieh} jsv QEvi ]sy Vieh} jsv Qííííííííí

�  Fijsvi wxyhirxw ger wii xlmw wgviir0 xli} {mpp lezi xs tviww e fyxxsr 
xlex we}w0 öMùq vieh}%÷ 

Xlmw wgviir mw hiwmkrih xs lipt hmjjivirxmexi xli piwwsr f} kmzmrk er 
i|xve gleppirki xs wxyhirxw {ls jmrmwl Wgviirw 6ô: elieh sj xmqi 
fijsvi xli gpeww hmwgywwmsr sr Wgviir <2 Figeywi srp} e wyfwix sj }syv 
gpeww {mpp gsqtpixi xlmw wgviir0 {i vigsqqirh }sy hsr+x hmwgyww mx {mxl 
xli irxmvi gpeww2

Viwtsrwiw xs xli jmvwx jmzi gleppirkiw evi {vmxxir fips{2

52 
62 
72 
82 

92 

p 7 /

p 7 1

p 7 ++

p 7 /

p 7
+0
-

 

¸̧̧̧̧̧̧̧̧

Xlvii wxyhirxw 
evi xv}mrk xs 
Ărh xli wpsti 

m

<<<<<<<<< Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw

Oi} Hmwgywwmsr Wgviir �
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Digital Lesson

Dpjo!Dbquvsf

Wxyhirxw i|tivmirgi xli riih jsv {vmxmrk iuyexmsrw sj pmriw {mxl tswmxmzi erh rikexmzi wpstiw2

[vmxi iuyexmsrw sj lsvm~srxep erh zivxmgep pmriw2

[vmxi iuyexmsrw sj pmriw xlex lezi e rikexmzi wpsti2

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

Gsrwmhiv ls{ xs ywi wretwlsxw xs wipigx erh tviwirx wxyhirx xlmromrk jsv gpeww hmwgywwmsr2

Xlmro efsyx ls{ }sy {mpp ywi xli viwypxw sj tvizmsyw Gssp1Hs{rw erh wxyhirx wyvzi}w xs mrjsvq }syv
ettvsegl xs xlmw piwwsr2

Mr tvizmsyw piwwsrw0 wxyhirxw wxyhmih pmriw {mxl tswmxmzi erh rikexmzi wpstiw erh pievrih xs {vmxi iuyexmsrw 
jsv xliq0 ywyepp} mr xli jsvq 2 Mr xlmw piwwsr0 wxyhirxw i|xirh xlimv tvizmsyw {svo xs mrgpyhi 
iuyexmsrw jsv lsvm~srxep erh zivxmgep pmriw2 Lsvm~srxep pmriw ger wxmpp fi {vmxxir mr xli jsvq 0 fyx 

y 7 mx % b
y 7 mx % b

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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figeywi  mr xlmw gewi0 xli iuyexmsr wmqtpmjmiw xs 2 Wxyhirxw mrxivtvix xlmw xs qier xlex jsv e 
lsvm~srxep pmri0 xli  zepyi hsiw rsx glerki0 fyx  ger xeoi er} zepyi2 Xlmw wxvygxyvi mw mhirxmgep jsv 
zivxmgep pmriw i|gitx xlex rs{ xli iuyexmsr lew xli jsvq 0 erh mx mw  xlex mw hixivqmrih0 {lmpi  ger 
xeoi er} zepyi2 Rsxi xlex xli iuyexmsr sj e zivxmgep pmri gerrsx fi {vmxxir mr xli jsvq 2 Mx ger0 
ls{iziv0 fi {vmxxir mr xli jsvq  ,{mxl -2 Xlmw x}ti sj pmriev iuyexmsr {mpp fi wxyhmih mr 
kviexiv hixemp mr ytgsqmrk piwwsrw2
Mr xlmw piwwsr0 wxyhirxw i|tivmirgi xli riih jsv {vmxmrk iuyexmsrw sj pmriw {mxl tswmxmzi erh rikexmzi wpstiw2 
Mrmxmepp}0 wxyhirxw evi tvszmhih {mxl e gssvhmrexi kvmh gsrxemrmrk wxvexikmgepp} tpegih gsmrw2 Xlimv ksep mw xs 
getxyvi epp sj xli gsmrw f} {vmxmrk iuyexmsrw sj pmriw xlex teww xlvsykl xli gsmrw ywmrk xli ji{iwx tswwmfpi 
iuyexmsrw2 Pexiv mr xli piwwsr0 wxyhirxw gviexi erh gsqtpixmrk xlimv s{r gleppirki0 tpegmrk gsmrw mr xli 
tperi xliqwipziw fijsvi getxyvmrk xliq {mxl ew ji{ pmriw ew tswwmfpi2

Xli tyvtswi sj xli {evq1yt mw xs qeoi wirwi sj xli iuyexmsrw sj zivxmgep pmriw2 Xlmw {evq1yt tvsqtxw 
wxyhirxw xs qszi jmzi tsmrxw xs hmjjivirx psgexmsrw0 fyx {mxl xli weqi 1gssvhmrexi2 Wxyhirxw {mpp rsxmgi 
xlex epp sj xliwi tsmrxw evi sr xli weqi zivxmgep pmri erh {mpp gsrrigx xli iuyexmsr sj xlmw pmri xs xli 
vipexmsrwlmt sj xli gssvhmrexiw sj xli tsmrxw epsrk e zivxmgep pmri2

Xli tyvtswi sj xlmw egxmzmx} mw jsv wxyhirxw xs exxirh xs tvigmwmsr ,QT:- mr {vmxmrk iuyexmsrw sj lsvm~srxep0 
zivxmgep0 erh sxliv pmriw xlex mrxivwigx ew qer} gsmrw ew tswwmfpi2 Mr tvizmsyw piwwsrw0 wxyhirxw wxyhmih pmriw 
{mxl tswmxmzi wpsti erh rikexmzi wpsti erh {vsxi iuyexmsrw jsv xlswi pmriw2 Mr xlmw egxmzmx}0 xli} epws {vmxi 
iuyexmsrw jsv lsvm~srxep pmriw ,pmriw sj wpsti - erh zivxmgep pmriw0 erh xli} kvetl lsvm~srxep erh zivxmgep pmriw 
jvsq iuyexmsrw2
Wxyhirxw {mpp gviexi xlimv s{r gsmr gleppirkiw f} wxvexikmgepp} tpegmrk gsmrw jsv xlimv tiivw xs getxyvi sr e 
gssvhmrexi kvmh2 Fijsvi xli} ger wyfqmx xlimv gleppirki xs xli gpeww keppiv}0 xli}ùpp lezi xs getxyvi xli gsmrw 
ywmrk xli pmriev iuyexmsrw xli}ùzi pievrih efsyx mr xlmw yrmx2
Xlvsyklsyx xlmw egxmzmx}0 wxyhirxw {mpp tvegxmgi {vmxmrk iuyexmsrw sj fsxl tvstsvxmsrep erh rsr1tvstsvxmsrep 
pmriw2 Xlvsykl {vmxmrk iuyexmsrw jsv lsvm~srxep erh zivxmgep pmriw ew {ipp ew pmriw {mxl tswmxmzi erh rikexmzi 
wpstiw0 wxyhirxw {mpp iqtps} vitiexih viewsrmrk ,QT<- erh qeoi gsrrigxmsrw fix{iir iuyexmsrw sj epp 
x}tiw sj pmriw2

Wxyhirxw lezi wtirx gsrwmhivefpi xmqi mr Kvehi ; erh Kvehi < wspzmrk tvsfpiqw {mxl tvstsvxmsrep erh 
rsr1tvstsvxmsrep vipexmsrwlmtw xlex ger fi vitviwirxih f} iuyexmsrw erh kvetlw {mxl tswmxmzi wpstiw2 
Wxyhirxw {mpp rsxmgi xlex jsv lsvm~srxep erh zivxmgep pmriw0 xli oi} jiexyvi mw xlex sri sj xli x{s zevmefpiw 
hsiw rsx zev}0 {lmpi xli sxliv sri ger xeoi er} zepyi2 Mr xli 1  tperi0 {lir xli zevmefpi  ger xeoi er} 
zepyi0 mx mw e zivxmgep pmri0 erh {lir xli zevmefpi  ger xeoi er} zepyi0 mx mw e lsvm~srxep pmri2

m 7 * y 7 b
y x

x 7 a x y
y 7 mx % b

Ax % By 7 C B 7 *

x

*

x y x
y

﻿  |  139

















Irxiv x{s temvw sj zepyiw jsv x  erh y  xlex qeoi xli iuyexmsr x % ,y 7 +*  
xvyi2 

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Xlmw kvetl wls{w xli tsmrxw }sy irxivih ,mr hevo fpyi- erh }syv gpewwqexiw+ 
tsmrxw ,mr pmklx fpyi-2

Xli kvetl epws wls{w xli pmri x % ,y 7 +* 2

Ls{ ger }sy xipp jvsq xli kvetl mj wsqisri glsswiw e tsmrx xlex mw RSX e 
wspyxmsr xs xli iuyexmsrC

Ywi xli woixgl xssp mj mx liptw }sy {mxl }syv xlmromrk2

Xiegliv Qsziw

Å
Irxiv x{s temvw 
sj zepyiw jsv x  
erh y  xlex 
qeoi xli 
iuyexmsr 
x% ,y7 +*

555555555 [evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt

Tyvtswi
Xli tyvtswi sj xlmw piwwsr mw jsv wxyhirxw xs hizipst er yrhivwxerhmrk 
sj wspyxmsrw xs pmriev iuyexmsrw epkifvemgepp} erh kvetlmgepp}2

[evq1Yt Peyrgl
Kmzi wxyhirxw sri qmryxi sj uymix xlmro1xmqi2 Xlir mrzmxi xliq xs 
hmwgyww {mxl e tevxriv2 Mrzmxi wizivep wxyhirxw xs wlevi xlimv viwtsrwiw2

Tegmrk
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 5ô60 sri wgviir 
ex e xmqi2

Responses vary.

É 
É 
É 
É 
É 

\,& 0

*& /

.& -

+*& *

+-& \+(/

¸̧̧̧̧̧̧̧̧

Xlmw kvetl 
wls{w xli 
tsmrxw }sy 

R

666666666 [evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt

Kmzi wxyhirxw sri qmryxi sj uymix xlmro1xmqi2 Xlir mrzmxi xliq xs 
hmwgyww {mxl e tevxriv2 Mrzmxi wizivep wxyhirxw xs wlevi xlimv viwtsrwiw2
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Digital Lesson

Sample Responses

Xli kvetl wls{w xli pmri y 7 \-x \ 0 2

Gsqtpixi xli xefpi ws mx mrgpyhiw x{s wspyxmsrw xs xli iuyexmsr2

Teacher Moves

Sample Responses

Pacing
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Responses vary.

52 Rs2 Xli pmri  lew rs wspyxmsrw mr xli fsxxsq1pijx 
uyehverx ,uyehverx 7-2

62 ]iw2 Livi mw sri i|eqtpi> 2

72 Xlivi evi er yrpmqmxih ryqfiv sj wspyxmsrw figeywi xli pmri i|xirhw 
jsviziv mr iegl hmvigxmsr2

x % ,y 7 +*

+& .(/

¸̧̧̧̧̧̧̧̧

Xli kvetl 
wls{w xli pmri 
y7 \-x\ 0 2

Å

999999999 Gssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{r

Support for Future Learning
Mj wxyhirxw wxvykkpi xs mhirxmj} wspyxmsrw jvsq e kvetl0 tper xs vizmwmx xlmw 
{lir sttsvxyrmxmiw evmwi sziv xli ri|x piwwsr2 Gsrwmhiv wtirhmrk i|xve 
xmqi mhirxmj}mrk sxliv wspyxmsrw xs xli iuyexmsr sr Wgviir 9 sj Piwwsr 
552

Pacing
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw =ô542

É [lir 0 2
É [lir 0 2

x 7 * y 7 \0

y 7 \+/ x 7 -
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Digital Lesson

[exgl xli zmhis2

[lex hs }sy rsxmgiC [lex hs }sy {srhivC

Teacher Moves

Sample Responses

Xli tmkk} fero mr xli zmhis {ew Ăppih {mxl tirrmiw erh uyevxivw {svxl e 
xsxep sj $0,(** 2

[lex evi xlvii tswwmfpi gsqfmrexmsrw sj tirrmiw erh uyevxivw xlex evi 
{svxl $0,(**C

Irxiv }syv gsqfmrexmsrw mr xli xefpi2

Teacher Moves

}}}

[exgl xli 
zmhis2

R

111111111 [evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt

Warm-Up Launch
Ewo wxyhirxw mj xli} lezi iziv gsppigxih erh gsyrxih e psx sj gsmrw sv 
ywih e gsmr qeglmri2 Pix wxyhirxw ors{ xlex mr xlmw piwwsr0 {i {mpp fi 
xlmromrk efsyx gsmrw2 Kmzi wxyhirxw x{s qmryxiw sj uymix xlmro1xmqi xs 
vigsvh {lex xli} rsxmgi erh {srhiv efsyx xli zmhis2 

Mrzmxi wizivep wxyhirxw xs wlevi xlimv viwtsrwiw0 sv ywi wretwlsxw xs 
lmklpmklx xlimv {vmxxir viwtsrwiw2

Pacing
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Routine (optional): Gsrwmhiv ywmrk xli vsyxmri Rsxmgi erh [srhiv xs 
wyttsvx wxyhirxw mr qeomrk wirwi sj xli xewo2

Responses vary.

É M rsxmgi xlivi evi psxw sj tirrmiw erh uyevxivw ksmrk mrxs xli qeglmri2
É M rsxmgi xlivi evi qsvi tirrmiw xler uyevxivw2
É M {srhiv ls{ qer} gsmrw xlivi evi mr xsxep2
É M {srhiv ls{ qygl xli gsmrw evi {svxl2

Xli tmkk} fero 
mr xli zmhis 
{ew Ăppih {mxl 

Å

222222222 Tirrmiw erh UyevxivwTirrmiw erh UyevxivwTirrmiw erh UyevxivwTirrmiw erh UyevxivwTirrmiw erh UyevxivwTirrmiw erh UyevxivwTirrmiw erh UyevxivwTirrmiw erh UyevxivwTirrmiw erh Uyevxivw

Activity Launch
I|tpemr xs wxyhirxw xlex xlivi {ivi srp} tirrmiw erh uyevxivw mr xli 
gsmr1gsyrxmrk qeglmri2 Xipp xliq xlex xlimv ksep jsv xlmw egxmzmx} mw xs 
hixivqmri xli vipexmsrwlmt fix{iir epp sj xli gsqfmrexmsrw sj tirrmiw 
erh uyevxivw xlex xsxep 2$0,
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Digital Lesson

Sample Responses

Here is a line and an equation describing the scenario from earlier 
(combinations of pennies and quarters that are worth $0,(** ).

On paper, answer the following questions:

1. What is the slope of the line and what is its meaning in terms of pennies 
and quarters?

2. Another pile of pennies and quarters is worth $-* . Sketch the graph of 
this scenario either on paper or with the sketch tool. How did you decide on 
the important features of your graph?

3. Imagine another pile of coins (quarters and nickels) worth $-* . How 
would the graph of this third scenario compare to the first two?

Teacher Moves

Sample Responses

Consider using pacing to restrict students to Screens 6–7.

Image solution

¸̧̧̧̧̧̧̧̧

Livi mw e pmri 
erh er 
iuyexmsr 
hiwgvmfmrk xli 
wgirevms jvsq 
ievpmiv 

777777777 Are You Ready for MAre You Ready for MAre You Ready for MAre You Ready for MAre You Ready for MAre You Ready for MAre You Ready for MAre You Ready for MAre You Ready for M………………………

�  Before students can see this screen, they will have to press a button 
that says, “I’m ready!”

This screen is designed to help differentiate the lesson by giving an 
extra challenge to students who finish Screens 2–6 ahead of time 
before the class discussion on Screen 8. Because only a subset of your 
students will complete this screen, we recommend you don’t discuss it 
with the entire class.

1. You lose  quarter for every  pennies you gain. 

2. Sketches should show a line parallel to the red line with intercepts at 
 and .

3. Since nickels have a greater value than pennies, the graph of this line 
will be much steeper. 

+ ,/

"*& +,*# "-***& *#
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Xli jsyv tsmrxw wls{r mr xli kvetl evi epp wspyxmsrw xs xli iuyexmsr 
y = 100 − 8x 0 {livi y  vitviwirxw xli wezmrkw eggsyrx fepergi erh x  
vitviwirxw xli ryqfiv sj {iiow2

Epp jsyv sj xliwi tsmrxw evi sr xli pmri0 fyx wsqi sj xliq hs RSX qeoi 
wirwi mr xli wezmrkw eggsyrx gsrxi|x2

Wipigx e tsmrx xlex hsiw RSX qeoi wirwi mr gsrxi|x2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

¸̧̧̧̧̧̧̧̧

Xli jsyv tsmrxw 
wls{r mr xli 
kvetl evi epp 

m

<<<<<<<<< Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs lmklpmklx xlex izir xlsykl tsmrxw 
qe} fi wspyxmsrw xs e pmriev vipexmsrwlmt0 xli} qe} rsx qeoi wirwi mr 
gsrxi|x2 Wxyhirxw epws wyvjegi {e}w mr {lmgl e wspyxmsr qe} rsx qeoi 
wirwi2

Egxmzmx} W}rxliwmw Peyrgl
Ewo wxyhirxw mj xli} sv wsqisri xli} ors{ lew e fero eggsyrx2 
Gsrwmhiv jegmpmxexmrk e fvmij hmwgywwmsr efsyx xli qiermrk sj xli xivq 
account balance2 

Kmzi wxyhirxw 6ô7 qmryxiw xs viwtsrh xs xlmw uyiwxmsr erh e ji{ 
qmryxiw xs wlevi xlimv viwtsrwiw {mxl xlimv tevxriv2 Xlir jspps{ {mxl e 
{lspi1gpeww hmwgywwmsr2 Ywi xli xiegliv zmi{ sj xli hewlfsevh xs 
lmklpmklx yrmuyi erw{ivw jsv xli gpeww2

Xli ksep jsv xlmw wgviir mw rsx xs iwxefpmwl gsrwirwyw sr epp jsyv tsmrxw2 
Wsqi sj xli tsmrxw ,i2k20  erh - evi mrxirxmsrepp} eqfmkysyw2 
Vexliv0 xli ksep mw jsv wxyhirxw xs vigskrm~i xlex rsx epp qexliqexmgepp} 
zepmh wspyxmsrw qeoi wirwi mr gsrxi|x2

Tegmrk
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

C D

Responses vary.

É Tsmrx  hsiw rsx qeoi wirwi figeywi xli wgirevms hsiw rsx we} 
er}xlmrk efsyx xli fepergi tvmsv xs xlmw }iev2 Xlivijsvi0  
hsiwr+x qeoi wirwi mr gsrxi|x figeywi mx vijivw xs  {iiow2

É Tsmrx  hsiw rsx qeoi wirwi figeywi qsri} mw rsx {mxlhve{r 
gsrxmrysywp} fyx vexliv srgi tiv {iio2 Xlivijsvi0  hsiwr+x 
qeoi wirwi mr gsrxi|x figeywi mx vijivw xs  {iiow2 

A
−2, 116

−2

C
(4.5, 64)

4.5
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Szivzmi{

Piwwsr Gligopmwx

Number Machines
Piwwsr 5> Wspzmrk Ryqfiv Ty~~piw

Wxyhirxw wspzi erh {vmxi ryqfiv ty~~piw2 Mr iegl ty~~pi0 wxyhirxw evi kmzir x{s sj xli jspps{mrk {mxl xli 
ksep sj jmrhmrk xli xlmvh> e wivmiw sj stivexmsrw sr e ryqfiv0 e jmrep viwypx0 erh xli svmkmrep ryqfiv2 Xliwi 
ty~~piw evi kssh tvitevexmsr jsv wspzmrk pmriev iuyexmsrw0 mr {lmgl wxyhirxw lezi xs tivjsvq stivexmsrw sr 
iegl wmhi sj xli iuyexmsr xs mwspexi xli zevmefpi2

Pievrmrk Ksepw

Gepgypexi e qmwwmrk zepyi jsv e ryqfiv ty~~pi xlex ger fi vitviwirxih f} e pmriev iuyexmsr {mxl sri 
zevmefpi0 erh i|tpemr ,svepp} erh mr {vmxmrk- xli wspyxmsr qixlsh2

Gviexi e ryqfiv ty~~pi xlex ger fi vitviwirxih f} e pmriev iuyexmsr {mxl sri zevmefpi2

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

Gsrwmhiv ls{ xs ywi wretwlsxw xs wipigx erh tviwirx wxyhirx xlmromrk jsv gpeww hmwgywwmsr2

Xlmro efsyx ls{ }sy {mpp ywi xli viwypxw sj tvizmsyw Gssp1Hs{rw erh wxyhirx wyvzi}w xs mrjsvq }syv
ettvsegl xs xlmw piwwsr2

Efsyx Xlmw Piwwsr

+ -

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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The purpose of this lesson is for students to solve and write number puzzles. In each puzzle, students are 
given two of the following with the goal of finding the third: a series of operations on a number, a final result, 
and the original number. These puzzles are good preparation for solving linear equations, in which students 
have to perform operations on each side of the equation to isolate the variable.

Piwwsr Wyqqev}

[evq1Yt ,9 qmryxiw-
The purpose of the warm-up is to introduce students to how the number machine works. The number 
machine produces an output by performing a series of operations on a given input.

Egxmzmx} 5> Ryqfiv Qeglmriw ,74 qmryxiw-
The purpose of this activity is for students to develop their equation-solving intuition. First, students 
complete a series of challenges where they work to “undo” a series of operations on a final output to 
discover the original input. Then, students create their own challenge and solve challenges from their 
classmates.

Piwwsr W}rxliwmw ,9 qmryxiw-
The purpose of the synthesis is for students to analyze a strategy for solving a number puzzle.

Gssp1Hs{r ,9 qmryxiw-
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Jipmti we}w0 &Mj }sy xeoi xli ryqfiv xlex geqi syx0 xlir hmzmhi f} -  erh 
wyfxvegx +* 0 }sy {mpp kix xli ryqfiv xlex {irx mr2&

Hs }sy ekviiC

�  Fijsvi wxyhirxw ger wii xlmw wgviir0 xli} {mpp lezi xs tviww e fyxxsr 
xlex we}w0 öMùq vieh}%÷

Xlmw wgviir mw hiwmkrih xs lipt hmjjivirxmexi xli piwwsr f} kmzmrk er 
i|xve gleppirki xs wxyhirxw {ls jmrmwl Wgviir ; elieh sj xmqi fijsvi 
xli gpeww hmwgywwmsr sr Wgviir =2 Figeywi srp} e wyfwix sj }syv gpeww 
{mpp gsqtpixi xlmw wgviir0 {i vigsqqirh }sy hsr+x hmwgyww mx {mxl xli 
irxmvi gpeww2

Responses vary.

52 Qypxmtp} f} 
62 Ehh 
72 Hmzmhi f} 
82 Wyfxvegx xli mrtyx

,

+*

,

Jipmti we}w0 &Mj 
}sy xeoi xli 
ryqfiv xlex 

m

Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw

�

Xli tyvtswi sj xlmw hmwgywwmsr mw xs lmklpmklx xlex svhiv qexxivw {lir 
hixivqmrmrk er yrors{r mrtyx2

Kmzi wxyhirxw 6ô7 qmryxiw xs viwtsrh xs xlmw uyiwxmsr erh e ji{ 
qmryxiw xs wlevi xlimv viwtsrwiw {mxl xlimv tevxriv2 Xlir jspps{ {mxl e 
{lspi1gpeww hmwgywwmsr2 Ywi xli xiegliv zmi{ sj xli hewlfsevh xs wls{ 
xli hmwxvmfyxmsr sj viwtsrwiw erh lmklpmklx yrmuyi erw{ivw jsv xli gpeww2

Mj wxyhirxw wxvykkpi xs erw{iv xlmw uyiwxmsr0 irgsyveki xliq xs tmgo e 
ryqfiv erh jspps{ xli qeglmri xs jmrh xli syxtyx0 erh xlir xv} xlswi 
weqi wxitw sr xli syxtyx xs wii mj xli} ekvii {mxl Jipmti2

Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2
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This is the math we wanted you to understand:

• I can add or remove blocks from a hanger and keep the hanger balanced.

• I can represent balanced hangers with equations.

If students struggle with naming moves, consider spending extra time 
on Lesson 3’s warm-up to reflect on and review the types of hanger 
diagram moves that keep the hanger balanced.

Consider using pacing to restrict students to Screens 11–12.

Responses vary.

I took two squares off each side and saw that  on the left is 
balanced with  triangles on the right. This means that each triangle 
must weigh  pounds.

-

+/

/

-

Í

Xlmw mw xli 
qexl {i 
{erxih }sy xs 
yrhivwxerh>

É M ger ehh sv 
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Mr xlmw hmekveq>

É x  vitviwirxw xli {imklx sj iegl wuyevi2
É y  vitviwirxw xli {imklx sj iegl gmvgpi2

Ixler hmzmhih iegl wmhi sj Lerkiv E f} 2  erh qehi Lerkiv F2 

[vmxi er I\TVIWWMSR xs vitviwirx xli vmklx wmhi sj Lerkiv F2

Tviww &Xv} Mx& xs wii mj mj }syv i|tviwwmsr fepergiw xli lerkiv2

fepergmrk qsziw sj qypxmtpmgexmsr erh hmzmwmsr xs wmqtpmj} lerkivw0 erh 
pexiv0 xs vi{vmxi fepergih iuyexmsrw2

Evverki wxyhirxw mrxs temvw2 Kmzi wxyhirxw sri qmryxi sj uymix xlmro1
xmqi erh e ji{ qmryxiw xs hmwgyww {mxl e tevxriv2 Mrzmxi wizivep wxyhirxw 
xs wlevi xlimv wxvexik}2

Mj wxyhirxw evirùx wyvi {livi xs wxevx0 irgsyveki xliq xs jmrh {e}w xs 
izirp} wtpmx yt erh qexgl xli wletiw sr iegl wmhi sj xli lerkiv2 
Wxyhirxw wlsyph wii xlex jsv iziv} gmvgpi erh x{s wuyeviw sr xli pijx0 
{i ger qexgl {mxl x{s xvmerkpiw sr xli vmklx0 erh xlivijsvi0 sri gmvgpi 
erh x{s wuyeviw mw xli weqi ew x{s xvmerkpiw2 Xlmw mw iuymzepirx xs 
hmzmhmrk iegl wmhi sj xli lerkiv f} 2

Mj qswx wxyhirxw wxvykkpih0 mrzmxi xliq xs gligo xli wspyxmsrw xli} 
gepgypexi xlvsyklsyx xlmw piwwsr erh yrmx f} wyfwxmxyxmrk zepyiw fego 
mrxs iuyexmsrw2 Iqtlewm~i xlex e wspyxmsr xs er iuyexmsr mw e zepyi jsv 
xli zevmefpi xlex qeoiw xli iuyexmsr xvyi2

Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

3

Xli vmklx wmhi sj xli lerkiv wlsyph lezi  xvmerkpiw22

É Social-Emotional Functioning: Peer Tutors
Temv wxyhirxw {mxl xlimv tvizmsywp} mhirxmjmih tiiv xyxsvw2

¸̧̧̧̧̧̧̧̧

Mr xlmw hmekveq>

É x  vitviwirxw 

n

Oiit Mx Fepergih '5Oiit Mx Fepergih '5Oiit Mx Fepergih '5Oiit Mx Fepergih '5Oiit Mx Fepergih '5Oiit Mx Fepergih '5Oiit Mx Fepergih '5Oiit Mx Fepergih '5Oiit Mx Fepergih '5
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Activity

2 Make Your Own Steps

Solve each equation for x. Show your thinking.

8. 8x + 7 = 6x - 13 9. -3x + 12 = 9x - 4 10. -4(x - 3) = 6x - 3

11. 0.2x + 5 = x - 7 12. x - 4 =    1 — 3    (6x - 54) 13.    2 — 3   (6x - 1) = -(x - 2)

2x + 7 = -13

2x = -20

x = -10

5 = 0.8x - 7

12 = 0.8x
15 = x

x - 4 = 2x - 18

-4 = x - 18

14 = x

12 = 12x - 4

16 = 12x

   
16

 — 
12

    = x

   
4

 — 
3

    = x (or equivalent)

-4x + 12 = 6x - 3

12 = 10x - 3

15 = 10x

   
15

 — 
10

    = x

   
3

 — 
2

    = x (or equivalent)

4x -    2 — 
3

    = -x + 2

12x - 2 = -3x + 6

15x - 2 = 6

15x = 8

x =    
8

 — 
15

    (or equivalent)

You're invited to explore more.

There are 24 pencils and 3 cups. Each cup contains a certain number of pencils. There is one 
more pencil in the second cup than in the � rst cup, and there is one more pencil in the third 
cup than in the second cup.

How many pencils are in each cup?

The � rst cup contains 7 pencils, the second cup contains 8 pencils, and 
the third cup contains 9 pencils. Explanations vary. Let x be the number of 
pencils in the � rst cup. x + (x + 1) + (x + 2) = 24, so x = 7. 

Intermediate steps or strategies vary.

STOP

4 Unit 4 Linear Equations and Linear Systems

Launch  
Demonstrate how to solve Problem 8.

Monitor 
Support getting started by telling students that 
although they may take diff erent steps, as long as 
each step results in an equivalent equation, they 
will reach the correct solution.

Di� erentiation

Look for students who: Teacher Moves

Multiply by the fi rst 
number inside the 
parentheses, but not the 
second, when distributing. 

Ask, “What does it mean 
for the parentheses to be 
around both terms?”

Would benefi t from a 
challenge during this 
activity. 

Extension: You’re 
invited to explore more. 
Encourage students to 
compare their solutions 
and strategies. 

Connect 
Display Problems 8–10 and invite students to 
share their solution methods for each problem.

MLR2: Collect and Display As students share 
their solutions:
•  Collect the language used to describe their 

solution methods and record diff erent solution 
paths that led to the same result. Consider 
grouping words and phrases used for each 
step in diff erent areas of the visual display. 
Amplify phrases, such as: “Multiply fi rst,” 
“Divide fi rst,” “Subtract from the right,” and 
“Add from the left.”

•  Display an example of one equation solved 
two diff erent ways and annotate each using 
the language of your students to describe 
the solution methods. Encourage students to 
continue using language from the class display 
during group discussions to support their use 
of mathematical language while explaining 
solution pathways.

Emphasize that the structure of an equation can 
be helpful as students think about diff erent ways 
to approach solving it. To check the solution, 
substitute the value of the solution into the original 
equation. If the resulting equation is true, the 
solution is correct.

Consider asking, “In Problem 8, which step 
do you prefer: subtracting 8x or 6x from both 
sides? Why?”

5

6

D

6

MLR

Activity 2 Make Your Own Steps
Purpose: Students practice solving linear equations with variables on both sides and 
with rational coeffi cients to increase fl uency in solving linear equations.

 Pairs |  15 min

Presentation Screens
5–6

Lesson 4
Presentation 

Screens

 Short on time: Have students choose two problems to complete and assign the remaining problems as additional practice.

(MP7)
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 Yrmx <280 Piwwsr 9> Iuyexmsr Vsyrhxefpi  Piwwsr Kymhi 

 Activity 1: Equation Roundtable (25 minutes) 
 Egxmzmx} Peyrgl 

 2  U  

 2  U  

 Xiegliv Qsziw 

 ǒ  Hmh }syv tevxriv iziv qeoi e qszi hmʆivirx xler xli sri }sy i|tigxih xliq xsC Hiwgvmfi mx2 
 ǒ  Jsv Tvsfpiq 80 gsyph }sy wxevx f} lepzmrk xli zepyi sj iegl wmhiC [l} qmklx }sy {erx xs hs 

 xlmwC 
 ǒ  [lexùw er evmxlqixmg ivvsv }sy qehi fyx xlir geyklx {lir }sy gligoih }syv {svoC 
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 Yrmx <280 Piwwsr :> Wxvexikmg Wspzmrk  Piwwsr Kymhi 

 Activity 2: Least and Most Difficult (5 minutes) 
 Egxmzmx} Peyrgl 
 Xli tyvtswi sj xlmw egxmzmx} mw jsv wxyhirxw xs xlmro efsyx {lex xli} wii ew öpiewx hmʇgypx÷ erh öqswx 
 hmʇgypx÷ {lir pssomrk ex iuyexmsrw2 Wxyhirxw epws hmwgyww wxvexikmiw jsv hiepmrk {mxl öhmʇgypx÷ tevxw 
 sj iuyexmsrw2 

 Oiit wxyhirxw mr xli weqi temvw2 Kmzi wxyhirxw sri qmryxi sj uymix xlmro1xmqi xs kix wxevxih erh 
 xlir xlvii qmryxiw xs hmwgyww erh {svo {mxl xlimv tevxriv2 Jspps{ {mxl e {lspi1gpeww hmwgywwmsr2 

 Xiegliv Qsziw 
 Jegmpmxexi e hmwgywwmsr jsv wxyhirxw xs xepo efsyx wxvexikmiw jsv wspzmrk hmʆivirx x}tiw sj iuyexmsrw2 
 Wsqi wxyhirxw qe} lezi xlsyklx xlex e givxemr iuyexmsr {ew mr xli öpiewx hmʇgypx÷ gexiksv}0 {lmpi 
 sxlivw xlsyklx xlex xli weqi iuyexmsr {ew mr xli öqswx hmʇgypx÷ gexiksv}2 Viqmrh wxyhirxw xlex 
 srgi xli} jiip gsrĂhirx efsyx xli wxvexikmiw jsv wspzmrk er iuyexmsr0 xlimv stmrmsr sj xli hmʇgypx} 
 pizip qe} glerki erh xlex vigskrm~mrk kssh wxvexikmiw xeoiw tvegxmgi erh xmqi2 

 Mj xmqi epps{w0 mrzmxi wxyhirxw xs hmwgyww sri tvsfpiq xli} xlsyklx {syph fi xli qswx hmʇgypx xs 
 wspzi2 Xlmw ger fi vitiexih wizivep xmqiw2 

 Gsrwmhiv ewomrk wsqi sj xli jspps{mrk uyiwxmsrw xs jyvxliv xli hmwgywwmsr> 

 ǒ  Jsv iuyexmsr H0 {lex ger {i hs xs ipmqmrexi xli jvegxmsrC _Qypxmtp} iegl wmhi f} xli gsqqsr 
 hirsqmrexsv sj  2 Xlir epp xli xivqw {mpp lezi mrxikiv  gsiʇgmirxw2a  ʝ 

 ǒ  [lmgl sxliv iuyexmsrw ger {i ywi xlmw wxvexik} jsvC _Er} iuyexmsr xlex lew e jvegxmsr0 wygl ew 
 F0 G0 erh I2a 

 ǒ  [lex wxitw hs }sy riih xs hs xs wspzi iuyexmsr KC [lmgl sxliv iuyexmsrw evi pmoi xlmw sriC÷ 
 _Xlivi mw e psx sj hmwxvmfyxmrk erh gsppigxmrk pmoi xivqw2 L viuymviw hmwxvmfyxmrk wizivep xmqiw2a 

 Wyttsvx jsv Wxyhirxw [mxl Hmwefmpmxmiw 
 I|tviwwmzi Perkyeki> Ipmqmrexi Fevvmivw 
 Tvszmhi wirxirgi jveqiw jsv wxyhirxw xs i|tpemr xlimv viewsrmrk ,i2k20 ccccc {syph fi piewx sv qswx 
 hmʇgypx xs wspzi figeywi ccccc2- 

 Vsyxmri ,stxmsrep->  Gsrwmhiv ywmrk xli vsyxmri  Gsppigx  erh Hmwtpe}  xs kexliv wxyhirxw+ mhiew erh 
 gviexi e gpeww hiĂrmxmsr2 

 8 
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Livi evi x{s ryqfiv qeglmriw xlex EP[E]W kmzi xli weqi ryqfiv jsv er} 
mrtyx2

Ywi xli qeglmriw+ i|tviwwmsrw xs i|tpemr {l} fsxl qeglmriw {mpp tvshygi 
xli weqi syxtyxw jsv er} mrtyx2

fix{iir xli x{s i|tviwwmsrw0 erh exxirh xs wxyhirxwù i|tperexmsrw xs 
irwyvi xli viewsrw kmzir evi gsvvigx2

Mj rs wxyhirxw tsmrx syx xlex sr xli tvizmsyw wgviir xli x{s i|tviwwmsrw 
evi iuymzepirx0 mrzmxi xliq xs gsqfmri pmoi xivqw jsv xli xst qeglmri 
erh hmwxvmfyxi xli  sr xli fsxxsq qeglmri0 erh xlir wlevi {lex xli} 
rsxmgi erh ls{ xli} xlmro xlmw ejjigxw xli syxtyxw2

Xlmw piwwsr {mpp {svo xs{evhw wyttsvxmrk wxyhirxw mr vigskrm~mrk xlex 
xli} ger wix xli x{s i|tviwwmsrw iuyep erh wspzi xli iuyexmsr jsv xli 
yrors{r2 Mx mw rsx rigiwwev} ex xlmw tsmrx jsv wxyhirxw xs ywi xli 
qeglmriw xs {vmxi iuyexmsrw2

,

Wmrgi xlivi mw rs zepyi jsv  xlex {mpp qeoi xli i|tviwwmsr  
iuyep xs 0 xlivi mw rs ryqfiv xs tyx mrxs fsxl qeglmriw xs kix 
xli weqi ryqfiv syx2

s s % +* % ,s
-"s % .#

Livi evi x{s 
ryqfiv 
qeglmriw xlex 

R

Ep{e}w1Iuyep SyxtyxwEp{e}w1Iuyep SyxtyxwEp{e}w1Iuyep SyxtyxwEp{e}w1Iuyep SyxtyxwEp{e}w1Iuyep SyxtyxwEp{e}w1Iuyep SyxtyxwEp{e}w1Iuyep SyxtyxwEp{e}w1Iuyep SyxtyxwEp{e}w1Iuyep Syxtyxw

Evverki wxyhirxw mrxs temvw2 Kmzi wxyhirxw x{s qmryxiw sj uymix {svo 
xmqi0 jspps{ih f} e tevxriv hmwgywwmsr erh e {lspi1gpeww hmwgywwmsr2 
Ewo wxyhirxw {l} xli} xlmro xlmw qeglmri ep{e}w tvshygiw syxtyxw xlex 
evi xli weqi2 Irgsyveki wxyhirxw xs ywi e {lmxifsevh sv tetiv xs lipt 
xliq {mxl xlimv xlmromrk2

Lmklpmklx yrmuyi erw{ivw xs wls{ xli gpeww2 Psso jsv viwtsrwiw xlex 
gsrwmhiv xli iuymzepirgi sj xliwi i|tviwwmsrw2 Ewo wxyhirxw xs nywxmj} 
xlimv viwtsrwiw erh gvmxmuyi iegl sxliv+w viewsrmrk2

Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 7ô;2

Responses vary.
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Xli xefpi wls{w iegl zilmgpi+w tswmxmsr ex givxemr xmqiw2 Xli zilmgpiw evi 
qszmrk ex e gsrwxerx vexi2 

Jmpp mr xli qmwwmrk mrjsvqexmsr mr xli xefpi2 
Å

Xli xefpi 
wls{w iegl 
zilmgpi+w 
tswmxmsr ex 
givxemr xmqiw2 
Xli zilmgpiw 

Hmwxergi erh XmqiHmwxergi erh XmqiHmwxergi erh XmqiHmwxergi erh XmqiHmwxergi erh XmqiHmwxergi erh XmqiHmwxergi erh XmqiHmwxergi erh XmqiHmwxergi erh Xmqi

Evverki wxyhirxw mrxs temvw2 I|tpemr xs wxyhirxw xlex xlimv xewo mw xs 
hixivqmri {lir xli zilmgpiw {mpp qiix2 Irgsyveki wxyhirxw xs ywi 
tetiv xs lipt xliq {mxl xlimv xlmromrk2

Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 6ô72

Ex  wigsrhw> q
Ex  wigsrhw>  q
Ex  wigsrhw>  q

Ex  wigsrhw> q
Ex  wigsrhw>  q
Ex  wigsrhw>  q

- ./

. 0*

t +/t

- /+

. 0,

t ++t % +2

Ɵ Representing, Conversing: Collect and Display
Xs fikmr xli {lspi1gpeww hmwgywwmsr0 kmzi wxyhirxw xli sttsvxyrmx} xs 
hmwgyww xlimv wspyxmsrw xs xli jmvwx uyiwxmsr mr kvsytw sj 7ô82 Gmvgypexi 
xlvsykl xli kvsytw0 erh vigsvh perkyeki wxyhirxw ywi xs hiwgvmfi {lex 
mw lettirmrk mr iegl zilmgpi2 Pmwxir jsv perkyeki vipexih xs &vexi sj 
glerki0& &hmjjivirgiw fix{iir vexiw0& &mrmxmep wxevxmrk tsmrx0& ixg2 Tswx 
xli gsppigxih perkyeki mr xli jvsrx sj xli vssq ws xlex wxyhirxw ger 
vijiv xs mx xlvsyklsyx xli viwx sj xli egxmzmx} erh piwwsr2 Xlmw {mpp lipt 
wxyhirxw xepo efsyx xli vipexmsrwlmt fix{iir xli x{s zilmgpiw tvmsv xs 
fimrk ewoih xs jmrh xli xmqi {lir xli} evi iuyep2

Ɵ Conceptual Processing: Eliminate Barriers
Epps{ wxyhirxw xs ywi gepgypexsvw xs irwyvi mrgpywmzi tevxmgmtexmsr mr xli 
egxmzmx}2

Ɵ Conceptual Processing: Processing Time
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Livi+w xli zilmgpi xlex }sy glswi xs qexgl {mxl xli xe|m2

[lmgl iuyexmsr gsyph }sy wspzi xs Ărh syx {lir xli x{s zilmgpiw {mpp qiixC

Livi+w xli iuyexmsr }sy glswi sr xli tvizmsyw wgviir> 

[lir {mpp xli x{s zilmgpiw qiixC

Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 8ô542

Here's the 
vehicle that you 
chose to match 

m

Jmrh er IuyexmsrJmrh er IuyexmsrJmrh er IuyexmsrJmrh er IuyexmsrJmrh er IuyexmsrJmrh er IuyexmsrJmrh er IuyexmsrJmrh er IuyexmsrJmrh er Iuyexmsr

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

Responses vary according to the selection made on Screen 4.

É  
É  
É  

Xli vexi sj xli xe|m mw  q3w0 ws xli xe|m ger fi vitviwirxih {mxl xli 
i|tviwwmsr 2 Xli woexifsevh ger fi vitviwirxih f} xli i|tviwwmsr 

2 Wixxmrk xli i|tviwwmsrw iuyep xs sri ersxliv {mpp lipt yw jmrh 
i|egxp} {lir xli zilmgpiw {mpp qiix2

6t + 8 = 9t
4t + 12 = 9t

7t + 9 = 9t

9

9t
4t + 12

Here's the 
equation you 
chose on the 

n

[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

Responses vary according to the selection made on Screen 5.

É   wigsrhw ,sv iuymzepirx-
3
8
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Livi evi xli i|tviwwmsrw }sy {vsxi sr xli tvizmsyw wgviir> 

[vmxi 
i|tviwwmsrw0
mr xivqw sj 

Å

]syv Qexglyt]syv Qexglyt]syv Qexglyt]syv Qexglyt]syv Qexglyt]syv Qexglyt]syv Qexglyt]syv Qexglyt]syv Qexglyt [vmxi i|tviwwmsrw0 mr xivqw sj 0 xlex gsyph vitviwirx x{s zilmgpiw xvezipmrk 
ex hmjjivirx vexiw {mxl hmjjivirx wxevxmrk tswmxmsrw xlex {mpp izirxyepp} qiix2

Srgi }sy gviexi }syv qexgl1yt0 ks xs xli ri|x wgviir2

t

Sr xlmw wgviir0 wxyhirxw {mpp gviexi xlimv s{r i|tviwwmsrw xs vitviwirx 
x{s zilmgpiw xvezipmrk ex hmjjivirx vexiw2

Responses vary.

Livi evi xli 
i|tviwwmsrw 
}sy {vsxi sr 

n

[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC[lir [mpp Xli} QiixC

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

Wsqi wxyhirxw qe} {srhiv {l} xlimv zilmgpiw hs rsx qiix2 Lezi xliwi 
wxyhirxw xlmro efsyx xli vexi erh xli wxevxmrk tsmrx sj iegl zilmgpi2 
Gsrwmhiv ewomrk> Look at how the vehicles are positioned. Which is in 
front? What does the vehicle in the back need to do in order to catch up to 
the other vehicle? Which vehicle is moving faster?

Mrzmxi wxyhirxw xs vizmwi xlimv i|tviwwmsrw sr xli tvizmsyw wgviir fewih 
sr xli jiihfego xli} wii sr xlmw wgviir2 Irgsyveki xliq xs nywxmj} er} 
glerkiw xli} qeoi vexliv xler ywi xli jiihfego sr xlmw wgviir ew e 
xssp jsv kyiwwmrk erh gligomrk {mxlsyx vijpigxmsr2

Responses vary.
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Print Lesson

 Unit 8.4, Practice Day 1  Xiegliv Kymhi 

!Qvsqptf!

!Qsfqbsbujpo!
 Scavenger Hunt Sheets 

 ǒ 

 Worksheet 
 ǒ 

!Jotusvdujpot!

8.4 Practice Day 1 (NYC)
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Xlmw wgviir mw hiwmkrih xs jegmpmxexi e hmwgywwmsr efsyx ls{ xs ywi xli 
kvetl xs mhirxmj} erh mrxivtvix tsmrxw xlex wexmwj} e vipexmsrwlmt2

Evverki wxyhirxw mrxs temvw2 Gsrwmhiv mrxvshygmrk xli xewo f} viqmrhmrk 
wxyhirxw sj xli x{s gsrhmxmsrw {i lezi fiir gsrwmhivmrk>
É M lezi  mr uyevxivw erh hmqiw2
É M lezi  gsmrw epxskixliv2

Xlir ewo wxyhirxw> What if I told you someone had  quarters and  
dimes? What conditions does that combination of coins meet? Hmvigx xlimv 
exxirxmsr xs xli kvetl xs lipt xliq erw{iv xli uyiwxmsr2

Kmzi wxyhirxw sri qmryxi sj uymix xlmro1xmqi erh e ji{ qmryxiw xs 
hmwgyww {mxl e tevxriv2 Mrzmxi wizivep wxyhirxw xs wlevi xlimv viwtsrwiw2

Gsrwmhiv ywmrk xli hewlfsevh xs wls{ xli hmwxvmfyxmsr sj viwtsrwiw0 
geppmrk exxirxmsr xs er} gsrjpmgx sv gsrwirwyw }sy wii2

Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Gsrwmhiv ywmrk xli vsyxmri Higmhi erh Hijirh xs 
wyttsvx wxyhirxw mr wxvirkxlirmrk xlimv efmpmx} xs qeoi evkyqirxw erh xs 
gvmxmuyi xli viewsrmrk sj sxlivw ,QT7-2

$,
+1

+, /

M lezi  gsmrw epxskixliv2

Responses vary.

Xli tsmrx  mw srp} sr xli pmri vitviwirxmrk  gsmrw gsqfmrih2

+1

"+,& /# +1

Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}
Livi wxyhirxw {mpp gviexi xlimv own gleppirki erh wspzi gleppirkiw jvsq 
xlimv gpewwqexiw2 [i vigsqqirh wxyhirxw gsqtpixi Wgviir : fijsvi 
gviexmrk xlimv gleppirki2 [i erxmgmtexi xlmw Gleppirki Gviexsv gsyph xeoi 

 qmryxiw sv qsvi2

Irgsyveki wxyhirxw xs gsqtpixi iegl sxliv+w gleppirkiw fyx epws xs 
xeoi wsqi xmqi xs vizmi{ viwtsrwiw xs xlimv s{r2 Ywi xli xiegliv 
hewlfsevh xs psso jsv yrmuyi gleppirkiw erh yrmuyi wspyxmsrw xlex qe} 
i|terh }syv wxyhirxw+ yrhivwxerhmrk sj xli qexliqexmgw2

+*
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Pick one of these questions and explain your answer to a classmate.

Then switch roles and listen to your classmate answer the other question.

1. What is a combination of values that makes both relationships true? How 
do you know? 

2. What is a combination of values that makes one relationship true but not 
the other? How do you know? 

Highlight those responses for students, and ask them what they learned 
from the experience.

We intend for this to be a social and creative experience. We encourage 
you to emphasize those virtues whenever you see them in your class.

¸̧̧̧̧̧̧̧̧

Tmgo sri sj 
xliwi 
uyiwxmsrw erh 
i|tpemr }syv 
erw{iv xs e 
gpewwqexi2

Lesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson Synthesis

�

The purpose of this discussion is to review how to use a graph to 
determine combinations that make one or more conditions true.

Arrange students into pairs. Display the graph, and ask students to 
pretend that their partner has been absent from class for a few days. 
Their task is to answer one of the questions, verbally or in writing, and 
explain their answer to their partner. Then, students should switch roles 
and listen to their classmate answer the other question.

Follow with a whole-class discussion. To facilitate the discussion, 
consider asking students: When using graphs, where are the points 
whose coordinates do not make a given relationship true? [Points that are 
not on the line (i.e., either above or below it) do not make the given 
relationship true.]

Consider using pacing to restrict students to this screen.

Responses vary.

1. Both relationships are true when  and . I know because 
the point  is on both lines.

x = 6 y = 4

(6, 4)
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Tell students that this is the same set of hangers and the same graph 
from the previous screen. Give students one minute of quiet think-time 
and a few minutes to discuss with a partner. Highlight unique answers 
to show the class. Ask students to justify their responses and critique 
each other's reasoning.

Consider using pacing to restrict students this screen.

Responses vary.

If I look at the graph, I can tell that the system has no solution because 
the lines are parallel and will never intersect. If I set the equations equal 
to each other and subtract  from each side, I get , which is a 
false statement. This means that there is no solution to the equation 

, and therefore, there are no solutions to the system of 
equations given by  and .

2x 0 = 6

2x = 2x + 6

2x = y y = 2x + 6
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Find the solution to the system of equations.

y 7 ,x
,x % ,y 7 +/

Responses vary.

1. A system of equations is a set of two or more equations. Each 
equation contains two or more variables.
2. Finding a solution to the system of equations means that you have 
found the value of the variables that makes both equations true.

Jmrh xli 
wspyxmsr xs xli 
w}wxiq sj 

n

Cool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-Down

If students struggle to solve and interpret the solution of the system, 
consider reviewing this cool-down as a class before Lesson 12 or 
offering individual support where needed during the next lesson.

Consider using pacing to restrict students to Screens 12–13.

Responses vary.

The solution  means that when the weight of the triangle is 
 and the weight of the circle is , both hangers will be balanced. This 
makes sense because plugging in those values makes each side of 
Hanger A  pounds and each side of Hanger B  pounds.

",(/& /#

",(/& /# ,(/

/

/ +/

Í

This is the 
math we 
wanted you 
to 
understand:

This is the math we wanted you to understand:

I understand that solving a system of equations means finding values 
of the variables that make both equations true at the same time.

I know what the graph of a system of equations that has no solutions 
looks like.
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Szivzmi{

Piwwsr Gligopmwx

Line Zapper
Piwwsr 56> Wspzmrk W}wxiqw sj Pmriev Iuyexmsrw

Wxyhirxw gsrxmryi xs i|tpsvi w}wxiqw {livi xli iuyexmsrw evi fsxl sj xli jsvq 2y 7 mx % b

Pievrmrk Ksepw

Qexivmepw

É   Fpero tetiv

Gsrrigx xli wspyxmsr sj er iuyexmsr {mxl zevmefpiw sr iegl wmhi xs xli wspyxmsr sj e w}wxiq sj x{s 
pmriev iuyexmsrw2

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

Gsrwmhiv ls{ xs ywi wretwlsxw xs wipigx erh tviwirx wxyhirx xlmromrk jsv gpeww hmwgywwmsr2

Xlmro efsyx ls{ }sy {mpp ywi xli viwypxw sj tvizmsyw Gssp1Hs{rw erh wxyhirx wyvzi}w xs mrjsvq }syv
ettvsegl xs xlmw piwwsr2

Efsyx Xlmw Piwwsr

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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[lex mw xli wspyxmsr xs xli w}wxiq sj iuyexmsrw fips{C

y 7 ,x
y 7 -x \ +*

Irxiv }syv wspyxmsr ew er svhivih temv2

Xlmw mw xli qexl {i {erxih }sy xs yrhivwxerh>

É M ger wspzi w}wxiqw sj iuyexmsrw ywmrk epkifve2

What is the solution to the 
system of equations below?

n

Gssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{r

Wxyhirxw {mpp lezi qsvi sttsvxyrmxmiw xs wspzi e w}wxiq sj iuyexmsrw 
epkifvemgepp}0 ws mj wxyhirxw wxvykkpi {mxl xlmw gssp1hs{r0 xlivi mw rs 
riih xs wps{ hs{r sv ehh ehhmxmsrep {svo xs xli ri|x piwwsrw2

Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 54ô552

"+*& ,*#

Í

This is the 
math we 
wanted you to 
understand:

• I can solve 
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Print Lesson

 Yrmx <280 Tvegxmgi He} 6  Xiegliv Kymhi 

!Qsfqbsbujpo!
 Wxyhirx [svowtegi Wliix 

 ǒ  Tvmrx sri hsyfpi1wmhih wliix jsv iegl wxyhirx2 

 Xewo Gevhw 
 ǒ  Stxmsr 5 ,Xewo Gevhw-  > Tvmrx sri wix sj gevhw jsv  iegl kvsyt sj 6ô7 wxyhirxw2 

 ǒ  Stxmsr 6 ,Pizip Yt-  > Tvmrx erh gyx sri wix sj wmrkpi1wmhih  xewo gevhw jsv iegl temv sj wxyhirxw2 
 Qeoi e tmpi jsv iegl xewo gevh mr xli jvsrx sj xli vssq jsv wxyhirxw xs hvst sʆ erh tmgo yt2 

!Jotusvdujpot!
 Stxmsr 5> Xewo Gevhw 
 Evverki wxyhirxw mrxs kvsytw sj 6ô72 Tvmrx erh gyx syx sri wix sj gevhw jsv iziv} kvsyt sj wxyhirxw2 

 Kmzi iegl wxyhirx xli Wxyhirx [svowtegi Wliix xs gsqtpixi ew xli} {svo xskixliv xs wspzi iegl sj 
 xli xewo gevhw2 

 [lir kvsytw lezi gsqtpixih epp Ăzi xewow0 mrzmxi xliq xs gsqtpixi xli &Evi ]sy Vieh} jsv QsviC& 
 xewow2 

 Gsrwmhiv tswxmrk xli erw{iv oi}0 sv {epo evsyrh {mxl mx erh tvszmhi jiihfego xs wxyhirxw ew xli} 
 {svo2 

 Stxmsr 6> Pizip Yt 
 Mrzmxi wxyhirxw xs gsqtpixi xlmw egxmzmx} mr kvsytw sj 6ô72 

 Xipp wxyhirxw xlex xlivi evi Ăzi xewow mr xlmw egxmzmx}2 Hmwxvmfyxi sri gst} sj Xewo 5 xs iegl temv2 

 Srgi xli} gsqtpixi Xewo 50 vizmi{ xlimv xlmromrk erh lmklpmklx er} mrgsvvigx wspyxmsrw jsv wxyhirxw xs 
 xv} ekemr2 Srgi wxyhirxw lezi wyggiwwjypp} gsqtpixih Xewo 50 mrzmxi xliq xs tmgo yt e gst} sj Xewo 
 6 xs gsqtpixi2 

 Gsrxmryi xlmw tvsgiww yrxmp wxyhirxw lezi gsqtpixih epp Ăzi xewow2 Mj wxyhirxw Ărmwl ievp}0 mrzmxi xliq 
 xs gsqtpixi xli &Evi ]sy Vieh} jsv QsviC& xewow2 

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.

8.4 Practice Day 2 (NYC)
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Xlmw qeglmri ywiw e wigvix vypi ,Vypi '5- xs xyvr mrtyxw mrxs syxtyxw2

Vypi '5 epps{w EPP MRXIKIVW ew mrtyxw2

Gpmgo &Xv} Mx& xs {exgl xlmw qeglmri ex {svo2

Teacher Moves

Sample Responses

Student Supports

Xlmw qeglmri 
ywiw e wigvix 
vypi ,Vypi '5- xs 

Å

111111111 [evq1Yt> Vypi '5[evq1Yt> Vypi '5[evq1Yt> Vypi '5[evq1Yt> Vypi '5[evq1Yt> Vypi '5[evq1Yt> Vypi '5[evq1Yt> Vypi '5[evq1Yt> Vypi '5[evq1Yt> Vypi '5

Purpose
Xli tyvtswi sj xlmw piwwsr mw jsv wxyhirxw xs {vmxi vypiw fewih sr mrtyx1
syxtyx temvw vitviwirxih mr xefpiw erh xs fi mrxvshygih xs xli gsrgitx 
sj jyrgxmsr xlvsykl xliwi vypiw2

Warm-Up Launch
Xli tyvtswi sj xlmw {evq1yt mw xs mrxvshygi xli mhie sj input-output 
rules2 Xipp wxyhirxw xlex xlimv xewo mw xs jmkyvi syx {lex Vypi '5 gsyph fi 
fewih sr xli mrjsvqexmsr xli} lezi efsyx sri mrtyx1syxtyx temv2

Teacher Moves
Gsrwmhiv teywmrk xli egxmzmx} erh zmi{mrk xli ermqexmsr ew e kvsyt2 
Gsrwmhiv ewomrk wxyhirxw mj qsvi xler sri sj xli vypiw gsyph fi Vypi '5 
erh {lex xli} qmklx hs xs revvs{ hs{r xli glsmgiw2 _Xlvii sj xli jsyv 
vypiw gsyph fi Vypi '5 fewih sr xli mrjsvqexmsr sr xlmw wgviir2a

Facilitation
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 5ô62

É Hmzmhi f} 
É Wyfxvegx 
É Xeoi xli sriw hmkmx

3

10

Multilingual Learners
Ɵ Receptive Language: Processing Time
Vieh epp tswwmfpi vypiw epsyh2 Wxyhirxw {ls fsxl pmwxir xs erh vieh xli 
mrjsvqexmsr {mpp firijmx jvsq i|xve tvsgiwwmrk xmqi2 Xlmw qe} mrgpyhi 
viehmrk xli mrjsvqexmsr mr xli xefpi erh mr xli kvetl2
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Weqtpi Viwtsrwiw

Wxyhirx Wyttsvxw

Viq} mw i|tpsvmrk ls{ xli limklx hitirhw sr xli {mhxl sj xli {mrhs{ 
jveqi2

Viq} ywiw xli iuyexmsr h7
.

-0 \ -w
 2

Mr xlmw wmxyexmsr0 {lmgl uyerxmx} mw xli mrhitirhirx zevmefpi erh {lmgl mw xli 
hitirhirx zevmefpiC

Xiegliv Qsziw

Weqtpi Viwtsrwiw

wxyhirxw x{s qmryxiw sj uymix {svo xmqi0 jspps{ih f} e tevxriv 
hmwgywwmsr2 Irgsyveki wxyhirxw xs exxirh xs tvigmwmsr mr xlimv viwtsrwi2

Jegmpmxexmsr
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw <ô=2

Vsyxmri ,stxmsrep-> Gsrwmhiv ywmrk xli vsyxmri Gsppigx erh Hmwtpe} xs 
kexliv wxyhirxw+ mhiew erh gviexi e gpeww hijmrmxmsr2

Responses vary.

Xli hitirhirx zevmefpi mw xli viwypx sv syxtyx2 Mxw zepyi depends sr xli 
mrtyx ,m2i20 xli mrhitirhirx zevmefpi-0 ws {i gepp mx xli dependent zevmefpi2

Wxyhirxw [mxl Hmwefmpmxmiw
Ɵ Executive Functioning: Visual Aids
Gviexi er erglsv glevx jsv tyfpmg hmwtpe} xlex hiwgvmfiw mrhitirhirx 
erh hitirhirx zevmefpiw0 erh mrgpyhiw mqtsvxerx hijmrmxmsrw0 vypiw0 
jsvqypew0 sv gsrgitxw jsv jyxyvi vijivirgi2

Viq} mw 
i|tpsvmrk ls{ 
xli limklx 

Å

========= [mrhs{w erh Jveqi[mrhs{w erh Jveqi[mrhs{w erh Jveqi[mrhs{w erh Jveqi[mrhs{w erh Jveqi[mrhs{w erh Jveqi[mrhs{w erh Jveqi[mrhs{w erh Jveqi[mrhs{w erh Jveqiííííííííí

Gsrwmhiv ywmrk wretwlsxw xs lmklpmklx erh hmwtpe} yrmuyi viwtsrwiw 
jvsq xli tvizmsyw wgviir {lmpi wxyhirxw {svo2

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

É Mrhitirhirx zevmefpi> [mrhs{ jveqi {mhxl
É Hitirhirx zevmefpi> [mrhs{ jveqi limklx
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Uif!Upsupjtf!boe!uif!Ibsf

Wxyhirxw jyvxliv hizipst xli {svo xli} fiker mr Piwwsr 5 ,qeomrk gsrrigxmsrw fix{iir kvetlw erh xli 
jyrgxmsrep vipexmsrwlmtw xli} vitviwirx- mr xli gsrxi|x sj er ermqep vegi2 Mr ehhmxmsr xs ewomrk wxyhirxw xs 
mrxivtvix uyepmxexmzi jiexyviw sj e jyrgxmsr erh mrxivtvix wtigmjmg tsmrxw mr gsrxi|x ,QT6-0 xlmw piwwsr ewow 
wxyhirxw xs gsrwmhiv xli vexi sj glerki ,mrgviewmrk0 higviewmrk0 erh gsrwxerx- sziv kmzir mrxivzepw2

Mrxivtvix xli kvetl sj e jyrgxmsr mr gsrxi|x {mxlsyx er iuyexmsr2

Mrxivtvix tsmrxw sr xli kvetl sj e jyrgxmsr2

Yrhivwxerh xlex mj xli vexi sj glerki mw tswmxmzi sziv er mrxivzep0 xli jyrgxmsr mw mrgviewmrk sziv xlex 
mrxivzep2 Mj mx mw rikexmzi sziv er mrxivzep0 xli jyrgxmsr mw higviewmrk sziv xlex mrxivzep2

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

Gsrwmhiv ls{ xs ywi wretwlsxw xs wipigx erh tviwirx wxyhirx xlmromrk jsv gpeww hmwgywwmsr2

Xlmro efsyx ls{ }sy {mpp ywi xli viwypxw sj tvizmsyw Gssp1Hs{rw erh wxyhirx wyvzi}w xs mrjsvq }syv
ettvsegl xs xlmw piwwsr2

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Press play and watch the animation.

Then tell a story based on what you see.

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Wxyhirx Wyttsvxw

This graph shows the distance vs. time relationships for the tortoise and the 
hare.

Which animal does each graph represent?

Drag the labels to show your answer.

Then explain your thinking.

Tviww tpe} erh 
{exgl xli 
ermqexmsr2

R

555555555 Warm-Up: The TortoiWarm-Up: The TortoiWarm-Up: The TortoiWarm-Up: The TortoiWarm-Up: The TortoiWarm-Up: The TortoiWarm-Up: The TortoiWarm-Up: The TortoiWarm-Up: The Tortoi………………………

Tyvtswi
The purpose of this lesson is for students to make connections between 
graphs and the functional relationships they represent.

[evq1Yt Peyrgl
Ask students to watch the animation and then tell a story based on 
what they see. Invite students to use the slider at the bottom of the 
animation to adjust the time and investigate specific moments of the 
race more closely.

Jegmpmxexmsr
Consider using pacing to restrict students to Screens 1–2.

Responses vary.

Once upon a time, there was a race between a tortoise and a hare. The 
hare was faster than the tortoise but lost the race because it took a nap 
after  minutes. By the time the hare woke up from its nap (  minutes 
later), the tortoise was too far ahead, and the hare could not catch up.

0 .

Wxyhirxw [mxl Hmwefmpmxmiw
• Fine Motor Skills: Peer Tutors
Pair students with their previously identified peer tutors and allow 
students who struggle with fine motor skills to dictate their story as 
needed.

Xlmw kvetl 
wls{w xli 
hmwxergi zw2 

R

666666666 Warm-Up: Label the Warm-Up: Label the Warm-Up: Label the Warm-Up: Label the Warm-Up: Label the Warm-Up: Label the Warm-Up: Label the Warm-Up: Label the Warm-Up: Label the ………………………
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Weqtpi Viwtsrwiw

Ri|x0 xli xsvxsmwi vegiw e hsk2

Hve{ e hmwxergi zw2 xmqi kvetl jsv xli hsk xlex qeoiw EPP sj xliwi 
wxexiqirxw xvyi2

52 Xli hsk kixw e lieh wxevx fyx pswiw xli vegi2
62 Xli hsk erh xsvxsmwi evi xmih ex 2**  qixivw2
72 Xli hsk+w hmwxergi mw higviewmrk jsv -  qmryxiw2

[lir }sy+vi vieh}0 gsrxmryi xs xli ri|x wgviir2

Xiegliv Qsziw

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Vexliv xler sjjivmrk 
mrhmzmhyep wyttsvx {livi riihih0 gsrwmhiv piehmrk e {lspi1gpeww 
hmwgywwmsr ewomrk wxyhirxw xs hijirh sv vinigx iegl wxexiqirx2 Ewo 
wxyhirxw xs nywxmj} xlimv viwtsrwiw erh gvmxmuyi iegl sxliv+w viewsrmrk2

Mj }sy evi vyrrmrk wlsvx sr xmqi0 gsrwmhiv jsgywmrk xli gpeww hmwgywwmsr 
sr sri glsmgi> &Ex  qmryxiw0 xli js| mw xvezipmrk jewxiv xler xli sxliv 
ermqepw2& Xli gssp1hs{r ex xli irh sj xli piwwsr ewow wxyhirxw xs ywi 
e kvetl xs hixivqmri {lmgl sfnigx lew xli kviexiwx vexi sj glerki2

Ievp} Wxyhirx Xlmromrk
Wsqi wxyhirxw qe} xlmro xlex xli js|+w hmwxergi mw ep{e}w mrgviewmrk 
figeywi xli js| mw riziv qszmrk fego{evhw2 Gsrwmhiv ewomrk> During 
the first  minutes of the race, does the fox's distance increase, 
decrease, or neither? _Rimxliv2a

3

0

É Fix{iir  erh  qmryxiw0 xli js| mw mr pewx tpegi2
É Ex  qmryxiw0 xli js| mw xvezipmrk jewxiv xler xli sxliv ermqepw2
É [lir xli levi viegliw  qixivw0 xli js| mw wxmpp ex xli wxevxmrk pmri2

. 2

3

2**

¸̧̧̧̧̧̧̧̧

Next, the 
tortoise races a 
dog.

Draw a 
distance vs. 

::::::::: Hve{ e KvetlHve{ e KvetlHve{ e KvetlHve{ e KvetlHve{ e KvetlHve{ e KvetlHve{ e KvetlHve{ e KvetlHve{ e Kvetl

Egxmzmx} Peyrgl
Xipp wxyhirxw xlex xlimv xewo mr xlmw egxmzmx} mw xs gviexi e kvetl xs 
vitviwirx hmwxergi zw2 xmqi jsv e ri{ ermqep0 e hsk2 Pexiv0 xli} {mpp 
gvmxmuyi e kvetl hve{r f} e jmgxmsrep wxyhirx2

Kmzi wxyhirxw 6ô7 qmryxiw sj uymix xlmro1xmqi2 Xlir ewo wxyhirxw xs 
wlevi erh hmwgyww xlimv kvetl {mxl e tevxriv2 Lmklpmklx yrmuyi woixgliw 
xs wls{ xli gpeww2 Ewo wxyhirxw xs nywxmj} xlimv viwtsrwiw erh gvmxmuyi 
iegl sxliv+w viewsrmrk2 Gsrwmhiv hmwtpe}mrk x{s kvetlw erh ewomrk> 
How are these similar? How are they different? Do they both meet all three 
criteria? How do you know?
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Sample Responses

Student Supports

Teacher Moves

Mj rs wxyhirxw wipigx xli xlmvh glsmgi0 gsrwmhiv ewomrk> What does it 
mean for the dog's distance to be decreasing? How would that be 
represented in the graph? _Xli hsk {syph qszi fego xs{evh xli 
wxevxmrk pmri2 Xli kvetl {mpp higviewiõm2i20 ks hs{rõjvsq pijx xs vmklx2a

X{s wxexiqirxw evi jepwi2

Responses vary.

É The first statement is false. Xli hsk hsiw rsx kix e lieh wxevx2 
Vexliv0 mx wxevxw xli vegi  qmryxiw pexi2

É The third statement is false. Xli hskùw hmwxergi stops increasing jsv 
 qmryxiw0 fyx mx mw riziv higviewmrk2 Hyvmrk xlswi  qmryxiw0 xli hsk 

mw wxerhmrk ,sv wmxxmrk- wxmpp2

,

- -

Multilingual Learners
É Expressive Language: Eliminate Barriers
Tvszmhi wirxirgi jveqiw xs lipt wxyhirxw i|tpemr xlimv viewsrmrk ,i2k20 
Xlmw wxexiqirx mw jepwi figeywi cccccccc2-2

¸̧̧̧̧̧̧̧̧

Xlvii wrempw 
gsqtixi mr 
e 1jssx+0

R

999999999 Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw Xlvii wrempw gsqtixi mr e 1jssx vegi2

Xli kvetl wls{w xlimv hmwxergi zw2 xmqi vipexmsrwlmtw2

Hiwgvmfi iziv}xlmrk }sy ger efsyx {lex mw lettirmrk ex  qmryxiw2

+0

0

Key Discussion Screen �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs wyvjegi mrjsvqexmsr }sy ger ors{ 
efsyx e kvetl ex e tevxmgypev zepyi jsv 0 mrgpyhmrk mrjsvqexmsr efsyx 
wtiihw erh hmwxergiw mr xlmw gewi2

Synthesis Launch
Kmzi wxyhirxw 6ô7 qmryxiw xs viwtsrh xs xlmw uyiwxmsr erh 5 qmryxi xs 
wlevi xlimv viwtsrwiw {mxl e gpewwqexi2 Lmklpmklx yrmuyi erw{ivw xs 
wls{ xli gpeww2 Ewo wxyhirxw xs nywxmj} xlimv viwtsrwiw erh gvmxmuyi iegl 
sxliv+w viewsrmrk2

Facilitation
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

x
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Print Lesson

 Yrmx <290 Piwwsr <> Glevki%  Piwwsr Kymhi 

 Purpose 
 Mr  xlmw  piwwsr0  wxyhirxw  ywi  pmriev  jyrgxmsrw  xs  qship  e  viep1{svph  wmxyexmsr  ,QT8-2  Xli}  evi  kmzir 
 hexe  jsv  e  vipexmsrwlmt  xlex  mw  epqswx  pmriev0  erh  jvsq  xlex0  xli}  hizipst  e  pmriev  qship2  Xli}  ywi  xlimv 
 qship  xs  qeoi  tvihmgxmsrw  erh  xs  hixivqmri  {lixliv  e  pmriev  ettvs|mqexmsr  mw  viewsrefpi  erh  jsv 
 {lmgl  zepyiw  mx  {syph  fi  viewsrefpi2  Wxyhirxw  fikmr  xs  wii  fsxl  xli  zepyi  erh  xli  pmqmxexmsrw  sj 
 pmriev  qshipw2  Sri  wygl  pmqmxexmsrõxlex  wsqi  hexe  wixw  gerrsx  fi  qshipih  {ipp  f}  e  wmrkpi 
 pmriõpiehw  mrxs  xli  ri|x  piwwsr  {livi  wxyhirxw  qship  rsr1pmriev  wgirevmsw  {mxl  tmigi{mwi  pmriev 
 jyrgxmsrw2 

 Preparation 
 [svowliix 

 ǒ  [evq1Yt  erh  Egxmzmx} 5  > Tvmrx sri hsyfpi1wmhih wliix  jsv iegl wxyhirx2 
 ǒ  Piwwsr W}rxliwmw erh Gssp1Hs{r  > Tvmrx sri hsyfpi1wmhih  lepj wliix jsv iegl wxyhirx2 

 Warm-Up (5 minutes) 
 Xli  tyvtswi  sj  xlmw  {evq1yt  mw  xs  svmirx  wxyhirxw  xs  xli  tvsfpiq  xli}  {mpp  {svo  sr  mr  xlmw  piwwsr> 
 Ls{ psrk {mpp mx xeoi jsv e tlsri xs jypp} glevkiC 

 Wgviir 5 sj Xiegliv Tviwirxexmsr Wgviirw 
 Hmwtpe}  Wgviir  5  sr  xli  tvsnigxsv2  Tvszmhi  iegl  wxyhirx  {mxl  xli  {svowliix2  Kmzi  wxyhirxw  sri 
 qmryxi sj uymix xmqi xs xlmro erh {vmxi2 Xlir mrzmxi xliq xs hmwgyww {mxl e tevxriv2 

 Mrzmxi  e  ji{  wxyhirxw  xs  wlevi  xlimv  viwtsrwiw2  Mx+w  soe}õizir  hiwmvefpiõxs  liev  wxsvmiw  xlex  ks  mr 
 hmʆivirx  hmvigxmsrw  ex  xlmw  wxeki2  Mhiepp}0  ex  piewx  sri  viwtsrwi  mrgpyhiw  xli  jegx  xlex  mxùw  xli  izirmrk 
 erh xli tlsri fexxiv} mw ps{2 

 Activity 1: Charge! (30 minutes) 
 Xli  tyvtswi  sj  xlmw  egxmzmx}  mw  jsv  wxyhirxw  xs  ywi  hexe  tsmrxw  xs  hizipst  e  pmriev  qship  erh  ewwiww 
 xli viewsrefpiriww sj xlimv qship2 Xlmw egxmzmx} gsrxmryiw xli gsrxi|x mrxvshygih mr xli {evq1yt2 

 Wgviir 6 sj Xiegliv Tviwirxexmsr Wgviirw 
 Xipp  wxyhirxw  xlex  xli  uyiwxmsr  {iùpp  jsgyw  sr  xshe}  mw>  [lir  {mpp  xli  tlsri  fi  jypp}  glevkihC  Mrzmxi 
 wxyhirxw  xs  {vmxi  xlmw  uyiwxmsr  sr  xlimv  {svowliix2  Xlir  ewo  wxyhirxw  xs  {vmxi  hs{r  xlimv  iwxmqexi,w- 
 jsv  ls{  psrk  mx  {mpp  xeoi  xli  tlsri  xs  glevki2  Gsrwmhiv  uymgop}  tsppmrk  xli  gpeww  sr  xlimv  iwxmqexiw  xs 
 hizipst  e  gpeww  verki2  Mj  }sy  vigsvh  xlmw  verki  sr  xli  fsevh0  }sy  ger  vizmwmx  mx  pexiv  mr  xli  piwwsr  xs 
 wls{ ls{ xli gpewwùw xlmromrk izspziw2 

 5 

Charge! (NYC)
Lesson 8: Modeling With Linear Functions

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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 Yrmx <290 Piwwsr <> Glevki%  Piwwsr Kymhi 
 Wgviir 7 sj Xiegliv Tviwirxexmsr Wgviirw 
 Ewo  wxyhirxw  {lex  mrjsvqexmsr  xli}  ors{  erh  {lex  ehhmxmsrep  mrjsvqexmsr  {syph  fi  liptjyp  ,QT8-2 
 Kmzi  xliq  5ô6  qmryxiw  sj  uymix  xlmro1xmqi0  erh  xlir  mrzmxi  wizivep  wxyhirxw  xs  wlevi2  Gsrwmhiv 
 {vmxmrk epp xli viwtsrwiw sr xli fsevh ws xlex wxyhirxw qe} vijiv fego xs xliq pexiv2 

 Tvszmhi  xli  ehhmxmsrep  mrjsvqexmsr  xlex  wxyhirxw  ewo  jsv  mj  }sy  ors{  mx2  Qswx  mrjsvqexmsr  }sy  evi 
 yrefpi  xs  tvszmhi0  wygl  ew  xli  x}ti  sj  tlsri  sv  xli  eki  sj  xli  fexxiv}2  Mx  mw  sjxir  xli  gewi  mr 
 viep1{svph  wmxyexmsrw  xlex  srp}  e  pmqmxih  eqsyrx  sj  mrjsvqexmsr  mw  ors{r2  Ls{iziv0  xli  ri|x  wgviirw 
 sʆiv  mrjsvqexmsr  xlex  qmklx  pirh  mrwmklx  mrxs  wsqi  sj  xli  ehhmxmsrep  mrjsvqexmsr  xlex  wxyhirxw  {erx  xs 
 ors{2 

 Wgviirw 8ô: sj xli Xiegliv Tviwirxexmsr Wgviirw 
 Xliwi  wgviirw  evi  qierx  xs  kmzi  wxyhirxw  qsvi  hexe  xs  qeoi  xlimv  qship2  Gsrwmhiv  viziepmrk  xliwi 
 wgviirw  kvehyepp}  ,efsyx  sri  qmryxi  tiv  wgviir-2  Jsv  i|eqtpi0  ejxiv  wxyhirxw  evi  wls{r  xli  glevki 
 tivgirxeki  ex  erh  0  lezi  xliq  iwxmqexi  xli  glevki  tivgirxeki  ex  0  erh  xlir  viziep  ʞ Ɯ  ʕʗ  ʞ Ɯ  ʖʕ  ʞ Ɯ  ʖʙ 
 mx2  Vitiex  xlex  jsv  2  Rs{  xlex  wxyhirxw  lezi  jsyv  hexe  tsmrxw0  kmzi  xliq  wyfwxerxmep  xmqi  xs  {svo  ʞ Ɯ  ʗʗ 
 sr xli qemr uyiwxmsr sj xli piwwsr> [lir {mpp xli tlsri fi jypp} glevkihC 

 Ew  wxyhirxw  evi  {svomrk0  irgsyveki  xliq  xs  ywi  xli  xsspw  xli}  hiiq  ettvstvmexi  xs  wspzi  xli 
 tvsfpiq  ,QT9-0  wygl  ew  xli  tvszmhih  fpero  tetiv0  xli  Hiwqsw  gepgypexsv0  sv  er}  sxliv  xsspw  xlex 
 {syph  fi  liptjyp2  Mj  wxyhirxw  evi  lezmrk  hmʇgypx}  kixxmrk  wxevxih0  ewo  xliq  ls{  xli}  qmklx  vitviwirx 
 xli mrjsvqexmsr xli} lezi qexliqexmgepp}0 wygl ew mr e xefpi2 

 [lir  qswx  wxyhirxw  lezi  e  tvihmgxmsr  xlex  xli}  evi  wexmwĂih  {mxl0  lsph  e  gpeww  hmwgywwmsr  efsyx  xli 
 ettvsegliw  wxyhirxw  xsso  erh  xli  gsrgpywmsrw  xlex  xli}  hvi{2  Ewo  wxyhirxw  mj  xli}  jsyrh  er} 
 texxivrw  ew  xli}  {ivi  pssomrk  ex  xli  hexe  erh  ls{  xli}  ywih  xlswi  texxivrw  xs  qeoi  xlimv  tvihmgxmsr2 
 Hmʆivirx  wxyhirx  ettvsegliw  qe}  pieh  xs  mrxiviwxmrk  hmwgywwmsrw  efsyx  zevmefpiw  ,jsv  mrwxergi0 
 {lixliv  xli  mrhitirhirx  zevmefpi  wlsyph  fi  öxli  xmqi÷  sv  öqmryxiw  wmrgi  ÷-0  sv  efsyx  xli  ʞ Ɯ  ʕʗ 
 ehzerxekiw  sj  vitviwirxmrk  xli  tvsfpiq  mr  hmʆivirx  {e}w2  Jsv  xli  pexxiv0  mx  qe}  fi  ywijyp  jsv  wxyhirxw 
 xs  wii  ls{  iegl  sj  xli  jspps{mrk  vitviwirxexmsrw  gsyph  fi  ywih  xs  qeoi  e  tvihmgxmsr>  e  xefpi0 
 tpsxxih  tsmrxw  {mxl  e  Ăxxih  pmri0  erh  e  pmriev  iuyexmsr2  E  hsgyqirx  geqive  erh3sv  xli  wyttsvxmrk 
 Hiwqsw kvetl qe} fi ywijyp2 

 [lir  wxyhirxw  wlevi  xlimv  {svo0  ewo  xliq  efsyx  xlimv  ewwyqtxmsrw  ew  xli}  qehi  xlimv  tvihmgxmsrw2 
 Jsv  mrwxergi0  hmh  xli}  gsrwmhiv  {lixliv  sv  rsx  e  pmriev  qship  mw  e  kssh  Ăx  jsv  tvihmgxmrk  xli  glevki 
 tivgirxekiC 

 Wgviir ; sj xli Xiegliv Tviwirxexmsr Wgviirw 
 Hmwtpe}  Wgviir  ;  erh  viziep  xli  erw{iv2  Wxyhirxw  qe}  fi  wyvtvmwih  xlex  e  pmriev  qship  mwrùx  ziv} 
 liptjyp  jsv  tvihmgxmrk  {lir  xli  tlsri  {mpp  fi  jypp}  glevkih2  Pieh  e  wlsvx  hmwgywwmsr  xs  lipt  wxyhirxw 
 viăigx  sr  {lex  lettirih2  Wxyhirxw  pmoip}  ewwyqihõ{mxl  {lex  ettievih  ex  Ăvwx  xs  fi  kssh 
 viewsrõxlex  xli  vexi  sj  glerki  {syph  viqemr  gsrwxerx2  Mr  jegx0  hyi  xs  xli  gliqmwxv}  sj  ls{ 

 6 
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Xlmw piwwsr fymphw sr Piwwsr < {livi wxyhirxw pievrih {lir e wmrkpi pmriev qship mw sv mw rsx ettvstvmexi 
xs qship hexe2 Xli tyvtswi sj xlmw piwwsr mw xs qship {mxl tmigi{mwi pmriev jyrgxmsrw ,QT8-2 Wxyhirxw 
erep}~i hmjjivirx viep1{svph hexe wixw tviwirxih ew kvetlw2 Xli jsgyw sj xlmw piwwsr mw rsx rigiwwevmp} xs 
jmrh iuyexmsrw jsv xli tmigi{mwi pmriev jyrgxmsrw ,xlsykl wxyhirxw qe} glsswi xs hs ws-0 fyx vexliv0 xs 
erep}~i kvetlw uyepmxexmzip} erh xs gsqtyxi erh gsqtevi vexiw sj glerki ,QT6-2

[evq1Yt ,9 qmryxiw-
Xli tyvtswi sj xli {evq1yt mw xs mrxvshygi xli ywi sj qypxmtpi pmriev wikqirxw ew e qship jsv hexe ywmrk e 
jeqmpmev gsrxi|x> tlsri glevkmrk2

Egxmzmx} 5> Vig}gpmrk ,9 qmryxiw-
Xli tyvtswi sj xlmw egxmzmx} mw jsv wxyhirxw xs fymph ytsr erh erep}~i er i|mwxmrk tmigi{mwi pmriev qship2 
Wxyhirxw epws gepgypexi erh mrxivtvix xli vexi sj glerki sj sri sj xli jyrgxmsrùw mrxivzepw ,QT5-2

Egxmzmx} 6> Qshipmrk Hexe ,69 qmryxiw-
Xli tyvtswi sj xlmw egxmzmx} mw jsv wxyhirxw xs fymph erh erep}~i e tmigi{mwi pmriev qship2 Wxyhirxw glsswi 
e hexe wix0 fymph e kvetlmgep qship0 erh xlir erep}~i erh ywi mx xs qeoi tvihmgxmsrw2 Ex xli irh sj xli 
egxmzmx}0 xli} wlevi {lex xli}ùzi pievrih {mxl tiivw {ls lezi glswir sxliv hexe wixw2

Piwwsr W}rxliwmw ,9 qmryxiw-
Xli tyvtswi sj xli hmwgywwmsr mw xs gsrwmhiv xli ehzerxekiw erh hmwehzerxekiw sj hmjjivirx qshipmrk 
glsmgiw0 tevxmgypevp} xli ryqfiv sj wikqirxw ywih2

Gssp1Hs{r ,9 qmryxiw-
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Weqtpi Viwtsrwiw

Wxyhirx Wyttsvxw

girxyv} epws mrzspzih x{s {svph {evw-2 Gsrwmhiv ewomrk> How might 
these affect life expectancy or the birth rate? ,Rsxi xlex xliwi uyiwxmsrw 
evi rsx gvmxmgep xs xli ksepw sj xli piwwsr2 Eppsgexi xmqi eggsvhmrkp}2-

Kmzi 7ô8 qmryxiw sj uymix xlmro1xmqi2 Lmklpmklx yrmuyi erw{ivw xs wls{ 
xli gpeww0 wygl ew xlswi xlex vijivirgi wtigmjmg }ievw sv mrxivzepw erh 
xlswi xlex fvmrk mr vipizerx syxwmhi ors{pihki efsyx xli gsrxi|x2

Responses vary.

É Gswx sj gsppiki qeoiw wirwi xs qship {mxl e tmigi{mwi jyrgxmsr 
figeywi xli gswx {ew jemvp} gsrwxerx jsv e {lmpi fijsvi mx wxevxih xs 
mrgviewi mr xli ievp} 5=<4w0 erh xlir mxw vexi sj mrgviewi wiiqih xs 
glerki mr xli ievp} 6444w2
É Pmji i|tigxerg} qeoiw wirwi xs qship {mxl e tmigi{mwi jyrgxmsr 
figeywi mx lew glerkih ex hmjjivirx vexiw sziv xli }ievw2 Jsv mrwxergi0 
xlivi {ew e 1}iev tivmsh {livi pmji i|tigxerg} hmhrùx wiiq xs 
glerki ex epp2 Hyvmrk sri 1}iev tivmsh0 mx wiiqih xs higviewi2 Ex 
epqswx epp sxliv xmqiw0 pmji i|tigxerg} mrgviewih2 E tmigi{mwi jyrgxmsr 
epws qeoiw wirwi figeywi pmji i|tigxerg} {mpp pmoip} pizip sjj ex wsqi 
tsmrx2 M hsrùx xlmro pmji i|tigxerg} {mpp viegl  jsv uymxi e {lmpi2
É Fmvxl vexi lew leh e wxieh} higpmri wmrgi 5<440 ws e wmrkpi pmriev 
qship qmklx rsx fi xivvmfpi0 fyx e tmigi{mwi pmriev qship mw fixxiv 
figeywi xli fmvxl vexi lew rsx higviewih ex e gsrwxerx vexi0 erh mr jegx0 
mx mrgviewih hyvmrk wsqi tivmshw sj xmqi2 Epws0 M xlmro xli fmvxl vexi 
qmklx fi vieglmrk e wxieh} tivmsh> jeqmpmiw ywih xs fi fmk2 Rs{ xli} 
evi wqepp0 erh xli}ùvi tvsfefp} rsx ksmrk xs kix qygl wqeppiv2
É Xli kpsfep xiqtivexyvi hexe wls{w e wxieh} yt{evh xvirh0 fyx mx 
qeoiw wirwi xs qship {mxl e tmigi{mwi pmriev jyrgxmsr vexliv xler e 
wmrkpi pmriev jyrgxmsr figeywi kpsfep xiqtivexyvi lew tivmshw {livi mx 
mrgviewih erh tivmshw {livi mx higviewih2

1*

/

+**

Wxyhirxw [mxl Hmwefmpmxmiw
Ɵ Receptive Language: Processing Time
Vieh epp wxexiqirxw epsyh2 Wxyhirxw {ls fsxl pmwxir xs erh vieh xli 
mrjsvqexmsr {mpp firijmx jvsq i|xve tvsgiwwmrk xmqi2
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Wxyhirx Wyttsvxw

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Xmqi tivqmxxmrk0 gsrwmhiv lezmrk e fvmij {lspi1gpeww hmwgywwmsr2 Ewo 
wxyhirxw> What was one surprising thing you learned today about one or 
more of the data sets?

Wxyhirxw [mxl Hmwefmpmxmiw
Ɵ Conceptual Processing: Processing Time
Jsv wxyhirxw {ls firijmx jvsq i|xve tvsgiwwmrk xmqi0 tvszmhi xliq xli 
uyiwxmsrw xs vizmi{ ew xli} gsqtpixi Wgviirw 8ô=2

Ɵ Executive Functioning: Graphic Organizers
Tvszmhi wxyhirxw e kvetlmg svkerm~iv xs vigsvh {lex xli} sfwivzih 
fijsvi xli} evi i|tigxih xs wlevi xlimv mhiew {mxl sxlivw2

m
Qer} 
qshipw evi 
tswwmfpi jsv 

R

545454545454545454 Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw Qer} qshipw evi tswwmfpi jsv e hexe wix2

Psso ex iegl sj xli xlvii qshipw sr xli pijx2 Xlir wipigx sri qship2

Hiwgvmfi sri ehzerxeki erh sri hmwehzerxeki sj xli qship }sy glswi2

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs gsqtevi erh gsrxvewx pmriev erh 
tmigi{mwi pmriev qshipw xs vitviwirx e wix sj hexe2

W}rxliwmw Peyrgl
Kmzi wxyhirxw 6ô7 qmryxiw xs viwtsrh xs xlmw uyiwxmsr erh sri qmryxi 
xs wlevi xlimv viwtsrwiw {mxl e gpewwqexi2

Gsrwmhiv ywmrk xli xiegliv zmi{ sj xli hewlfsevh xs hmwtpe} e 
hmwxvmfyxmsr sj vitviwirxexmsrw wipigxih2 Ewo wxyhirxw> What are the 
benefits of having fewer segments in the piecewise linear function? What 
are the benefits of having more segments? _Ji{iv wikqirxw evi iewmiv xs 
{vmxi iuyexmsrw jsv erh lipt wls{ psrk1xivq xvirhw2 Qsvi wikqirxw 
kmzi e qsvi eggyvexi qship sj xli hexe2a

Jegmpmxexmsr
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Responses vary.

É Sri ehzerxeki sj Qship E mw xlex mx mw ziv} eggyvexi2 Mx mw qsvi pmoip} 
xler xli sxliv qshipw xs tvshygi e kssh tvihmgxmsr jsv xli riev jyxyvi2 
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About This Lesson

The main purpose of this lesson is for students to use functions to explore how changing a cylinder’s 
radius or height impacts its volume. A secondary purpose is to see examples of linear and nonlinear 
functions that arise in geometry.

Lesson Summary

Warm-Up (5 minutes)

The purpose of the warm-up is to remind students about properties of functions they learned earlier 
in the unit. This lesson will investigate the relationships between a cylinder’s radius or height and its 
volume by seeing those quantities as independent and dependent variables.

Activity 1: Changing the Height (10 minutes)

The purpose of this activity is for students to understand what happens to a cylinder’s volume when 
you hold the radius constant and change the height (MP1). Viewing that relationship as a function 
helps to unearth interesting patterns.

Activity 2: Changing the Radius (20 minutes)

The purpose of this activity is for students to understand what happens to a cylinder’s volume when 
you hold the height constant and change the radius (MP1). As in the previous activity, students use 
functions to investigate this relationship. They come to see the radius-volume relationship in a 
cylinder as an example of a nonlinear function.

Lesson Synthesis (5 minutes)

The purpose of the synthesis is to compare and contrast the two relationships studied in this lesson. 
Students probe deeper to explain why the relationship between height and volume is linear 
[because only one dimension is changing], and why the relationship between radius and volume is 
not linear [because two dimensions are changing].

Cool-Down (5 minutes)
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Then calculate the volume for each. Express each volume in terms of 

.

È Teacher Moves

ā Sample Responses

ă Student Supports

The plotted points represent the two cylinders you found that have a 

height of  centimeters.

Make a sketch of what you think the graph looks like for ALL cylinders 

with a height of  centimeters.

È Teacher Moves

Activity Launch
Tell students that we will now change which quantity we hold 
constant and which we investigate. Here, we will explore the 
relationship between the radius and volume for all cylinders with a 
height of  centimeters.

Tell students to begin by choosing any value for each radius and 
then calculate the volume. Consider displaying the formula for the 
volume of a cylinder if students are struggling to recall it.

Facilitation
Consider using pacing to restrict students to Screens 5–9.

Responses vary.

• When radius is , volume is .
• When radius is , volume is .

Students With Disabilities
• Conceptual Processing: Eliminate Barriers
Allow students to use calculators throughout the lesson to ensure 
inclusive participation.

¼¼¼¼¼¼¼¼¼

The plotted 
points 
represent the 
two cylinders 
you found that 
have a height

666666666 Make a SketchMake a SketchMake a SketchMake a SketchMake a SketchMake a SketchMake a SketchMake a SketchMake a Sketch

Emphasize the range of student responses on this screen. It's okay
—even desirable—to lack consensus at this stage. The next screen 
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ā Sample Responses

ă Student Supports

È Teacher Moves

will reveal the graph of the relationship.

Early Student Thinking
Some students may think that the relationship between radius and 
volume is linear because the previous relationship was linear or 
because a line can be drawn through the two points they see.

Consider asking: What would the volume be if the radius were  
centimeters? Where would we plot that point on the graph? [A 
cylinder with a radius of  centimeters would have a volume of  

cubic centimeters and could be represented by the point . It 

isn’t possible to draw a straight line through  and the other 
two points.]

Responses vary.

Students With Disabilities
• Fine Motor Skills: Peer Tutors
Pair students with their previously identified peer tutors, and allow 
students who struggle with fine motor skills to dictate how to 
create the sketch.

777777777 Many Cylinders at OnceMany Cylinders at OnceMany Cylinders at OnceMany Cylinders at OnceMany Cylinders at OnceMany Cylinders at OnceMany Cylinders at OnceMany Cylinders at OnceMany Cylinders at Once

Invite several students to share what they notice and wonder about 
the animation and graph. If it does not come up naturally, consider 
asking: Why do you think that changing the radius creates a 
nonlinear function?

If time allows, consider asking: How can we use the equation for the 
volume of a cylinder to see that the function is not linear? [When a 
value is substituted in for  in the formula, what remains is not the 
equation of a linear function because the independent variable is 
squared.]

Note that if we substitute  for  in the cylinder volume formula, 

the result is . In later grades, students will learn that this 
is a quadratic function and that the curve is called a parabola.

h

h

V r
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Weqtpi Viwtsrwiw

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Press the play button. 

What do you notice is happening in the display? What do you wonder?

Xiegliv Qsziw

777777777 Warm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number Talk

.*

888888888 Warm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number TalkWarm-Up: Number Talk
Once students have had enough time to evaluate the four expressions, 
facilitate a whole-class discussion. Ask students to share their solution 
for each expression. Record and display student solutions for all to see. 
Once all the solutions are displayed, invite students to explain their 
strategies for finding the solution. Elicit as many strategies as you can in 
the time you have.

During the discussion, listen for important ideas and terminology that 
will be helpful in upcoming work for the unit. When discussing the fourth 
problem, ask students if they recognize the notation and to explain what 
it means.

2*

Tviww xli tpe} 
fyxxsr2 

R

999999999 Notice and WonderNotice and WonderNotice and WonderNotice and WonderNotice and WonderNotice and WonderNotice and WonderNotice and WonderNotice and Wonder

Egxmzmx} Peyrgl
Arrange students into pairs. Tell students that they are going to explore 
patterns with circles. Give them a few minutes of quiet time to think and 
write their responses. Encourage students to play the animation as 
many times as they need to understand the context.

Once students have recorded their responses, use snapshots to 
highlight and discuss several things that students noticed and 
wondered.

Jegmpmxexmsr
Consider using pacing to restrict students to this screen.
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Digital Lesson

Sfxsjujoh!Qpxfst

Mr tvizmsyw piwwsrw0 wxyhirxw {svoih {mxl qypxmtpmgexmsr sj ts{ivw erh ts{ivw sj ts{ivw2 Mr xlmw piwwsr0 
wxyhirxw {mpp gsrxmryi {svomrk {mxl xlswi omrhw sj i|tviwwmsrw ew {ipp ew {mxl e ri{ omrh sj i|tviwwmsr> 
hmzmwmsr sj ts{ivw2 Xli iqtlewmw sj xlmw piwwsr mw rsx sr mhirxmj}mrk erh xlir qiqsvm~mrk vypiw0 fyx vexliv 
sr qeomrk wirwi sj xli wxvygxyvi sj i|tviwwmsrw0 mhirxmj}mrk tevxw sj xlswi i|tviwwmsrw xlex ger fi {vmxxir 

mr e wmqtpiv jsvq ,i2k20 {vmxmrk  ew -2
/
/
 +

É   Fpero tetiv

Hmzmhi i|tviwwmsrw mrzspzmrk i|tsrirxw xlex lezi xli weqi fewi2

Vi{vmxi tvshygxw sj ts{ivw0 uysxmirxw sj ts{ivw0 erh ts{ivw sj ts{ivw ew wmrkpi ts{ivw2

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

Gsrwmhiv ls{ xs ywi wretwlsxw xs wipigx erh tviwirx wxyhirx xlmromrk jsv gpeww hmwgywwmsr2

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Wxyhirx Wyttsvxw

Livi mw ls{ Ne}pe vi{vsxi 
1

-
1/ 1,

  ew e wmrkpi ts{iv2

Gsqtpixi xli xefpi f} vi{vmxmrk 
.,

./

  ew e wmrkpi ts{iv2

Xlir tviww &Gligo Q} [svo2&

Xiegliv Qsziw

1-

1/ 1,

 7
1 1 1 7

1
1
 Ŀ 1

1
 Ŀ 1

1
 Ŀ 1 Ŀ 1 Ŀ 1 Ŀ 1 7 + Ŀ + Ŀ + Ŀ 1 Ŀ 1 Ŀ 1 Ŀ 1 7 1.1 1 1 1 1 1 1

Wxyhirxw [mxl Hmwefmpmxmiw
É 
Ewwmwx wxyhirxw mr vigskrm~mrk xli gsrrigxmsrw fix{iir ri{ tvsfpiqw erh tvmsv {svo2 Wxyhirxw 
qe} firijmx jvsq e vizmi{ sj hmjjivirx vitviwirxexmsrw xs egxmzexi tvmsv ors{pihki2

É 
Jsv wxyhirxw {ls firijmx jvsq i|xve tvsgiwwmrk xmqi0 tvszmhi xliq xli i|tviwwmsrw xs vizmi{ 
tvmsv xs mqtpiqirxexmsr sj xlmw egxmzmx}2

Qypxmpmrkyep Pievrivw
É 
Gmvgypexi erh pmwxir xs wxyhirxw xepo hyvmrk temv {svo sv kvsyt {svo2 Nsx hs{r rsxiw efsyx 
gsqqsr sv mqtsvxerx {svhw erh tlvewiw ,i2k20 0 0 0 0 -0 
xskixliv {mxl liptjyp woixgliw sv hmekveqw2 Vigsvh wxyhirxwù {svhw erh woixgliw sr e zmwyep 
hmwtpe} xs vijiv fego xs hyvmrk {lspi1gpeww hmwgywwmsrw xlvsyklsyx xli piwwsr2

É 

Tvszmhi wirxirgi jveqiw xs lipt wxyhirxw i|tpemr xlimv viewsrmrk ,i2k20  ger fi vi{vmxxir 

ew  figeywi ccccccccccccc2-2

1-
1

/
1

,

 

1.

Livi mw ls{ 
Ne}pe vi{vsxi 
1

/
1

,

Å

777777777 Ne}pe+w QixlshNe}pe+w QixlshNe}pe+w QixlshNe}pe+w QixlshNe}pe+w QixlshNe}pe+w QixlshNe}pe+w QixlshNe}pe+w QixlshNe}pe+w Qixlsh

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs qeoi wirwi sj sri wxvexik} jsv 
hmzmhmrk i|tsrirx i|tviwwmsrw {mxl xli weqi fewi2

Ievp} Wxyhirx Xlmromrk
Sr Wgviir 7 erh Wgviir 80 wsqi wxyhirxw qe} ewo efsyx wlsvxgyxw sv 
i|tviww e hiwmvi jsv e qsvi ijjmgmirx qixlsh2 Irgsyveki wxyhirxw xs 
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Digital Lesson

Weqtpi Viwtsrwiw

Xli xefpi wls{w }syv {svo jvsq xli tvizmsyw wgviir2

Gsqtpixi xli xefpi2 Xlir tviww &Gligo Q} [svo2&

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Xiegliv Qsziw

psso jsv texxivrw0 fyx  
jsv vi{vmxmrk xliwi i|tviwwmsrw ew wmrkpi ts{ivw2

Jsv wxyhirxw {ls lezi xvsyfpi kixxmrk wxevxih0 irgsyveki xliq xs {vmxi 
syx epp xli jegxsvw erh psso jsv xlmrkw xlex wmqtpmj}0 imxliv figeywi xli} 

evi iuyep xs  ,i2k20 - sv figeywi xli} ger fi vi{vmxxir ew ersxliv 

wmrkpi0 wmqtpi ryqfiv ,i2k20  erh -2

+
1
1
 

, Ŀ - 7 0
,
0
 7 -

.-

Xli xefpi wls{w }syv {svo jvsq 
xli tvizmsyw wgviir2

Å

888888888 Gsqtpixi xli XefpiGsqtpixi xli XefpiGsqtpixi xli XefpiGsqtpixi xli XefpiGsqtpixi xli XefpiGsqtpixi xli XefpiGsqtpixi xli XefpiGsqtpixi xli XefpiGsqtpixi xli Xefpi

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

É 

É 

É 

,0

0.

-1

222222222

999999999 Gevh WsvxGevh WsvxGevh WsvxGevh WsvxGevh WsvxGevh WsvxGevh WsvxGevh WsvxGevh Wsvx
Evverki wxyhirxw mrxs temvw2 Kmzi wxyhirxw jmzi qmryxiw sj uymix {svo 
xmqi0 jspps{ih f} e tevxriv hmwgywwmsr erh xlir e {lspi1gpeww 
hmwgywwmsr jsgywih sr xli wxvexikmiw wxyhirxw ywih xs wsvx xli gevhw2 
Irgsyveki wxyhirxw xs ywi e {lmxifsevh sv tetiv xs lipt xliq {mxl 
xlimv xlmromrk2

Gsrwmhiv ersr}qm~mrk xli gpeww erh hmwtpe}mrk xli xiegliv hewlfsevh 
jsv xlmw wgviir ws xlex kvsytw ger wii {lir xli} lezi gsvvigxp} 
gsqtpixih xli wsvx2
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Digital Lesson

Xiegliv Qsziw

Hiwgvmfi e wxvexik} jsv vi{vmxmrk er i|tviwwmsr ew e wmrkpi ts{iv2

Vijiv xs sri sj xli i|tviwwmsrw sr xli pijx mj mx liptw }sy i|tpemr }syv 
xlmromrk2

Xiegliv Qsziw

É 

É 

É 

É 

43

48

 

42 Ŀ 43

4
1

2

 
43

25 Ŀ 25

;;;;;;;;; Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}Gpeww Keppiv}
Livi wxyhirxw {mpp gviexi xlimv s{r gleppirki erh wspzi gleppirkiw jvsq 
xlimv gpewwqexiw2 [i vigsqqirh wxyhirxw gsqtpixi xli tvizmsyw 
wgviir fijsvi gviexmrk xlimv gleppirki2 [i erxmgmtexi xlmw Gleppirki 
Gviexsv gsyph xeoi 64 qmryxiw sv qsvi2

Irgsyveki wxyhirxw xs gsqtpixi iegl sxliv+w gleppirkiw fyx epws xs 
xeoi wsqi xmqi xs vizmi{ viwtsrwiw xs xlimv s{r2 Ywi xli xiegliv 
hewlfsevh xs psso jsv yrmuyi gleppirkiw erh wspyxmsrw xlex qe} i|terh 
}syv wxyhirxw+ yrhivwxerhmrk sj xli qexliqexmgw2

Lmklpmklx xlswi viwtsrwiw jsv wxyhirxw0 erh ewo xliq {lex xli} pievrih 
jvsq xli i|tivmirgi2

[i mrxirh jsv xlmw xs fi e wsgmep erh gviexmzi i|tivmirgi2 [i irgsyveki 
}sy xs iqtlewm~i xlswi zmvxyiw {liriziv }sy wii xliq mr }syv gpeww2

Hiwgvmfi e 
wxvexik} jsv 
vi{vmxmrk er 

R

<<<<<<<<< Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs wyqqevm~i xli kirivep wxvexikmiw 
xlex wxyhirxw hizipstih erh ywih xlvsyklsyx xli piwwsr xs vi{vmxi 
i|tviwwmsrw ew wmrkpi ts{ivw2

W}rxliwmw Peyrgl
Kmzi wxyhirxw 6ô7 qmryxiw xs viwtsrh xs xlmw uyiwxmsr erh sri qmryxi 
xs wlevi xlimv wxvexikmiw {mxl e gpewwqexi2 Lmklpmklx yrmuyi wxvexikmiw xs 
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Digital Lesson

Mr xlmw piwwsr0 wxyhirxw wtigmj} ls{ qer} ryqfivw sj zevmsyw {imklxw evi riihih xs fepergi sfnigxw sr e 
wgepi2 Iegl {imklx mw e ryqfiv sj ompskveqw xlex mw e ts{iv sj  ,i2k20  ok sv  ok-2 Wxyhirxw 
evi irgsyvekih xs gsrwmhiv zevmsyw {e}w mr {lmgl iegl qeww ger fi higsqtswih mr svhiv xs yrhivwxerh 
xli mhie xlex er} ryqfiv ger fi i|tviwwih ew e wyq sj qypxmtpiw sj ts{ivw sj 2 Pexiv mr xli yrmx0 
wgmirxmjmg rsxexmsr {mpp fi mrxvshygih ew e wtigmep gewi sj xlmw mhie0 {livi srp} sri ts{iv sj  mw ywih 
erh xli qypxmtpi mw e zepyi sj ex piewx  fyx piww xler 2

[evq1Yt ,54 qmryxiw-
Xli tyvtswi sj xli {evq1yt mw xs svmirx wxyhirxw xs xli gsrxi|x sj xli wgepi2 Sr xlmw wgviir0 xli {imklxw 
evi {vmxxir mr jeqmpmev wxerhevh rsxexmsr0 fyx sr pexiv wgviirw0 xli} {mpp fi i|tviwwih ew ts{ivw sj 2

Egxmzmx} 5> Wgepiw erh [imklxw ,69 qmryxiw-
Xli tyvtswi sj xlmw egxmzmx} mw xs mrxvshygi xli tlvewi erh xli gsrgitx sj &qypxmtpi sj e ts{iv sj 0& 
{lmgl mw iwwirxmep jsv xli mrxvshygxmsr sj wgmirxmjmg rsxexmsr pexiv mr xli yrmx2 Mr xlmw egxmzmx}0 wxyhirxw tvegxmgi 
zevmsyw {e}w sj i|tviwwmrk erh higsqtswmrk ryqfivw ywmrk qypxmtpiw sj ts{ivw sj 2

Piwwsr W}rxliwmw ,9 qmryxiw-
Xli tyvtswi sj xli w}rxliwmw mw xs wspmhmj} xli mhie sj {vmxmrk ryqfivw ywmrk qypxmtpiw sj ts{ivw sj 0 erh 
wtigmjmgepp}0 {lex mx qierw xs {vmxi ryqfivw ywmrk e wmrkpi qypxmtpi sj e ts{iv sj 2

Gssp1Hs{r ,9 qmryxiw-

+* +*- +*\.

+*

+*

+ +*

+*

+*

+*

+*

+*
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Digital Lesson

]sy wls{ih -,* ***  ompskveqw ywmrk -  lyrhvih xlsywerh ompskveq 
{imklxw erh ,  xir xlsywerh ompskveq {imklxw2

Rs{ wls{ -,* ***  ompskveqw ywmrk e hmjjivirx gsqfmrexmsr sj {imklxw2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Sri {e} xs vitviwirx xli xsxep {imklx sj xli tperi mw f} ywmrk qypxmtpiw sj 
ts{ivw sj +* 0 ew wls{r fips{>

- Ŀ +*/ % , Ŀ +*.

Irxiv xli xsxep {imklx sj xli tperi , -,****  ompskveqw- ywmrk e hmjjivirx 
gsqfmrexmsr sj xli {imklxw wls{r mr xli hmekveq2 

[vmxi }syv erw{iv ywmrk qypxmtpiw sj ts{ivw sj +* 2

Xiegliv Qsziw

]sy wls{ih 
-,* ***  
ompskveqw ywmrk 

Å

666666666 TperiwTperiwTperiwTperiwTperiwTperiwTperiwTperiwTperiw

Xipp wxyhirxw xlex xlivi evi qer} gsqfmrexmsrw sj {imklxw xlex ger fi 
ywih xs fepergi xli wgepiw mr xlmw egxmzmx}2 Irgsyveki wxyhirxw xs xv} 
qypxmtpi gsqfmrexmsrw erh xs hiwgvmfi xlimv wxvexik} jsv jmrhmrk ri{ 
gsqfmrexmsrw2 

Mj xlivi evi gsqfmrexmsrw sj {imklxw xlex wxyhirxw lezir+x xvmih0 
gsrwmhiv ywmrk xli wxyhirx zmi{ sj xli hewlfsevh xs hmwtpe} wsqi sj 
xliwi tswwmfmpmxmiw erh ewomrk &Hs }sy xlmro xlmw gsqfmrexmsr {mpp {svoC& 
Mr tevxmgypev0 fi wyvi xs wls{ wxyhirxw xlex mx mw rsx rigiwwev} xs ywi 
{lspi ryqfivw sj {imklxw2 

É  {imklxw sj wm~i  ok erh  {imklxw sj wm~i  ok
É  {imklxw sj wm~i  ok erh  {imklxw sj wm~i  ok
É  {imklxw sj wm~i  ok

- +***** , +****

- +***** ,* +***

-(, +*****

Sri {e} xs 
vitviwirx xli 
xsxep {imklx sj 

n

777777777 Xsxep [imklxXsxep [imklxXsxep [imklxXsxep [imklxXsxep [imklxXsxep [imklxXsxep [imklxXsxep [imklxXsxep [imklx

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs wyvjegi wizivep {e}w sj ywmrk 
ts{ivw sj  xs i|tviww xli weqi zepyi erh xs gsqi xs gsrwirwyw 
efsyx ls{ xs hixivqmri xli zepyi sj i|tviwwmsrw {vmxxir mr xlmw jsvq2

+*
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Irxiv xli xsxep {imklx sj xli fymphmrk , ./*******  ompskveqw- ywmrk SRP] 
SRI OMRH sj xli {imklxw wls{r mr xli hmekveq2 

[vmxi }syv erw{iv ywmrk e wmrkpi qypxmtpi sj e ts{iv sj +* 2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Irxiv xli xsxep 
{imklx sj xli 
fymphmrk ,

n

999999999 FymphmrkwFymphmrkwFymphmrkwFymphmrkwFymphmrkwFymphmrkwFymphmrkwFymphmrkwFymphmrkw

Ywi xli xiegliv zmi{ mr xli xiegliv hewlfsevh xs mhirxmj} wxyhirxw {ls 
qe} riih ehhmxmsrep wyttsvx2

Gsrwmhiv ywmrk wretwlsxw xs lmklpmklx yrmuyi erw{ivw xs wls{ xli 
gpeww2 Ewo wxyhirxw xs nywxmj} xlimv viwtsrwiw erh gvmxmuyi iegl sxliv+w 
viewsrmrk2

É  ok

É  ok

É  ok

./ Ŀ +*1

./* Ŀ +*0

./** Ŀ +*/

Vmwlm erh 
Tevz xvmih 
xs fepergi 

m

::::::::: ViăigxViăigxViăigxViăigxViăigxViăigxViăigxViăigxViăigx Vmwlm erh Tevz xvmih xs fepergi xli wgepi ywmrk hmjjivirx wm~iw sj {imklxw2

Vmwlm {vsxi xli xsxep {imklx sj xli fymphmrk ew 2

Tevz {vsxi xli xsxep {imklx sj xli fymphmrk ew 2

[ls {mpp fepergi xli wgepiC

./ Ŀ +*1

./** Ŀ +*/

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

Vsyxmri ,stxmsrep-> Gsrwmhiv ywmrk xli vsyxmri Higmhi erh Hijirh xs 
wyttsvx wxyhirxw mr wxvirkxlirmrk xlimv efmpmx} xs qeoi evkyqirxw erh xs 
gvmxmuyi xli viewsrmrk sj sxlivw ,QT7-2
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E vyffiv hygo {imklw 0.15  ompskveqw2 

Irxiv xli ryqfiv sj iegl ezempefpi {imklx mr xli xefpi xs fepergi xli wgepi2

Teacher Moves

Sample Responses

Vmwlm erh Tevz evi fsxl gsvvigx2 Rsxi> Wxyhirxw {mpp fi qevoih gsvvigx 
sr xlmw wgviir jsv wipigxmrk imxliv Vmwlm sv Tevz0 sv jsv wipigxmrk xli 
&Fsxl& stxmsr2

M ors{ xlex Vmwlm fepergih xli wgepi figeywi 
0 {lmgl iuyepw xli {imklx 

sj xli fymphmrk2 M ors{ Tevz fepergih xli wgepi figeywi 
0 {lmgl epws iuyepw xli 

{imklx sj xli fymphmrk2

45 Ŀ 107 = 45 Ŀ 10000000 = 450000000

4500 Ŀ 105 = 4500 Ŀ 100000 = 450000000

E vyffiv hygo 
{imklw 0.15  
ompskveqw2 

Å

777777777 Vyffiv HygowVyffiv HygowVyffiv HygowVyffiv HygowVyffiv HygowVyffiv HygowVyffiv HygowVyffiv HygowVyffiv Hygow

Xipp wxyhirxw xlex rs{ xli} evi ksmrk xs i|tpsvi qygl wqeppiv {imklxw2 
Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

Early Student Thinking
Wxyhirxw qe} riih wsqi wyttsvx {mxl mrxivtvixmrk xli rikexmzi 
i|tsrirxw mr xli gsrxi|x sj xlmw tvsfpiq2 Mj xlmw mw xli gewi0 lipt 
wxyhirxw qeoi xli gsrrigxmsr fix{iir rikexmzi i|tsrirxw erh tpegi 

zepyi f} viqmrhmrk xliq xlex  mw xli weqi ew  sv 0 ixg2

Facilitation
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw ;ô=2

10−1
10
1

 0.1

É  {imklxw sj wm~i  ok

É  {imklx sj wm~i  ok erh  {imklxw sj wm~i  ok

É  {imklxw sj wm~i  ok

15 10−2

1 10−1 5 10−2

150 10−3
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Digital Lesson

Qpjou![bqqfs

Wxyhirxw ywi ryqfiv pmriw xs vitviwirx pevki erh wqepp ryqfivw ew qypxmtpiw sj ts{ivw sj 2 Xli womppw 
wxyhirxw hizipst sziv xli gsyvwi sj xlmw piwwsrõiwtigmepp} {vmxmrk e kmzir ryqfiv ew e qypxmtpi sj e ts{iv 
sj  mr qypxmtpi {e}wõ{mpp tvitevi xliq jsv jsvqepm~mrk erh ettp}mrk wgmirxmjmg rsxexmsr ,QT;-2

+*

+*

Vitviwirx pevki erh wqepp ryqfivw ew qypxmtpiw sj ts{ivw sj  ywmrk ryqfiv pmriw2+*

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

Gsrwmhiv ls{ xs ywi wretwlsxw xs wipigx erh tviwirx wxyhirx xlmromrk jsv gpeww hmwgywwmsr2

Xlmro efsyx ls{ }sy {mpp ywi xli viwypxw sj tvizmsyw Gssp1Hs{rw erh wxyhirx wyvzi}w xs mrjsvq }syv
ettvsegl xs xlmw piwwsr2

Mr xlmw piwwsr0 wxyhirxw ywi ryqfiv pmriw xs vitviwirx pevki erh wqepp ryqfivw ew qypxmtpiw sj ts{ivw sj 
2 Xli womppw wxyhirxw hizipst sziv xli gsyvwi sj xlmw piwwsrõiwtigmepp} {vmxmrk e kmzir ryqfiv ew e +*

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Weqtpi Viwtsrwiw

[lex ryqfiv mw vitviwirxih f} xli tsmrx sr xli ryqfiv pmriC

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Wipigx epp xli i|tviwwmsrw xlex vitviwirx xli ryqfiv wls{r sr xli ryqfiv 
pmri hmekveq2

Xiegliv Qsziw

É 

É 

É 
É 

0- Ŀ +*\/

0-* Ŀ +*\0

*(***0- Ŀ +**

*(***0-

[lex ryqfiv 
mw vitviwirxih 
f} xli tsmrx sr 

n

::::::::: Gleppirki '7Gleppirki '7Gleppirki '7Gleppirki '7Gleppirki '7Gleppirki '7Gleppirki '7Gleppirki '7Gleppirki '7

Xlmw wgviir tviwirxw e wpmklxp} hmjjivirx gleppirki gsqtevih xs ievpmiv 
wgviirw> xli ~ssqih1mr ryqfiv pmri hsiw rsx lezi er} pefipw2 Gsrwmhiv 
mrzmxmrk wxyhirxw xs qeoi e uymgo woixgl sr tetivõ{mxl pefipw sr xli 
~ssqih1mr ryqfiv pmri2

Ievp} Wxyhirx Xlmromrk
Wsqi wxyhirxw qe} wxvykkpi xs mhirxmj} xli gsvvigx irhtsmrx pefipw jsv 
xli ~ssqih1mr ryqfiv pmri2 Gsrwmhiv sjjivmrk xli jspps{mrk lmrx> öXli 
pefipw  erh  sr xli xst ryqfiv pmri ger fi vi{vmxxir ew  

erh 2 [lex hsiw xlex xipp }sy efsyx xli sxliv xmgo qevow sr 

xli xst ryqfiv pmriC÷ _Xli sxliv xmgo qevow ger fi pefipih ew 0 

0 0 erh ws sr2a

* +*2 * Ŀ +*1

+* Ŀ +*1

+ Ŀ +*1

, Ŀ +*1 - Ŀ +*1

 ,sv iuymzepirx-/(2 Ŀ +*1

¸̧̧̧̧̧̧̧̧

Wipigx epp xli 
i|tviwwmsrw 
xlex vitviwirx 

m

;;;;;;;;; Iuymzepirx RyqfivwIuymzepirx RyqfivwIuymzepirx RyqfivwIuymzepirx RyqfivwIuymzepirx RyqfivwIuymzepirx RyqfivwIuymzepirx RyqfivwIuymzepirx RyqfivwIuymzepirx Ryqfivw

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs gsqi xs gsrwirwyw efsyx ls{ xs 
vitviwirx xli weqi ryqfiv ywmrk hmjjivirx ts{ivw sj 2+*
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Digital Lesson

wgmirxmĂg rsxexmsr

Tpmbs!Tztufn

Mr xli jmvwx tevx sj xlmw piwwsr0 wxyhirxw ywi wgmirxmjmg rsxexmsr xs i|tviww pevki ryqfivw> xli hmeqixivw sj 
tperixev} svfmxw2 Mr xli wigsrh tevx sj xli piwwsr0 wxyhirxw gsrxmryi xs ywi wgmirxmjmg rsxexmsr0 fyx xli} ywi 
mx xs i|tviww ziv} wqepp ryqfivw2

É   Fpero tetiv

Hmwxmrkymwl i|tviwwmsrw {vmxxir mr wgmirxmjmg rsxexmsr jvsq i|tviwwmsrw xlex evi rsx {vmxxir mr wgmirxmjmg 
rsxexmsr2

Vi{vmxi i|tviwwmsrw ywmrk wgmirxmjmg rsxexmsr2

Gsqtpixi xli piwwsr ywmrk xli wxyhirx tvizmi{2

Mhirxmj} ls{ xlmw piwwsr i|xirhw xli pievrmrk jvsq tvizmsyw piwwsrw0 erh ls{ mx tviteviw wxyhirxw jsv
jyxyvi piwwsrw2

Xlmro efsyx ls{ }sy {mpp mrxvshygi iegl ri{ wigxmsr {mxlmr xli piwwsr xs irkeki wxyhirxw mr xli xewo
erh qemrxemr jsgyw sr xli pievrmrk ksepw2

Hixivqmri xli wgviirw {livi }syùpp ywi Tegmrk erh Teywi xs fvmrk xli gpeww xskixliv2 [lex uyiwxmsrw
{mpp }sy ewo sr xlswi wgviirwC

Erxmgmtexi wgviirw {livi wxyhirxw {mpp wxvykkpi0 xlir tper }syv viwtsrwi2

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Xiegliv Qsziw

Weqtpi Viwtsrwiw

ª

666666666 [evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt[evq1Yt
Ievp} Wxyhirx Xlmromrk
Wsqi wxyhirxw qe} {erx xs vi{vmxi iegl i|tviwwmsr mr wxerhevh jsvq2 
[lmpi xlmw mw e ywijyp tvegxmgi xs lipt kix e wirwi sj xli wm~i sj iegl 
ryqfiv0 irgsyveki wxyhirxw xs te} gpswi exxirxmsr xs xli wxitw xli} evi 
xeomrk xs vi{vmxi iegl ryqfiv2 Mr tevxmgypev0 vi{vmxmrk  ew 

 erh  ew 
 qe} epps{ jsv er iew} gsqtevmwsr erh qe} 

irefpi wxyhirxw xs qeoi xli gsrrigxmsr xlex gsqtevmrk i|tsrirxw mw 
tswwmfpi {lir xli jmvwx jegxsv mw e ryqfiv kviexiv xler sv iuyep xs  
erh piww xler 2

/ Ŀ +*0

/ Ŀ +* Ŀ +* Ŀ +* Ŀ +* Ŀ +* Ŀ +* / Ŀ +*/

/ Ŀ +* Ŀ +* Ŀ +* Ŀ +* Ŀ +*

+

+*

Jvsq piewx xs kviexiwx>

É 

É 

É 

É 

/ Ŀ +*/

. Ŀ +*0

0 Ŀ +*0

1(/ Ŀ +*0
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Efhyppel {vsxi +*******  ew +* Ŀ +*0 2

Hmh li gsvvigxp} ywi wgmirxmĂg rsxexmsrC

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Xiegliv Qsziw

Abdullah wrote +*******  as 
+* +*

0 .

m

555555555555555555 Piwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmwPiwwsr W}rxliwmw

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs gsrwspmhexi {lex mx qierw xs 
gsvvigxp} {vmxi e ryqfiv mr wgmirxmjmg rsxexmsr0 tevxmgypevp} xlex xli jmvwx 
jegxsv qywx fi e ryqfiv kviexiv xler sv iuyep xs 0 fyx  2

W}rxliwmw Peyrgl
Kmzi wxyhirxw sri qmryxi sj uymix xlmro1xmqi erh e ji{ qmryxiw xs 
hmwgyww {mxl e tevxriv2 Mrzmxi wizivep wxyhirxw xs wlevi xlimv viwtsrwiw2

Lmklpmklx yrmuyi erw{ivw xs wls{ xli gpeww2 Ewo wxyhirxw xs nywxmj} xlimv 
viwtsrwiw erh gvmxmuyi iegl sxliv+w viewsrmrk2

Jegmpmxexmsr
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs xlmw wgviir2

Vsyxmri ,stxmsrep-> Gsrwmhiv ywmrk xli vsyxmri Higmhi erh Hijirh xs 
wyttsvx wxyhirxw mr wxvirkxlirmrk xlimv efmpmx} xs qeoi evkyqirxw erh xs 
gvmxmuyi xli viewsrmrk sj sxlivw ,QT7-2

+ +*

Rs

Efhyppel mw rsx gsvvigx2 Li {vsxi  ywmrk ts{ivw sj 2 Xli 
ryqfiv mwrùx {vmxxir mr wgmirxmjmg rsxexmsr xlsykl figeywi xli jmvwx jegxsv 
qywx fi e ryqfiv kviexiv xler sv iuyep xs 0 fyx  2

+******* +*

+ +*

Å

565656565656565656 Gssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{rGssp1Hs{r

Wyttsvx jsv Jyxyvi Pievrmrk
Mj wxyhirxw wxvykkpi xs ywi wgmirxmjmg rsxexmsr xs i|tviww pevki erh wqepp 
ryqfivw0 gsrwmhiv vizmi{mrk xlmw gssp1hs{r ew e gpeww fijsvi Piwwsr 
550 sv sjjivmrk mrhmzmhyep wyttsvx {livi riihih hyvmrk Piwwsr 552

Jegmpmxexmsr
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 56ô572
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Weqtpi Viwtsrwiw

Wxyhirx Wyttsvxw

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs wspmhmj} wxvexikmiw jsv hixivqmrmrk 
ls{ qer} xmqiw pevkiv sri ryqfiv {vmxxir mr wgmirxmjmg rsxexmsr mw xler 
ersxliv2

Kmzi wxyhirxw 6ô7 qmryxiw xs viwtsrh xs xlmw uyiwxmsr erh e ji{ 
qmryxiw xs wlevi xlimv viwtsrwiw {mxl xlimv tevxriv2 Xlir jspps{ {mxl e 
{lspi1gpeww hmwgywwmsr2 Ywi xli xiegliv zmi{ sj xli hewlfsevh xs 
lmklpmklx yrmuyi erw{ivw jsv xli gpeww2

Ievp} Wxyhirx Xlmromrk
Qer} wxyhirxw {mpp pmoip} fi xiqtxih f} Fewliive+w erw{iv , - 
figeywi  hmzmhih f}  mw 0 erh sri ts{iv sj  witevexiw xli 
{imklxw2 Gsrwmhiv mrzmxmrk xliwi wxyhirxw xs gligo ls{ viewsrefpi xlmw 
erw{iv mw f} jmrhmrk xli {imklx sj  xmkiv wlevow2

Vsyxmri ,stxmsrep-> Gsrwmhiv ywmrk xli vsyxmri Higmhi erh Hijirh xs 
wyttsvx wxyhirxw mr wxvirkxlirmrk xlimv efmpmx} xs qeoi evkyqirxw erh xs 
gvmxmuyi xli viewsrmrk sj sxlivw ,QT7-2

,*

0 - , +*

,*

Ipire mw gsvvigx2

É  M vsyrhih  xs 2 [lir M qypxmtpmih  f} 0 M ksx 

0 {lmgl mw xli weqi ew 0 xli {lepiùw {imklx2

É  xmkiv wlevow {imkl efsyx  ompskveqw0 ws  xmkiv wlevow 

qywx {imkl efsyx  ompskveqw2

/(3 0 0 Ŀ +*- / -* Ŀ +*-

- Ŀ +*.

+* 0 Ŀ +*. /

- Ŀ +*.

Wxyhirxw [mxl Hmwefmpmxmiw
É 
Vieh xli wmxyexmsr epsyh2 Wxyhirxw {ls fsxl pmwxir xs erh vieh xli 
mrjsvqexmsr {mpp firijmx jvsq i|xve tvsgiwwmrk xmqi2
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Pixùw gsrwmhiv x{s ri{ gmxmiw> Gmx} I erh Gmx} J2

Livi mw ls{ qygl ipigxvmgmx} iegl gmx} riihw>

É Gmx} I> +(/ Ŀ +*3  {exxw

É Gmx} J> 2(- Ŀ +*1  {exxw

Ls{ qer} xsxep {exxw sj ipigxvmgmx} evi riihih xs ts{iv fsxl gmxmiwC

Ywi wgmirxmĂg rsxexmsr2

Xiegliv Qsziw

Weqtpi Viwtsrwiw

Hiwgvmfi }syv wxvexik} jsv wspzmrk xli gleppirki sr xli tvizmsyw wgviir2

Jsv vijivirgi0 livi mw xli eqsyrx sj ipigxvmgmx} riihih xs ts{iv iegl gmx}>

É Gmx} I> +(/ Ŀ +*3  {exxw

É Gmx} J> 2(- Ŀ +*1  {exxw

]syv erw{iv {ew> +(/2- Ŀ +*3  {exxw

Xiegliv Qsziw

Xeqiioe ywih xli wqeppiv ts{iv sj  ew xli gsqqsr ts{iv jsv fsxl 

xivqw2 Q} ehzmgi jsv Xeqiioe mw xs vi{vmxi  ew 

0 {lmgl iuyepw 2 Jvsq xlivi {i ger ehh  erh 

 figeywi xli} evi iegl qypxmtpmih f} xli weqi ts{iv sj 2 

Xlir 0 sv 2

+*

-(1 Ŀ +*3 -(1 Ŀ +* Ŀ +*2

-1 Ŀ +*2 -1 Ŀ +*2

0 Ŀ +*2 +*

-1 Ŀ +*2 % 0 Ŀ +*2 7 .- Ŀ +*2 .(- Ŀ +*3

Let’s consider 
two new cities: 
City E and City 

n

::::::::: Gleppirki '6Gleppirki '6Gleppirki '6Gleppirki '6Gleppirki '6Gleppirki '6Gleppirki '6Gleppirki '6Gleppirki '6

Xlmw mw e kviex tpegi xs ywi xli xiegliv hewlfsevh xs qsrmxsv wxyhirx 
tvskviww2 Sjjiv mrhmzmhyep wyttsvx {livi riihih0 sv mj irsykl wxyhirxw 
evi wxvykkpmrk0 tvitevi xs pieh e {lspi1gpeww hmwgywwmsr ywmrk 
viwtsrwiw jvsq xli ri|x wgviir2

 {exxw+(/2- Ŀ +*3

Describe your 
strategy for 
solving the 

R

;;;;;;;;; Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}Hiwgvmfi ]syv Wxvexik}
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Digital Lesson

Weqtpi Viwtsrwiw

Add these two numbers:

,(- Ŀ +*/ % -(0 Ŀ +*0

Write your answer in scientific notation.

Xiegliv Qsziw

Weqtpi Viwtsrwiw

to find the sum of  eggs and  dozen eggs. We must convert one or 
both numbers so that the units are the same.

Ask students which of the strategies they mentioned also apply to 
subtraction. [Subtraction and addition essentially behave the same way. 
Like addition, subtraction requires numbers that are of the same unit.]

Xiegliv qsziw
Unpause and give students 2–3 minutes to respond to the question on 
this screen, followed by a few minutes to share their responses with 
their partner. If time permits, follow up with a whole-class discussion. 
Use the teacher view of the dashboard to highlight unique answers for 
the class.

Jegmpmxexmsr
Consider using pacing to restrict students to this screen.

0 .

watts,(0- Ŀ +*3

Add these two numbers:

,(- +*/ % -(0 +*0

n

555555555555555555 Cool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-Down

Wyttsvx jsv Jyxyvi Pievrmrk
If students struggle with adding and subtracting numbers expressed in 
scientific notation, consider reviewing this screen as a class before 
Lesson 13, or offering individual support where needed during Lesson 
13.

Jegmpmxexmsr
Consider using pacing to restrict students to Screens 11–12.

 watts-(2- Ŀ +*0
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Digital Lesson

Teacher Moves

Sample Responses

The table shows the net worth of each of the four celebrities you selected 
from the gallery.

Write each celebrity's net worth in scientific notation to help you compare 
them.

Teacher Moves

Here are ten celebrities. 
Pick four who you think 
have the greatest net 

m

111111111 Warm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-Up Here are ten celebrities. Pick four who you think have the greatest net 
worth.

Purpose
The purpose of this lesson is for students to use scientific notation as a 
tool for comparing, combining, and operating on quantities in context.

Activity Launch
Tell students that they will compare the net worth of celebrities as of 
2019 throughout this lesson. Consider asking students which celebrity 
in the gallery they think has the greatest or the smallest net worth. Ask 
students if they know what net worth means, and if needed, explain that 
net worth is everything a person owns minus what they owe. It is 
important that students understand the context before they work 
through this lesson.

Allow students a minute to select four celebrities. Then invite them to 
continue to the next screen.

Facilitation
Consider using pacing to restrict students to Screens 1–3.

Note: All net worths in this activity are from 2019.

Å
Xli xefpi 
wls{w xli rix 
{svxl sj iegl 
sj xli jsyv 
gipifvmxmiw }sy 
wipigxih jvsq 

222222222 Warm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-Up

The correct answers on Screens 2–3 will be different depending on the 
student’s selections from Screen 1. This is designed to encourage 
students to collaborate around general strategies rather than specific 
answers.

Explain to students that they will receive feedback on this screen, and 
that they will have an opportunity to revise their work. Encourage them 
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Digital Lesson

Weqtpi Viwtsrwiw

Xiegliv Qsziw

Jegmpmxexmsr
Gsrwmhiv ywmrk tegmrk xs viwxvmgx wxyhirxw xs Wgviirw 8ô90 sri wgviir 
ex e xmqi2

É Nijj Fi~sw2 Xli hmwxergi fix{iir lmw tsmrx erh ~ivs sr xli ryqfiv 
pmri mw kviexiv xler epp sj xli sxliv gipifvmxmiw+ hmwxergiw gsqfmrih2
É Epp  gipifvmxmiw gsqfmrih2 Iegl sj xliwi gipifvmxmiw lezi ws qygl 
qsri} xlex mx hsiwr+x qeoi wirwi xlex xlivi mw ersxliv tivwsr {ls lew 
qsvi xler epp xir sj xliq gsqfmrih2
É M hsr+x ors{2 [lir M psso ex xlmw ryqfiv pmri0 mx pssow pmoi Nijj Fi~sw 
lew qsvi qsri} xler epp xir gipifvmxmiw gsqfmrih0 fyx M+h riih xs ehh 
xlimv rix {svxlw xs ors{ jsv wyvi2

+*

Ew sj 645=0 
xli eziveki 
Eqe~sr 

n

999999999 Eqe~sr [evilsywi Eqe~sr [evilsywi Eqe~sr [evilsywi Eqe~sr [evilsywi Eqe~sr [evilsywi Eqe~sr [evilsywi Eqe~sr [evilsywi Eqe~sr [evilsywi Eqe~sr [evilsywi ííííííííí Ew sj 645=0 xli eziveki Eqe~sr {evilsywi ewwsgmexi qehi evsyrh 
 tiv }iev2 Ex xlex xmqi0 Nijj Fi~sw+w rix {svxl {ew efsyx 

2

Ls{ qer} }ievw {syph er Eqe~sr {evilsywi ewwsgmexi riih xs {svo xs 
ievr xli iuymzepirx sj Nijj Fi~sw+w rix {svxlC

I|tviww }syv erw{iv ywmrk wgmirxmjmg rsxexmsr2

$-****

$+,**********

Oi} Hmwgywwmsr Wgviir �
Xli tyvtswi sj xlmw hmwgywwmsr mw xs wyvjegi wxvexikmiw jsv gsqtevmrk 
x{s pevki ryqfivw rsx {vmxxir mr wgmirxmjmg rsxexmsr0 mrgpyhmrk xli 
wxvexik} sj {vmxmrk xli ryqfivw mr wgmirxmjmg rsxexmsr2

Xlmw mw e kviex tpegi xs gligo wxyhirx tvskviww2 Sjjiv mrhmzmhyep wyttsvx 
{livi riihih0 sv pieh e {lspi1gpeww hmwgywwmsr mj irsykl wxyhirxw evi 
wxvykkpmrk2

Irgsyveki wxyhirxw xs ywi tetiv sv hv}1ivewi fevhw xs lipt xliq {mxl 
xlimv xlmromrk2

Ew xmqi epps{w0 gsrwmhiv jegmpmxexmrk e hmwgywwmsr efsyx xli hmwxvmfyxmsr 
sj {iepxl mr xli Y2W2 Livi evi wsqi uyiwxmsrw }sy gsyph ywi xs wtevo 
xli hmwgywwmsr>

É Hs }sy xlmro mx mw viewsrefpi jsv sri tivwsr xs lezi xs {svo jsv jsyv 
qmppmsr }ievw xs lezi ew qygl qsri} ew ersxliv tivwsrC
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 î
Yrmx   <2;0   Tvegxmgi   He}   6  î         Xiegliv   Kymhi î

Qsfqbsbujpo! !¡
Stxmsr   5>   Wtiih   Hexmrk  î
ǒ Evverki  wxyhirxw  erh  hiwow  mr  x{s  psrk  vs{w  jegmrk  iegl  sxliv2  Tvmrx  erh  gyx  xli  î î î î î î î î î î î î î î î

hsyfpi1wmhih   tvsfpiq   gevhw   {mxl   xli   tvsfpiqw   sr   xli   jvsrx   erh   xli   wspyxmsrw   sr   xli   fego2  î

Stxmsr   6>   Xewo   Gevhw  î
ǒ Tvmrx  sri  wix  sj  gevhw  jsv  iegl  kvsyt  sj  wxyhirxw2  ]sy  qe}  glsswi  xs  tvmrx  xli  gevhw  î î î î î î î î î î î î î î î î î

wmrkpi1wmhih   sv   hsyfpi1wmhih   ,{mxl   xli   wspyxmsr   sr   xli   fego-2  î
 î

Jotusvdujpot! !¡
Stxmsr   5>   Wtiih   Hexmrk  î
Hmwxvmfyxi   sri   tvsfpiq   gevh   xs   iegl   wxyhirx2   Kmzi   wxyhirxw   9ô:   qmryxiw   xs   wspzi   erh   figsqi   er  î
i|tivx   sr   xlimv   tvsfpiq2   Irgsyveki   wxyhirxw   xs   gligo   xlimv   erw{iv   {mxl   xli   wspyxmsr   sr   xli   fego   sj  î
xli   gevh2   Xlir   mrzmxi   wxyhirxw   xs   xvehi   xlimv   tvsfpiq   {mxl   xli   tivwsr   egvsww   jvsq   xliq2   Kmzi  î
wxyhirxw   wizivep   qmryxiw   sj   uymix1xlmro   xmqi   xs   wspzi   xlimv   ri{   tvsfpiq2   Mj   xli}   lezi   e   uyiwxmsr  î
efsyx   xli   tvsfpiq0   irgsyveki   wxyhirxw   xs   gsrwypx   xli   tvsfpiqùw   i|tivx2  îî

[lir   xli   gpeww   mw   vieh}0   wxyhirxw   kix   xlimv   svmkmrep   tvsfpiq   fego   erh   qszi   sri   hiwo   xs   xli   vmklx2  î
Rs{0   {mxl   e   ri{   tevxriv0   wxyhirxw   xvehi   tvsfpiqw2   Vitiex   ew   qer}   xmqiw   ew   tswwmfpi   mr   xli   xmqi   }sy  î
lezi2  î

Rsxi   xlex   xlivi   evi   68   tvsfpiq   gevhw2   Mj   }sy   lezi   qsvi   xler   68   wxyhirxw0   sv   tvijiv   xs   ywi   e   wyfwix   sj  î
xli   gevhw0   gsrwmhiv   witevexmrk   xli   gpeww   mrxs   x{s   kvsytw   erh   tvmrxmrk   e   wix   sj   gevhw   jsv   iegl   kvsyt2   îî

 î
Stxmsr   6>   Xewo   Gevhw  î
Evverki  wxyhirxw  mrxs  kvsytw  sj  6ô72  Hmwxvmfyxi  sri  wix  sj  gevhw  xs  iegl  kvsyt  sj  wxyhirxw2  Mj  gevhw  î î î î î î î î î î î î î î î î î î
evi  wmrkpi  wmhih0  gsrwmhiv  tswxmrk  xli  wspyxmsr  gevhw0  sv  {epomrk  evsyrh  {mxl  xliq  erh  tvszmhmrk  î î î î î î î î î î î î î î î
jiihfego   xs   wxyhirxw   ew   xli}   {svo2  î

5  î

8.7 Practice Day 2 (NYC)

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Pond Hopper
Calculate the distance between 
two points in the coordinate plane 
by using the Pythagorean theorem.

Root Down
Represent a square root as a point 
on a number line.

10 1211

4 5 Filling Cubes
Understand that the cube root of a 
( or 3√a) means the side length of a 
cube whose volume is a cubic units.

Fractions to Decimals
Express a fraction as either a 
repeating or a terminating decimal.

Taco Truck
Use the Pythagorean theorem to 
solve problems within a context.

Quiz: Sub-Unit 1
Use student performance to 
provide support, strengthen 
student understanding, and 
o� er stretch opportunities to 
extend student learning.

Assess and Respond

Practice Day

Pre-Unit Check: (Optional)
14 Lessons: 45 min each
2 Practice Days: 45 min each

1 Sub-Unit Quiz: 45 min
End-of-Unit Assessment: 45 min

 Pacing: 18 days Short on time? See pacing considerations below.

Sub-Unit 3

Practice Day 1
Practice the concepts and skills 
developed during Lessons 1–5. 
Consider using this time to prepare 
for the upcoming Quiz.

Practice Day

Pacing Considerations

Lesson 3: This lesson supports students in making connections between √a as a side length of a square 
and √a as a value on a number line, which will be addressed in more depth in upcoming lessons. If this 
lesson is omitted, provide extra support for students as they reason about the values of square roots in 
Lesson 4.

Lesson 5: This lesson extends students’ work with the side lengths of squares as √a to the side lengths 
of cubes as 3√a . If time is tight, this lesson may be omitted.

Lesson 9: This lesson supports students in applying the Pythagorean theorem to identify right 
triangles. If students show a strong understanding working with the Pythagorean theorem in earlier 
lessons, this lesson may be omitted. If omitted, be sure to discuss how to use the Pythagorean theorem 
to determine whether a triangle includes a right angle elsewhere in the unit.

Lesson 11: This lesson gives students an opportunity to apply the concepts they learned in this unit to 
calculate lengths in the coordinate plane. There is no new content introduced in this lesson.

Lessons 12-13: These lessons support students with connecting unit fractions with their decimal 
representations. These lessons could be consolidated into one class period if students show a strong 
understanding of angle relationships in earlier lessons and in Problems 4 and 5 of the Pre-Unit Check.

Practice Day 2
Practice the concepts and skills 
developed during Lessons 1–11. 
Consider using this time to prepare 
for the upcoming Quiz.
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ā Sample Responses

Complete the table for each square.

È Teacher Moves

Key Discussion Screen �
The purpose of this discussion is to consolidate the relationship 
between the side length of a square and its area, particularly that 
the square root of the area of a square gives its side length.

Synthesis Launch
Give students 2–3 minutes to respond to this question and a few 
minutes to share their responses with their partner. Follow with a 
whole-class discussion. Use the teacher view of the dashboard to 
highlight unique answers for the class.

Facilitation
Consider using pacing to restrict students to this screen.

Routine (optional): Consider using one or more rounds of the 
routine Stronger and Clearer Each Time to help students develop 
their ideas and language.

Responses vary.

1.  means that the side length of a square with an area 

of  square units is  units.

2. If  is the side length of a square, that means its area is  
square units.

7 +*+**

+** +*

+1 +1

Complete the table for each 
square.

Ê

111111111111111111 Cool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-DownCool-Down

Support for Future Learning
If students struggle to understand the relationship between the 
area of a square and its side length, consider reviewing this cool-
down as a class before Lesson 3, or offering individual support 
where needed during Lesson 3.

Readiness Check (Problem 7)
If most students struggled, plan to revisit the problem after this 
lesson. If needed, provide a list or visual display of perfect squares 
and cubes, and highlight the values of perfect squares and cubes as 
they arise throughout the unit.

Facilitation
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Digital Lesson

Let's use a square along the x -axis to estimate square roots. 

Use this square to decide whether  is greater or less than ,(/ .

È Teacher Moves

ā Sample Responses

Responses vary.

• Ava. Their answer is more precise than Rebecca's.
• Rebecca. The ruler showed that the segment length was  units.

• Both. They are both correct, but  is the exact length, while 
 is an approximation.

-(,

+*

-(,

¼¼¼¼¼¼¼¼¼

Let's use a 
square along 
the x -axis to 

p

444444444 The Square Root of 5The Square Root of 5The Square Root of 5The Square Root of 5The Square Root of 5The Square Root of 5The Square Root of 5The Square Root of 5The Square Root of 5

/

Activity Launch
Display the diagram for all to see. Ask students what is the same 
and what is different about this diagram compared to diagrams 
they have seen in earlier activities. Tell students that for this 
activity, they will try to approximate Arrange students into 
pairs. Give students 2–3 minutes of quiet work time and a few 
minutes to share their responses with their partner. Follow with a 
whole-class discussion. 

Early Student Thinking
Some students may incorrectly think that  is the same as 

dividing  by . Be sure to ask students to find the area of the 
square when the side length is  units. Use the equation 

 to connect the fact that the area of a square whose 

side length is  units is  square units.

Facilitation
Consider using pacing to restrict students to this screen.

( /

/

/ ,

,(/

,(/, 7 0(,/

,(/ 0(,/

 is less than .

Responses vary.

When the side length is  units, the square’s area is  square 

units. For the area to be square units, the side length must be less 
than  units.

/ ,(/

,(/ 0(,/

/

,(/
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Digital Lesson

Press "Return" to calculate and add a row.

You have +*  tries.

È Teacher Moves

ā Sample Responses

Approximate 
the value of 

+-*

q

101010101010101010 Lesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson SynthesisLesson Synthesis

Key Discussion Screen �
The purpose of this discussion is to surface strategies for 
approximating the value of a square root.

Synthesis Launch
Give students 2–3 minutes to respond to this question and a few 
minutes to share their responses with their partner. Follow with a 
whole-class discussion. Use the teacher view of the dashboard to 
highlight unique answers to show the class.

Ask questions to help students connect concrete responses using 
the square and abstract responses using the table, as well as formal 
and informal responses. The goal of this discussion is to check that 
students know how to approximate square roots and relate 
squaring numbers to the area of a square.

Facilitation
Consider using pacing to restrict students to this screen.

Routine (optional): Consider using one or more rounds of the 
routine Stronger and Clearer Each Time to help students develop 
their ideas and language.

Responses vary. 

Values between  and  are considered correct in the teacher 
dashboard.

I knew  had to be between  and  because  

and , so I made a square and tried to make the area 
inside the square equal to  square units.

++(.

++ +,

+-* ++ +, ++, 7 +,+

+,, 7 +..

+-*
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Your job is to make sure the right amount of sand ends up in each cube.

Each cube has an edge length of 0  inches.

How much sand will it take to Ƴll each one?

È Teacher Moves

ā Sample Responses

Four new orders came in. Details are shown in the table.

Complete the table. Then press "Check My Work."

È Teacher Moves

Your job is to 
make sure the 
right amount 

Ê

222222222 Fill It UpFill It UpFill It UpFill It UpFill It UpFill It UpFill It UpFill It UpFill It Up

Activity Launch
Tell students that in this activity they will explore the relationship 
between edge length and volume in the context of filling cubes with 
sand in a warehouse.

Consider using picture snapshots to highlight and display unique 
strategies. For example, some students may compute the answer (

 cubic inches) and enter it directly, while others may enter an 

expression (  cubic inches).

Facilitation
Consider using pacing to restrict students to Screens 2–4.

,+0

0-

 cubic inches,+0

Four new 
orders came 
in. Details are 

Ê

333333333 Four BoxesFour BoxesFour BoxesFour BoxesFour BoxesFour BoxesFour BoxesFour BoxesFour Boxes

For more challenging calculations (e.g., ), encourage students 
to use the calculator functionality built into each table cell. 

Consider inviting students to type  into the first row to see this 
functionality in action.

This is a great place to check student progress. Offer individual 
support where needed, or lead a whole-class discussion if enough 
students are struggling.

,(+-

--
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È Teacher Moves

ā Sample Responses

ă Student Supports

On paper, explore the following questions:

1. If you double the edge length of a cube, what happens to the volume?

2. If you double the volume of a cube, what happens to the edge 

length?

È Teacher Moves

ā Sample Responses

222222222

999999999 Sort the cards into four groupSort the cards into four groupSort the cards into four groupSort the cards into four groupSort the cards into four groupSort the cards into four groupSort the cards into four groupSort the cards into four groupSort the cards into four group………………………

Consider anonymizing the class and displaying the teacher 
dashboard for this screen so that groups can see when they have 
correctly completed the sort.

Use the teacher dashboard to monitor student progress and to look 
for common sorting strategies.

Image solution

Students With Disabilities
Š !ÊÉ¾ÀËÏÐ¼Ç .ÍÊ¾ÀÎÎÄÉÂĽ #ÇÄÈÄÉ¼ÏÀ  ¼ÍÍÄÀÍÎ
Allow students to use calculators to ensure inclusive participation 
in the activity.

On paper, explore the following 
questions:

1. If you double the edge length 
of a cube, what happens to the 
volume?

101010101010101010 Are You Ready for More?Are You Ready for More?Are You Ready for More?Are You Ready for More?Are You Ready for More?Are You Ready for More?Are You Ready for More?Are You Ready for More?Are You Ready for More?

�  Before students can see this screen, they will have to press a 
button that says, “I’m ready!”

This screen is designed to help differentiate the lesson by giving an 
extra challenge to students who finish Screens 5–9 ahead of time 
before the class discussion on Screen 11. Because only a subset of 
your class will complete this screen, we recommend you don't 
discuss it with the entire class.

0ÀÎËÊÉÎÀÎ Ñ¼ÍÔĻ
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Print Lesson

  
Unit   8.8,   Practice   Day   1            Xiegliv   Kymhi   îî

Qsfqbsbujpo! !¡
Practice   Worksheet   
ǒ Tvmrx   sri   hsyfpi1wmhih   {svowliix   jsv   iegl   wxyhirx2  î

 î

Jotusvdujpot! !¡
Xli   tvegxmgi   {svowliix   mrgpyhiw   x{s   wixw   ,Wix   E   erh   Wix   F-2   Xli   tvsfpiqw   mr   iegl   wix   evi   hmʆivirx0  î
fyx   xli   erw{ivw   lezi   xli   weqi   ryqivmgep   zepyi   ,{mxl   xli   i|gitxmsr   sj   hmʆivirx   yrmxw   mr   Tvsfpiqw   80  î
;0   erh   56-2   Gsrwmhiv   xli   jspps{mrk   x{s   stxmsrw>  î

 î
Option   1:   Pairs   
Evverki   wxyhirxw   mrxs   temvw2   Kmzi   sri   wxyhirx   mr   xli   temv   Wix   E   erh   xli   sxliv   wxyhirx   Wix   F2   Iegl  î
wxyhirx   {svow   xs   wspzi   xli   tvsfpiqw   mr   xlimv   wix2   [lir   fsxl   wxyhirxw   evi   hsri0   irgsyveki   xliq   xs  î
gligo   xlimv   erw{ivw   {mxl   iegl   sxliv2   Mj   wxyhirxw   kix   hmʆivirx   erw{ivw0   xli}   wlsyph   {svo   xskixliv   xs  î
Ărh   xlimv   qmwxeoiw2  î

 î
Option   2:   Jigsaw  
Wtpmx   xli   gpeww   mr   lepj0   kmzmrk   Wix   E   xs   sri   lepj   sj   xli   gpeww   erh   Wix   F   xs   xli   sxliv   lepj2   Irgsyveki  î
wxyhirxw   xs   {svo   mr   temvw   xs   gsqtpixi   xlimv   wix2   Srgi   wxyhirxw   evi   vieh}0   mrzmxi   xliq   xs   wxerh   yt   erh  î
temv   {mxl   e   wxyhirx   jvsq   xli   sxliv   lepj   sj   xli   gpeww2   Xliwi   ri{   temvw   {mpp   gsqtevi   erw{ivw   {mxl   iegl  î
sxliv2   Mj   wxyhirxw   kix   hmʆivirx   erw{ivw0   xli}   wlsyph   {svo   xskixliv   xs   Ărh   xlimv   qmwxeoiw2  î

 î

8.8 Practice Day 1 (NYC)

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Overview

Lesson Checklist

Taco Truck
Lesson 10: Applications of the Pythagorean Theorem

Students use the Pythagorean theorem as a tool to solve problems involving diagonal distances.

Learning Goals

Materials

•   Blank paper

Use the Pythagorean theorem to solve problems within a context.

Complete the lesson using the student preview.

Identify how this lesson extends the learning from previous lessons, and how it prepares students

for future lessons.

Think about how you will introduce each new section within the lesson to engage students in the

task and maintain focus on the learning goals.

Determine the screens where you’ll use Pacing and Pause to bring the class together. What

questions will you ask on those screens?

Anticipate screens where students will struggle, then plan your response.

Consider how to use snapshots to select and present student thinking for class discussion.

Think about how you will use the results of previous Cool-Downs and student surveys to inform

your approach to this lesson.

This lesson is still being upgraded 
to the Amplify Desmos Math design 
style for the 2024–25 school year.
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Which number is greater?

È Teacher Moves

ā Sample Responses

Enter a fraction as close to  as you can (without using the square 

root symbol).

Then press "Check My Work."

È Teacher Moves

Which number is greater?



111111111 Warm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-UpWarm-Up

Purpose
The purpose of this lesson is for students to build on their work 
with square roots, fractions, and decimal representations to learn 
about a new mathematical idea: irrational numbers.

Warm-Up Launch
Give students one minute of quiet think-time and a few minutes to 
discuss with a partner. Invite several students to share their 
responses. Consider using the dashboard to show the distribution 
of responses, calling attention to any conflict or consensus you see.

Emphasize the range of student responses on this screen. It's okay
—even desirable—to lack consensus at this stage. The activity will 
build towards consensus later on.

Facilitation
Consider using pacing to restrict students to this screen.

Responses vary.

•  because the decimal representation goes on forever.

•  because it is closer to  than  (i.e.,  

is closer to  than ).

13

ˊ
13 = 416 = 39 13

16 9

Enter a 
fraction as 

close to 13



222222222 Hit the Target #1Hit the Target #1Hit the Target #1Hit the Target #1Hit the Target #1Hit the Target #1Hit the Target #1Hit the Target #1Hit the Target #1 13

Activity Launch
Tell students that their goal for this activity is to enter a fraction as 
close to the target number as possible.
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