.

Lesson

1 Name: Date: . Period: ..

Shape It Up

Let's use reasoning to solve shape puzzles.

Warm-Up
Here is a shape puzzle. The sum of each row
and column is shown. 2:65 ﬁ j:iz _3
Determine the value of the heart and the sun.
Unit5 Lessonl Warm-Up
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Activity
1 Name: Date: Period:

Shape Puzzle Strategies

g Here is a different shape puzzle.

Jayden thinks that each sun has a value of 10.

Show or explain why that is not possible.

Here is a shape puzzle.

Determine the solution for this puzzle. =20

=16

BB Hereisa shape puzzle.

Determine the solution for this puzzle.

Unit5 Lesson1 Activity 1
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1 Name: Date: Period: ...
Shape Puzzle Strategies (continued)

Bl Hereisa shape puzzle.

Determine the solution for this puzzle.

g Let's take a look at Jayden's first step for solving the puzzle on the previous problem.

How is this helpful in solving the puzzle?

Unit5 Lesson1 Activity 1
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- Activity -

2 Name: Date: Period: .
Make Your Own Puzzle

In the digital activity, create your shape puzzle. Use this page to support
your thinking.

a  Make It! Fill your puzzle with shapes! You can use as many as four different shapes.

b Solve It! Determine the value of each shape in your puzzle.

Explore More

ﬂ Here is a different shape puzzle.

Does this puzzle have a solution? Explain your
thinking.

=16

Unit5 Lesson1 Activity 2



. G

g Synthesis .................................................................................................................................................................

Describe some strategies for solving shape puzzles.

Use the puzzle if it helps with your thinking.

Things to Remember:

Unit5 Lesson1 Synthesis
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Unit 5
Lesson

2 Name: Date: . Period: ..

Eliminating
Shapes

Let's solve systems of equations by adding or
subtracting the equations to eliminate a variable.

Warm-Up
Determine an expression that makes each equation true for any value of x and y.
| 1 [cran =0
| 2 Jra. =0
B 30 4) ¢ )=0
B (30 +y) +( )=0

Unit5 Lesson 2 Warm-Up
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1 Name: Date: Period:

Adding and Subtracting Equations

=30

g Here is a shape puzzle. The sum of each row
is shown. *

Determine the solution for this puzzle.

=23

g This shape puzzle could be written as a
system of equations, where z is the value of
each star and y is the value of each heart.

2z +y =30

r+y=23

Explain how this system of equations is like
the puzzle.

Unit5 Lesson 2 Activity 1
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- Activity -

1 Name: Date: Period: ...
Adding and Subtracting Equations (continued)

Here is how Ebony and Nia each determined the value of a star.

w

Ebony Nia

2x + y =30
~(x + y=23)

”_ x+0 = 1
= 3

E: X =1

ey

*** Discuss: Where do you see subtraction in each strategy?

Unit 5 Lesson 2 Activity 1
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Activity
2 Name: Date: Period: ..
Elimination
Bl Hereisanew system of equations. x+2y =10

Determine the values of z and y that rty=7

make both equations true (the solution
to the system).

Draw a puzzle if it helps with your thinking.

Tr = LY =

El Ebony and Nia want to eliminate the y's in this system of equations.
2r+y=9
8r—y=3

+ Ebony says to add the equations.
« Nia says to subtract the equations.

Whose strategy will eliminate the y's? Circle one.

Ebony’s Nia's Both Neither

Unit 5 Lesson 2 Activity 2
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- Activity -

2 Name: Date: Period:
Elimination (continued)

ﬂ Determine the solution to the system of equations from the previous problem:

2r4+y=9
8r—y=3
L= v Y =
ﬂ The strategy of adding or subtracting Nia

equations to eliminate a variable is called

elimination. 233 + y

I
o
S

Nia says elimination works because it's like —(CL’ + y = 23)
adding or subtracting the same value from

each side of an equation. X + O = 7'-
Explain what Nia is saying in your own words. X = "-'—

E Determine the solution to this system of equations:

-7Tx — b5y =15
7 + 3y =12
xr = VY =
Unit 5 Lesson 2 Activity 2
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3 Name: Date: Period: ...
Elimination Repeated Challenges

Choose four of the systems of equations and solve them using elimination.

A, 5x+3y=21 B. 8z +5y=12
20 +3y =12 8z +3y=4

C. 2x+3y=14 D. 9z +3y=-3
2x+7y =6 4r — 3y =-23
E. 2:+3y=4 F. y=4z-1
20 + 7y =-12 y=6x —7
Unit 5 Lesson 2 Activity 3
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Synthesis .................................................................................................................................................................

How can you determine whether to add or subtract
equations in order to eliminate a variable?

Things to Remember:

Unit5 Lesson 2 Synthesis
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Unit 5
Lesson

3 Name: Date: Period: .
Process of @

Elimination ma
Let's create equivalent equations to

eliminate a variable.

Warm-Up

Here are some linear equations.
Equation A Equation B Equation C
x4+ 2y =11 4dr+y =2 5x + 10y =55
Equation D Equation E Equation F
y=2—4x 20 +3y =1 z+2y —11=0

1. Sortthe equivalent linear equations into two groups. Record your groupings.

2. Choose one equation. Write a new equivalent equation that would belong in that group.

is equivalent to because . ..

Unit5 Lesson 3 Warm-Up
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Activity
Name: Date: Period: ..
First Steps of Elimination
Caasi is solving this system of equations, but she got stuck. Caasi
Here's how Caasi started. r+2y=11
-4z +y=2)
3. " Discuss: “3x + y = q
« What was Caasi's first step?
« Why do you think she got stuck?
Diego is trying to solve this system of equations. Dieqgo
Here's how Diego started. 2u=11 X + 2y = 1l
iLl'ilj—|_+y—2 8x+2y=q
4. What was Diego's first step? Y= Y
X+ 2y =1l
-(8x + 2y = 4)
-7x + O =7
X = -l
5. Diego got stuck using his method after solving
for z = -1. What do you think he should do next?
6. Ariel thinks that Diego can solve this system:
r=-1
r+2y =11
°°* Discuss: Do you think this system will have the same solution as Diego'’s
original system?
7. Finish Diego’s work to solve the system.
L = o andy =
Unit5 Lesson 3 Activity 1
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2 Name: Date: Period:

More Than One Way?

8. Caasi and Kwabena started solving this system in different ways.
4r —y =5
x+2y =28
With a partner, solve the system both ways. Compare your solutions.

Caasi: Multiply the first equation by 2. Kwabena: Multiply the second equation by -4.

9. °°° Discuss:

« What is similar about Caasi's and Kwabena's methods for solving the linear system?
« Whatis different about their methods?

Unit5 Lesson 3 Activity 2
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Period:

Activity

3 Name: Date:

Prepare to Be Eliminated

You will use a set of cards for this activity.
10. Here are the instructions for each round.

Select a card from A-F.

» Discuss two possible first steps you could take to solve the system.
» Choose a different first step from your partner. Solve your system individually.
« Compare your solutions and support each other to make adjustments as needed.

\
Roundl,Card . .
Equation 1:
Equation 2:
Solution: z = andy =
N ! Y J
\
Round2,Card
Equation 1:
Equation 2:
Solution: =z = andy =
N ’ Y Y,

Unit5 Lesson 3 Activity 3
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Activity
3 Name: Date: Period: ...
Prepare to Be Eliminated (continued)
\
Round 3,Card ..
Equation 1:
Equation 2:
Solution: z = andy =
N Y Y,
\
Round 4,Card ...
Equation 1:
Equation 2:
Solution: z = andy =
g ! Y Y,
Explore More
| 11. The solution to this system of equations is Ax — By =24
:c=5andy=2. A$+By=16
What are possible values for A and B?
A= andB= ...
Unit5 Lesson 3
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Synthesis .................................................................................................................................................................
| 12. Describe how writing equivalent equations can help you solve systems of equations. :

Use this system if it helps you explain your thinking.

z+3y =6
2x +y =7

Things to Remember:

Unit5 Lesson 3 Synthesis
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Science Mom Lesson 47 -
Lesson 5.03
e o Activity 3
Prepare to Be Eliminated -

g.(.- Directions: Make one copy per pair of students. Then pre-cut the cards and give each pair of students one set.

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

_____________________________________________________________________________

Card A Card B
w4y =1 i r4y=12
20 +y=7 i 32 — 5y =4
Card C Card D
4y — 4y = 44 5 dy=4—2z
62 + 3y = 12 i T+ 5y =7
Card E Card F
%x+2y=4 i 4r +2y =8
T+y=-3 i 52 = 5y + 55
445
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Lesson

1 Name: Date: . Period: ..

Solution by
Substitution

Let's use substitution to solve systems
of equations.

Warm-Up

g Here are two scales showing the weights
of foxes and alligators.

What do you notice? What do you wonder?

g Let's watch an animation.

a '"" Discuss: What happened in the animation?

b Determine the weight of each animal.

FOX: .. POUNAS Alligator: ... pounds

Unit5 Lesson 4 Warm-Up
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- Activity -

1 Name: Date: Period: ...
Introducing Substitution

Riya determined the weight of a fox by writing a Riya
system of equations and doing these steps. (
Y= 22 +y =60
Then she needed to solve a new system 2x + (3x) = 60
of equations. 5x = 60
x =12

Show or explain what Riya’s first step might be as
she solves the new system.

CNejw y=2x+3 4dx+y=15

B3 Hereis the system from the previous problem:
y=2x+3

4r +y =15

Determine the solution.

Tr = LY =

E Riya's strategy is called solving by substitution. (
_W y = 60
Substitution is when a variable is replaced with an v= 2x + (3x) = 60

expression that is equal to it.

Show or explain .the fir;t step tq so!ving the new y =y —15
system of equations with substitution. x + (2x +3) =15

5x—2y:15 y=3x—12

Unit5 Lesson 4 Activity 1
546



1 Name: Date: Period:

Introducing Substitution (continued)

g Natalia made a mistake as she solved Natalia

the system of equations from the
previous problem. 5 — Zy

What did Natalia do well? What should 5x — 2(3x —12) = 15
5x — 6x — 24 =15

she fix?
-x = 39
x = -39

Determine the solution to the previous problem.

Sx —2y =15

y=3x—12

xr = Y =

Unit5 Lesson 4 Activity 1
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Activity

2 Name: Date: Period: ...
Practicing Substitution

Bl Here are three systems of equations.

Discuss:
«  What would be your first step in solving each of these
systems using substitution?

«  Would you prefer to solve each system using
substitution or elimination? Why?

El Determine the solution to each system of equations.

a y=7r+12 b 2r+2y=38
y=-3v+2 r =443y
T = VY = €T = LY =
c 2x+4y =9 d 3z-2y=14
y=z—1 r+3y=1
T = LY = T = LY =

Explore More

m Solve this system of four equations. All values in the solution are integers.

3x +2y — 2z + 5w =20
y =2z — 3w

z=w+1

Unit5 Lesson 4 Activity 2
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Substitution and elimination are two strategies for
solving systems of equations.

How are these strategies alike? How are they different?

Use the examples if they help with your thinking.

Things to Remember:

Unit5 Lesson 4 Synthesis
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Lesson

5 Name: Date: . Period: ..

Lizard Lines

Let's explore systems of equations using graphs.

Warm-Up

BB Lct's watch different pairs of lizards walk along a tree trunk together.

Height Above Flower (cm)

Time (sec)

*** Discuss: What do you notice about the lizards and the graphs?
What do you wonder?

Unit5 Lesson5 Warm-Up
552



1 Name: Date: Period: ...
Making Connections

g Here are equations for each lizard'’s height

When and where will the lizards have the
same position?

. . €

above the flower, y, as a function of time, z, S
in seconds: g
=)

y =-5z + 50 t

>

o

y =5z + 10 2

=

20

()

T

Time (sec), x:

Height (cm), y:

g Let's look at Jin's and Nasir's strategies for figuring out when the lizards will be in the
same position.

Discuss: Where do you see the solution in each strategy?

Unit5 Lesson5 Activity 1
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- Activity -

2 Name: Date: Period:

Will They Meet?

You will use a graphing calculator for

this activity. E
]

BB Here are equations for each lizard’s height _%
above the flower, y, as a function of time, z, 'S

. >

in seconds: o

<

=-2x + 11 =

Y T ..go

()

y=4xr + 2 I

When and where will the lizards have the
same position?

Use a graphing calculator if it helps with
your thinking.

Time (sec), x:

Height (cm), y:

BB The blueline represents the graph of a —_ A
- . € 100
blue lizard. S }
Create aline for a green lizard so that the lizards % —1‘30
meet at exactly 5 seconds. [ —éc
o
>
Try to make a line that none of your classmates 8 —4‘10
will make. =
o y/'=10z + 30
2
|
— 4 1 >
Y= o 2 > 1 6 8 10
20 Time (se¢
v
B Hereare equations for two lizards' heights y =8z + 60
above the flower, y, as a function of time, z,
in seconds. y =8z +35
Will these lizards meet? Explain your thinking.
Unit5 Lesson5 Activity 2
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Activity
3 Name: Date: Period: ..
Graphing Systems
Here are some systems of equations.
y = 10z + 50 y =6x + 40 y=-152 + 70 y =2x + 60
y =152+ 10 y =-10z + 40 y =-152 + 70 y =2x + 30
-~ A h A
| ya | X |
-?° -?° AT -?0 ——
] § P ] B
T/ N HD %6 TN i
x ~ x x ——
- -4 -40 "‘10 ’/’
/[ 4 AN
-20 -20 -20 -20
:/ 2 4 6 8 2 | A\ 6 > < 2 | 4 \6 > ¢ 2 4 6 >
’ v ! ! v ! ! y N v

Select each type of system that is possible to make.

O A. Nosolution

O C. Exactly two solutions

O B. Exactly one solution

O D.

Infinitely many solutions

g For each system of equations, circle the number of solutions that it has. If there is one
solution, what is the solution?

1
=—x—1
Y 255

1
Y 295
y=x+2
y=-3x—2
y=2r+6
y =2(x +3)
y — 5 =-7
y =5z
y =20z
20y =x

Unit5 Lesson5

No solution

No solution

No solution

No solution

No solution

One solution Infinitely many
solutions
G R )
One solution Infinitely many
solutions
T )
One solution Infinitely many
solutions
G )
One solution Infinitely many
solutions
G R )
One solution Infinitely many
solutions
T )
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Activity

3 Name: Date: Period: e
Graphing Systems (continued)

g Group each system of equations based on the number of solutions it has.

A B C D
2x +4y =16 —g$+10 —2:E+l _lIL‘-i-S
1
3 4
F
, A

Infinitely Many

No Solution One Solution

Solutions

E Jaleel and Irene are trying to decide when a system No
of equations may have no solution. Sl

A system of equations may have no solution when . ..

Jaleel: . . . the slopes are the same.

Irene: . . . the y-intercepts are the same.

Whose claim is correct? Circle one and explain
your thinking.

Jaleel's [rene’s Both Neither

Unit5 Lesson5 Activity 3
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Select one and explain. :
One No

How can you tell if a system of equations has: Solution Solution

O A. Nosolution?

O B. One solution?

O C. Infinitely many solutions?

lnfinitely Many
Solutions

Things to Remember:

Unit5 Lesson5 Synthesis
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nit

Lesson
Date: . Period: o

8 Name:

Electric Line
Zapper

Let's solve systems of equations strategically.

Warm-Up

g Use the digital activity to zap a point on each of
these lines to light it up.

y=x+3
x =2

Ordered Pair

Unit5 Lesson 8 Warm-Up
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Name: Date: Period:

Zapping Two Lines

Activity

You'll use the digital activity for Problems 2—-4.
g These two lines are hidden in the graph:
3r +4y =3
-3z 4+ 3y =18

Zap a point on each line to light it up.

g These two lines are hidden in the graph:

y=2x —4
y =0.52 +5

Adah zapped the point (-4, 5) but did not light up either line.

Help her light up both lines with one zap.

Q Let's look at two ways to start solving the system of equations from the
previous problem.

°** Discuss: Which strategy would you use? Why?

Unit5 Lesson 8 Activity 1
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Name: Date: Period:

Activity - -
2

Zapping Many Lines

E These three lines are hidden in a graph:

y=3x +6
2x + 2y =20
z—y =10

Use the digital activity to zap two points to light up all three lines.

E Adah wants to light up two lines with one zap by using elimination to solve a
system of equations.

Which two lines from the previous problem might she choose to zap? Circle two.

LineA:y =3z +6
Line B: 2z + 2y =20

LineC:z —y =10

Explain your thinking.

Unit5 Lesson 8 Activity 2
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Date: Period:

Activity

3 Name:
Repeated Challenges

You'll use the digital activity to play a few rounds of Line Zapper. Use this page to show
your thinking.

a y=2x+10 b 2rx—y=12
y=7+3z r +4y =15
c y=4x+5
4r + 2y =16
r—y=7

Bl Adah tried to light up these lines with one zap: Adah
y =31 +4 y=3x+4 y=3x-2
y =31 —2 3x+4=3x-2
3x +6=3x
What does her work say about this system of equations? 6=0

Unit5 Lesson 8 Activity 3
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What are some ways you can decide what 30+ 4y — 3
strategy to use when solving a system of -3z 4 gy; 18
equations?

Use the examples if they help with your

i y=3x+6
thinking. 2z +2y =20

Things to Remember:

Unit5 Lesson 8 Synthesis
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Lesson

9 Name: Date: . Period: ..

Quilts

Let's explore what solutions to systems of
inequalities mean.

Warm-Up

[ 1 | People across many different cultures make quilts. They can be used for warmth,
storytelling, political involvement, income, and more.

a Let'slook at a variety of different quilts.

b What are some decisions people might make when designing a quilt?

g There is a longstanding patchwork quilt tradition in Gee's Bend, Alabama. Spend a few
minutes researching and learning about Gee's Bend and quilters like Annie Mae Young.

Discuss:

« What constraints might quilters like Annie Mae Young have experienced when
creating quilts?

How has quilting been a source of income and political involvement in this community?

Unit5 Lesson 9 Warm-Up
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Activity

1 Name: Date: Period:
Sai and Jordan’s Quilt

a Let's make a quilt square together.

b °°° Discuss: Why did you choose to
design your quilt the way you did?

- Solid Fabric g Patterned Fabric

g Sai and Jordan are making a quilt using solid
and patterned fabric.

Solid Fabric Patterned Fabric

(sq. ft), = (sq.ft), y
They need at least 35 sq. ft of fabric to cover
their bed.

Fabric Constraint

r+y =35

What are some combinations of fabric
Sai and Jordan could use?

E Sai and Jordan want to spend no more than

$30 on fabric Solid Fabric Patterned Fabric

(sq. ft), = (sq.ft), y

« Solid fabric costs $0.50 per sq. ft.
« Patterned fabric costs $1 per sqg. ft.

Cost Constraint

0.50z + 5 < 30
What are some combinations of fabric they .....................................................................................
could use?
Unit5 Lesson 9 Activity 1
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1 Name: Date: Period:

Sai and Jordan’s Quilt (continued)

KA saiand Jordan want their quilt to have at least . ! .
35 sq. ft of fabric and cost no more than $30. SQI and JOYde S QUIH-
They wrote a system of inequalities to represent Solid Fabric Patterned Fabric
these two constraints. (sq.ft), x (sq.f1). y

0.50z + 3 < 30
$0.50 / sq.ft $1/ so.ft

They designed a quilt using 10 sq. ft of solid fabric
and 28 sq. ft of patterned fabric.

Does their design meet both constraints?

This graph represents their system of > 104 Ly
inequalities. £ [ [+y=35
The fabric used in their design is represented L%: 30 (10, 28)
by the point (10, 28). §
(1}
How can the graph help Sai and Jordan decide "-é 20
whether their design meets both constraints? £ T
£ 10
©
o
0.50z + y < 30 |
0 10 20 30 40

Solid Fabric (sq. ft),

g Let's test several fabric combinations.

°** Discuss: How can you see which constraints a point meets by looking
at the graph?

Unit5 Lesson 9 Activity 1
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- Activity -

2 Name: Date: Period:
Evan’s Quilt

g Evan is making a quilt using different

, ( Sai and Jordan's Quilt

fabrics. Solid Fabric Patterned Fabric

. . (sq.f1), x (sqf1), y
« Solid fabric costs $0.40 per sq. ft.
« Patterned fabric costs $2 per sq. ft.

) ) $0.50 / sq.f+ $1/ sq.ft

Evan wants his quilt to have at least 35 sq. X+y>35
ft of fabric and cost no more than $30. 050 x +y <30 J

ﬁ ’ i
, . " Evan’s Quilt W
Write a system of inequalities to represent soid Fabric _ Pattemed Fabric

Evan’'s quilt. (s, x (sq.f1), y

Fabric inequality:

$0.40/5q-ﬁ' $2/5q.ﬁ'

g

Cost inequality:

ﬂ This graph represents Evan’'s system of = 40A
inequalities. 2
& 35
Determine a combination of solid and &30 |
patterned fabric that meets both constraints. L 5
Q2
£ 20
T
Solid Fabric (sq. ft), : e 15
£ 10
Patterned Fabric (sq. ft), y: T 5

0 10 20 30 40 50 60 70
Solid Fabric (sq. ft), =

Ed Titus says (10, 10) is a solution to Evan's system of inequalities. Alma says it is not
a solution.

Whose thinking is correct? Explain your thinking.

Unit5 Lesson 9 Activity 2
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How can you determine if a point is a solution
to a system of inequalities?

Draw on the graph if it helps to show your
thinking.

Patterned Fabric (sq. ft), y

w
=}

[\
(=}

p—t
(=]

0.50x + y < 30

10 20 30 40
Solid Fabric (sq. ft), =

Things to Remember:

Unit5 Lesson 9
589
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Lesson

10

Date: .. PEMIOA

Seeking Solutions

Let's explore strategies for determining the
solution region for a system of inequalities.

Warm-Up
Match each inequality to its graph. There will be two graphs without a match.

r+y=-3 y>2x+3

Unit 5 Lesson 10 Warm-Up
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Activity

1 Name: Date: Period: ...
The Overlap
[ 2 ] Graph the solution to each inequality.
y>x SBr+y<2
A YA
5 5
b 5 0 5 > < 5 0 5 5
-5 _5
v v

Let's look at a graph that shows the system of inequalities from the previous question.

a  Watch as the point is moved to different regions of the graph.

b °°° Discuss:

« How many regions do you see?

« Whenis each inequality highlighted? When are both highlighted?
+ What happens when the point is on the dashed line? On the solid line?

Unit 5 Lesson 10
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Activity -

1 Name: Date: Period:
The Overlap (continued)

A
g The solutions to a system of inequalities are
all the points that make both inequalities true.
On agraph, the solutions are located in the 5
same region.
Draw a point in the solution region of this D>
system of inequalities:
%a: +y<l1
-x+2y=4
Unit 5 Lesson 10 Activity 1

594



2 Name: Date: Period:

Where Is the Solution Region?

Bl This graph shows the boundary lines and their N (2
equations for this system of inequalities: N
\
\
z+y>1 —
~ 5 -zc+4y—8) -
S ——
-x+4y<8 Y 1
g ~ 9
\
How can you determine where the solution <= 5 ol . 5 >
region is? s
-5 °
ety =1J
N\
v

Q Plot a point on the solution region for the system of inequalities in the previous
problem.

Terrance is trying to graph the solutions to this system of inequalities. First, he tests
the point (0, 0).

2 +3y>b 2 S
y23x-4 hOW
. - S I/
Dashed Line Solid Line CREE PEr—
2(0) +3(0) > 6 02300 -4 (22 +3y=6)]>~_| /
0+0>6 020-4 4 ©.0 P4, R
0>6 02-4 AR / R v
False! True! 5 <.
/
v

*** Discuss: What can Terrence do next to determine the solution region?

Unit5 Lesson 10 Activity 2
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Activity
Date: Period:

3 Name:

Solution Region Practice

Bl pota point in the solution region for each system of inequalities.

a y>2r-—1 b ys-%x+7
y<im+3 y—x <2
& L 1IN o td
’ T ING
K i 3 N ’
A —y=-Zac+7 L2
. 1 -5 !  — ] 1 BN
E[y:zm+3 _"l‘. - 2
L 2 [/ 4 \\
e== 4 e )
- T4
<« - < < >
5 0, 5 T 5470 5 N
7 o
y) 4
(y=2 N - :
7y= €T — ]I '( — = \
/ LY ac_2)
y d
’
! v \ 4
c y<-r-—2 d y>2+5
y<ix+2 y>x—1
YA YA
/ .
. Nl V4
’
N y=lw+2b* ’
[ 4 / 5’}/
N it .ot ; ‘
seet T y=z+5),
et ( | A (y=z-1
—— > < -— —- : >
< -5 5 z 5 0 5 T
S ;
y=-xv—2} 5
-5 N 773
N ’
N ’
v * \ 4

Unit 5 Lesson 10 Activity 3
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3 Name: Date: Period: ...
Solution Region Practice (continued)

ER This system of inequalities has no solutions. A
How would you convince a classmate that I
there are no solutions to this system? Tl
7 J -
:\ys-%w+3 z +4y >20)_
B
4 5 0 5 '>
v

Unit 5 Lesson 10 Activity 3
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E Synthesis

What are some things you should keep in

|| | JA Y
mind when determining the solution region *yﬁ*>11cfmii / ,
of a system of inequalities? 18ty <2 / _
= /
Use the graph if it helps with your thinking. T

-5 ﬁ' 5 5
P
8/ Ay
v 7
‘ v

Things to Remember:

Unit5 Lesson 10

Synthesis
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Unit 6
Lesson

1 Name: Date: . Period: ..

Carlos’s Fish

Let's make connections between exponential
equations and the situations they represent.

Warm-Up

Carlos's apartment doesn't allow pets,
so he decided to buy toy fish. ® *

) GROWING SEA CREATURES
What do you notice? What do you wonder?

Unit 6 Lessonl Warm-Up
619



Activity

1 Name: Date: Period:

Doubles Every Hour

g Let's watch Carlos’s toy fish grow when you drop it in water.

*** Discuss: What patterns do you see?

This fish grows by a constant ratio.

Time (hr)

What will the mass of the toy fish be

after 5 hours? 0
1 50
2 100

K8 whatwas the mass of the fish beforeit A 00
i ? E i

was in the water” g 4 g 400

5
Unit 6 Lessonl Activity 1
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1 Name: Date: Period:

Doubles Every Hour (continued)

E Carlos wrote this equation to model the
fish's mass: m = 25 « 2.

Time (hr)

He used m for mass and ¢ for time.

Explain what the 25 and 2 mean in 1 50
this situation. e
2 100
. The 25 means.
3 200
: 4 ; 400 .
* The2means. .. e e
| 5 | 800 |

g If the fish continues growing this way, what will its mass be after 7 hours?

Let's look at how Angel and Sora figured out the mass of the fish after 7 hours.

°** Discuss: What strategies do you see each student using?

Unit 6 Lessonl Activity 1
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Activity

2 Name: Date: Period:

Fish Growing and Shrinking

E Here is a new toy fish.

Carlos wrote this equation to model the
fish's mass:

m =30 1.5

Explain what the 30 and 1.5 mean in
this situation.

« The 30 means. ..

e The l.5 means...

g What is the mass of the fish when ¢ = 07?

ﬂ Carlos wrote this equation to model
the starfish’'s mass:

1t
=2 —
m 70(3)

He used m for mass and ¢ for time.

What will its mass be 3 hours after taking
it out of water?

-

Unit 6 Lessonl Activity 2
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Activity

Name:

Date: Period: ...

Fish Growing and Shrinking (continued)

Card A

This fish's mass is multiplied
by%each hour.

CardC

After 2 hours, this fish has a mass
of 24 grams.

Card E

This fish has a mass of % gram before
itis put in water.

Card G

The fish's mass increases by 3 gram
every hour.

E Match the cards with an equation. Two cards will have no match.

Card B

After 2 hours, this fish has a mass of
1.5 grams.

Card D

After 2 hours, this fish has a mass of
18 grams.

Card F

This fish has a mass of 6 grams before
it is put in water.

Unit 6 Lessonl
623
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E Synthesis .................................................................................................................................................................
 Herearetwo strategies that can be used to Angel Sora :
solve problems with exponential models. m =25 .2+

Time (hr) Mass (g) m = 25+ 27
Describe the benefits of each strategy. ) 5 m =25+ 128
. m=3200
2 100
3 200
4 400 \
5 800 5
6 1,600 D
1 3,200
Things to Remember:
Unit 6 Lessonl Synthesis
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Lesson

2 Name: Date: . Period: ..

Growing Globs

Let's identify and compare two different
patterns of growth.

Warm-Up

g Let's look at some teal globs. Day 0

a  Watch how the number of globs grows. 5 globs

b Write a story about these globs.

Unit 6 Lesson 2 Warm-Up
627



- Activity -

1 Name: Date: Period:

Purple vs. Teal

g How many teal globs will there be on day 47

Day 0 Day 1
5 globs 25 globs
. .... ° .. .. :.:
0 5
; 1 ; 25 ;
e, e, Day 2 Day 3
E : E 45 globs 65 globs
2 45 g ° ) g Y L) o0
3 65 XHLI XL
4 o* %

Here is a new group of globs.

a Let's watch how the number of globs grows.

0 2
B How many purple globs will there be on e e
day 47 — R R ® ]
2 18
3 54
4
Bl The graph shows the number of each type of . YA
glob for the first 3 days. S 125
]
o
Will there be more teal globs or purple 100
globs on day 107 Circle one.
75
Teal Globs Purple Globs I
There will be Not enough 50 ®
the same information
25 ®
Explain your thinking. T
e k4 >
0 1 2 3z
Day
® Teal globs
® Purple globs
Unit 6 Lesson 2 Activity 1
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Activity -

Date: Period: ...

1 Name:

Purple vs. Teal (continued)

E Let's watch how the number of teal and purple globs grows.

Ya
125

Count

100

75

50 7
25

0 1 2 3
Day

A4

® Teal globs
® Purple globs

g Here are tables for the teal and purple
growing globs.

» Teal globs grow are modeled by a
linear function and have a constant
rate of change.

» Purple globs are modeled by an
exponential function and have a

constant growth factor.

Discuss:

« How are rate of change and growth
factor alike?

« How are they different?

Unit 6 Lesson 2
629

Day 3

2

N Y
N~ 1 M~

A
N\ !‘ >
Count: 65 Count: 54

Constant
rate of
. change

_“_““EXPOnential
_ Day F - growth

Constant

-

Activity 1



- Activity -

2 Name: Date: Period:

Comparing Growth

Let's make two new species of globs and compare their growth.

g Let's compare globs with different starting amounts and a constant rate of change
or a constant growth factor.

Fabiana says: Globs that grow by a constant growth factor will always eventually
outnumber globs that grow by a constant rate of change.

Lukas says: If the constant rate of change is large enough, then this won't be true.
Whose idea do you agree with? Circle one.
Fabiana'’s Lukas's Both Neither

Explain your thinking.

g Group these cards by their function type.

Card A Card B
0 2 0 0
................... 14 11
2 6 2 4
3 8 3 9 .
.................. 410 416
CardC Card D
0 1 0 0
................... 1 2 14
2 4 2 8
3 8 3 12 .
416 416 .................

Linear Exponential Neither

Unit 6 Lesson 2 Activity 2
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E Synthesis .................................................................................................................................................................

Quantities that grow by a constant rate of
change can be modeled by linear functions.

Quantities that grow by a constant
growth factor can be modeled by
exponential functions.

Describe strategies for determining
whether a function is linear or exponential.

Things to Remember:

Unit 6 Lesson 2 Synthesis
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Unit 6
Lesson

3 Name: Date: . Period: ..

Going Viral

Let's describe connections between graphs and

equations, and use graphs to write exponential
functions.

Warm-Up

Here is a graph of an exponential

Yy
relationship. t(o,lz)
a Label the axes with any units 10
you'd like. \
b Write a story about the quantities (1,6)
based on the graph.
1\
\\‘
N
>
0 5 10 T

Unit 6 Lesson 3 Warm-Up
634



1 Name: Date: Period:

Three Memes

BA | ct's watch this meme go viral. Hours since noon: 0:00

Time (hr)

What type of relationship is this?

A. Linear B. Exponential C. Something else
There is an exponential relationship " YA
between the number of likes and the £ 2500
hours since noon. -
2000 ®
Hours Since .
Noon, = Likes, f(z) 1500
1000 ®
500 o
[ Y. 4 T >
0 1 2 3 4 5 7

Hours Since Noon

Write an exponential function for this relationship.

f(z) =

Unit 6 Lesson 3 Activity 1
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Activity
Date: Period:

1 Name:

Three Memes (continued)

Q Let's look at the likes for these memes at different times.

Hours Since Noon: 2:30 Hours Since Noon: 5:00

Hours Since Noon: 0:00

Match each meme to the graph that represents it.

@ e ]

Likes

Hours Since Noon

E Match each function to its graph.
* f(x) =10 + 414z
« g(xr) =65 2"
« h(z) =10« 5%

Likes

Explain your thinking.

Hours Since Noon

Unit 6 Lesson 3 Activity 1
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2 Name: Date: Period: .

Take It Further

BB | ct's look at the number of app users at different times.
Years Since 2010: 0 Years Since 2010: 2 Years Since 2010: 4
7.5\ . .5\ . 7.5\ .
@l 8 million @ I 72 million @ _ 648 million
% _ 960 million % - 240 million % l 60 million
m B 960 million m B 504 miliion m B 518 miliion

Match each app to the graph that o &
represents it. g
o
A. @ B. C. ©
g *8 “Oo :
2
E

>
Time (Years Since 2010)

Match each function to its graph. A
« m(z) =960 — 78z
+ () =960« (1)
© plx)=8.3"

Millions of Users

Explain your thinking.

>

Time (Years Since 2010)

Unit 6 Lesson 3 Activity 2
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Activity
2 Name: Date: Period:

Take It Further (continued)

g Here is the graph of f(x) =80 (i)x YA
What might g(x) = 80 « (1) look like? 90
80

Show or explain your thinking.

70 \
60
50 \

40 \
30 \

20 \
10|—f(=

_é/
A 4

0 1 2 3 4
g Here are three different exponential YA
relationships. 90 /
/
Each relationship includes the point (0, 20) 80| —o0 f(T)/
and one other point shown on the graph. 70 /,
One function has been written for you. 60 /
Write the other two functions. 50 7/
40 /
30/
20
10 —«’T‘
>
0 1 2 3 4 =

Includes the Point

Explore More

ﬂ Use the Explore More Sheet to answer a question about a pattern.

Unit 6 Lesson 3 Activity 2
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Here is a graph of f(z) = 10000 » (%)x Y
100001\

Explain where you can see 10,000 and 9000

3
= on the graph. \
2 grap 8000 \(]’7500)

7000 \\
6000 \
5000

N

4000 N\
N

3000
\\
2000 S

1000

NS

—

>
0 1 2 3 456 7 8 9 <~

Things to Remember:

Unit 6 Lesson 3 Synthesis
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Science Mom Lesson 55

Lesson 6.03

Name: Date: . Period: .. . Activity 2

Explore More

Here are Figures 1-4 of a pattern.

Figure 1 Figure 2 Figure 3 Figure 4

£,
e U
AAAA  AbAD

0 Complete the table.

Number of Black Triangles Fraction of Shaded Area

Q How could you figure out the number of black triangles and the fraction of shaded area for Figure 107

461 © Amplify Education, Inc. and its licensors. Amplify Desmos Math

is based on curricula from Illustrative Mathematics (IM).



Unit 6
Lesson

5 Name: Date: . Period: ..

Carlos and Corals

Let's evaluate exponential functions with
positive, negative, and zero inputs.

Warm-Up
Select all the expressions that are equivalent to 2¢9).

OA Ze-ec

OD. -2¢-2¢-2

Unit 6 Lesson5 Warm-Up
648



1 Name: Date: Period:
Carlos’s Fish

g Carlos's apartment still does not allow
pets, so he decided to buy a new toy fish. @ *

GROWING SEA CREATURES

The mass of the fish doubles every hour.

What type of function do you think will
model the mass of this fish over time?

Linear Exponential Neither

Explain your thinking.

Carlos's new toy fish has a constant growth
factor when placed in water.

What is the mass of the toy fish after 4 hours?

2 40
3 80
4
EB Carlos writes m(t) to model the fish's mass over time.
m(t) = 10 « 2°
What is the value of m(0)? Explain your thinking.
Unit 6 Lesson5 Activity 1
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- Activity -

1 Name: Date: Period:
Carlos’s Fish (continued)

E Explain where you see the growth factor in YA
the graph, the table, or the function.

160 |- »
- m(t)=10.2t
120
80
: 1 5 20 5
................................. ................................. 40
5 2 5 40 : —ad
..................................................................... ' >
0 1 2 3 4 5 T
T — Time (hr)
4 160
B a whatis the value of m(5)7?
b Whatis the value of m(-1)?
¢ °° Discuss:
*  What does each value say about the fish's mass?
+  How would you describe the domain of m(t)?
Unit 6 Lesson5 Activity 1
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Activity -

2 Name: Date: Period: .

Coral Reefs

Screens 7-9: A marine biologist is studying a coral reef. In 2010, she estimated that its
volume was 320 cubic meters.

She wrote the function v(t) to represent the volume of the coral reef ¢ years after 2010:

o(t) = 320(§)t

Based on u(t), what was the reef's volume in 20117

A. Lessthan 320 cubic B. Equalto 320 cubic C. Greater than 320 cubic
meters meters meters

Explain your thinking.

Bl a Determine the value of v(2).

b °°° Discuss: What domain could make sense for v(t)?

El Determine the missing values.

Years Since : : : : : :
2010

Volume
(cu. m)

Unit 6 Lesson5 Activity 2
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Activity

2 Name: Date: Period:
Coral Reefs (continued)

ﬂ Here is how Angel and Sora determined the volume of the coral reef in 2007

(3 years before 2010).
Angel Sora
4y\-3
09510 (3
3
3 y 625 v (-3) = 320 (%)
2 > X500 v (-3) = 320,128
1 400\ 5 v (-3) = 625
0 s20 7
°** Discuss: What is each student’s strategy?
Here is a new function: f(z) = 18 « 3",
a °°° Discuss: Will f(-2) be less than or greater than 18?
b Determine the value of f(-2).
Unit 6 Lesson5 Activity 2
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| Describe a strategy for evaluating exponential functions :
for negative inputs. a(-4) =510

Use the examples if they help with your thinking.

l) ('3)

b(-3) = 10.(2

Things to Remember:

Unit 6 Lesson5 Synthesis
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Lesson

7 Name: Date: . Period: ..

Growing Mold

Let's explore how to model situations that
change by a percent increase with exponential
functions.

Warm-Up
Determine the value of each statement.

10% of 30

EB 100% of 30

110% of 30

E3 110% of 50

Unit 6 Lesson7 Warm-Up
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Activity
1 Name: Date: Period:

Growing Mold

(5 N piece of bread is left out on a counter.

Let's watch an gnimation to see what OO0O00O00
happens over time. OO0

I I [
What do you notice? What do you wonder? 0 I |

g This mold grows by 75% each day. How
much mold will there be on day 47 DEVE AEE @1 LA (S, @)

How much mold will there be on
days 5and 67

Unit 6 Lesson7 Activity 1
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1 Name: Date: Period:
Growing Mold (continued)

BB Arnav made a table to help him write a m(x) = 2.985(1.75)"
function to represent the area of mold, m(z), ;
after x days. Days | Areaof Mold (sq.cm)

Where do you see the 75% increase
represented in the function’'s equation?

In the table?
Equation:
3 16
4 28
Table:
EB Here is the graph of m(z) = 2.985(1.75)". 3%‘

a Determine how much mold there will be
after 10 days.

Area of Mold (sq.cm)
[\*]
(=}

[u—
=]

b '°* Discuss: Do you think the mold could
grow according to m(x) forever?

»
0 1 2 3 4 T
Time (days)

Unit 6 Lesson7 Activity 1
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Activity
2 Name: Date: Period:

Growing with Percents

E Tyler made potato salad and forgot to put
it in the refrigerator.

The amount of bacteria in the potato salad
increases by 4% every minute.

Which function, p(t), represents the
amount of bacteria in the potato salad
after t minutes?

A. p(t)=5404'
B. p(t)=5-.1.04"

C. p(t)=5+14"

Explain your thinking.

ﬂ Let's look at which function Tyler selected.

What does the 1 represent in this situation?

Unit 6 Lesson7 Activity 2
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2 Name: Date: Period: ...
Growing with Percents (continued)

E Match each function with the situation that represents the same relationship.
One function will have no match.

Functions Situations

a. a(r)=20¢0.85" A population of bacteria starts with
20 cells and grows by 85%.

b. b(z) =20+1.85" A population of frogs starts with 85
frogs and grows by 20%.

C. =8501.27 i
¢(@) Days | Amount of Money ($)
d. d(z)=8501.02" .0 85
1 86.7
2 88.4

Explore More

m Heat and humidity can cause some types of bacteria to grow quickly. Imagine that in a
humid room the amount of bacteria in a potato salad triples every hour.

By what percent is the bacteria growing per hour? Explain your thinking.

Unit 6 Lesson7 Activity 2
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How do you write an exponential
function that represents growing

by a percentage? An orang
The mO‘d

q. mm of mold-
0/0 each day'

ehas3s
grows by 90

Use the example if it helps with
your thinking.

Things to Remember:

Unit 6 Lesson7 Synthesis
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Lesson

10 Name: Date: . Period: ..

Marbleslides:
Exponentials

Let's practice translating exponential
functions by playing a game.

Warm-Up
You'll use the digital activity for the Warm-Up.
Your goal is to capture all the stars. YA
30 e
Change the function to capture all the stars. L”
T
1 | |
Original function: 20 i -
T L
flx) =5+1.5" |
15 ]
. 1/
. [ 1
Your function: 10}/
- /r
S
<-1() -5 ()v 5 105
(2] Change the function to capture all the stars. s(y}A
[
Original function: gz
f@)=5-2" -
?c
Your function: |
154
1
. 15
J
‘4\‘,
4-10 S5TTT0d 5 10T
Unit 6 Lesson 10 Warm-Up
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1 Name: Date: Period:

Translations

You'll use the digital activity for Problems 3-6.

To capture all of the stars, you may want to YA
translate your function up or down. ¥
Use the activity to translate f(x) vertically. (1)
y f(@) y \B\\Q(x):s.kg)ﬂ
What do you notice? What do you wonder? \ \ ™~
l:\ f('ln) T3 T%
< — :
-4 0N 48 12167
| N
-4 ©
g‘(”c) = 3’-6— —3
\‘ 7
v \
[ 4 ] Change the function to capture all the stars. ng ol
|
Original function: ,l'
15 |
fl@)=3.2" |
. 10
Your function: l"‘*'?
g5
l' _)\A(
< >
-10 -5 07 57
| %
& - |
L =
| T
v

Unit 6 Lesson 10 Activity 1
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Activity

1 Name: Date: Period:

Translations (continued)

E To capture all of the stars, you may YA f(x)=3.2%
want to translate your function left ll16 |
or right. *******fff **ff”** T
g(z) =32(x+2) g(x)=3.2(=-2)
Use the activity to translate f(x) 12
horizontally. 'l L 'l 'l
I hal I/ |

Which function will translate f(z) 12
units to the right? / 4}{ /

A. g@)=3+2"—12 ol 4 >
—1-8 -4 0 4 8 T
B. g(z)=3.20-12
-4
C. g(x)=3e2@+12 v
D. g(@)=3e2"+12
Explain your thinking.
[ 6 Change the function to capture all the stars. YA
Original function: 12 ”
f) =2 [
8
Your function: ]
1 '3
4
< el o L
-8 4 0 4 8
v
Unit 6 Lesson 10 Activity 1
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Activity
2 Name: Date: Period: ..
Challenges
Kiri wrote the function y
g(z) =6+ 30+ — 2 to capture all the stars. 8
Will Kiri's function capture all of the stars? 6
Circle one. 7’
Yes No I'm not sure _f(x) =6-3"/,
Explain your thinking. < d 4 >
-6 -4 | -2 |0 %77 4 | 6 T
‘_2 x
\
‘-4
v
You'll use the digital activity for Problems 8-12.
B Hereis Kiri's function from the previous screen. Change the function to capture
all the stars.
g(xr) =630+ —2
El Create as many exponential functions as you Ll Z{A
need to capture all the stars. N *
™ 12
We have included functions that may help ™ N
you start. ==
Original functions: 4 =
flx) =2+(0.9)* + 6 {r <9} — >
—2.(11)@> -8 -4 0 48 T
-4 »
Your functions: s
-8
v
Unit 6 Lesson 10 Activity 2
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Activity

2 Name: Date: Period:
Challenges (continued)

E Create as many exponential functions as YA
you need to capture all the stars.
@ 12
Your functions:
—
8
4
2y ¥
< >
-8 4 0 4 8 T
v
E Create as many exponential functions as . LN
you need to capture all the stars.
12
Your functions:
8
=3
4 Her—
] s
< 1
-8 4 0 4 8
v
Explore More
IB Challenge yourself to capture as many stars 'Tyt :
: as you can! -12
Your functions:
12 =
Unit 6 Lesson 10 Activity 2
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Describe how to use vertical and horizontal
translations to write a function that would
capture all the stars.

Things to Remember:

Unit 6 Lesson 10 Synthesis
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Unit 6
Lesson

13 Name: Date: . Period: ..

Bank Accounts

Let's learn how to model situations involving
simple and compound interest.

Warm-Up

B3 Mauricio has $500 to invest. He is researching different kinds of investment accounts.
Here are the values of Accounts A and B over time.

Account A Account B
£0 $500 £ 0 $500
ot =
1 $550 1 $525
2 $600 2 $551.25
3 $650 3 $578.81
4 $700 4 $607.75

Show or describe how the value of each account grows over time.

Unit 6 Lesson13 Warm-Up
712



Activity -

1 Name:

Earning Interest

Date:

g Here is Mauricio’s work to show how each account is growing.

*** Discuss: Describe his work to a partner. Which account would you recommend

he invest in?
Account A Account B

£o $500 ~ + 50 £o $500 ~ .1.05

$ $ D)
1 $550 ~ + 50 1 $525 1.1_05
2 $600 D 50 2 $551.25 1,1.05
3 $650 1+ 30 3 $578.81 1-’!.05
4 $700 4 $607.75

B3 Account A earns 10% simple interest per year.

a Discuss: How do you think simple interest works?
b Determine the account balance after 5 years.

Ya
1000

Time (yr) Account Balance (%)

800

Account Balance ($)

SUNRNUNNRNRRRRRRNNNNNN. ... ......cotiiimimmmaiiii s seaaaaaa e e s : 0 2 4 6 8

>
10T

Time (yr)

Unit 6 Lesson 13
713
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- Activity -

1 Name: Date: Period:

Earning Interest (continued)

BB Account B earns 5% compound interest per year.

a '"° Discuss: How do you think compound interest works?

b Determine the account balance after 5 years.

i YA
Time (yr) Account Balance ($) £ 1000
3
s
< 800
s}
e
5 600 —®
3 JEPSLI
B [
400
200
s 5 s s >
Time (yr)
K3 e can use functions to describe the . Ya
account balances after ¢ years. % 1000
(3]
«  Simple interest: s(t) = 500 + 50t S
P . s() * t S oo () o
+  Compound interest: ¢(¢) = 500(1.05) m ' 4’ >
o £ o4
How are these functions alike? 3 600 ﬂfé'k (it
Q j =
Q
<
400
How are they different?
200
a Let's watch the account balances grow. 0 2 4 6 8 10
Time (yr)
b '°° Discuss: Which account would you
recommend Mauricio invest in? Why?
Unit 6 Lesson13 Activity 1
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Activity

2 Name: Date: Period: .

Simple and Compound Interest

g Mauricio decided to invest in an account that offers 6% compound interest per year.

a(t) = 500(1.06)" represents its balance after t years.

About how many years will it take for the balance to reach $1,000? Explain your thinking.

Use this space or the Desmos Graphing Calculator to help with your thinking.

g Let's watch each video to see how two students determined the time it would take to
reach $1,000.

°** Discuss: Which method helps get a more precise answer?

Fabiana Antwon
| y:
4 5 . ’ |
(11.896, 1000) a
/
-10 -5 0 5 10 //
0 10
5 |
' ] : - [ o T v
+ L & ¥ ~
&Y a(1) =500(1.06)°
500(1.06)12 -
AV, y=1000
= 1006.09823592
» -10 = ) 1000

Unit 6 Lesson13
715
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Activity

2

ﬂ Solve as many challenges as you have time for.

Explore More

—

Name:

Date:

Simple and Compound Interest (continued)

A $1,000 investment earns 4%
compound interest.

The function f(t) = 1000(1.04)" gives
the account balance after t years.

About how many years will it take for
the balance to reach $2,5007?

A $1,700 investment earns 3%
compound interest.

The function f(t) = 1700(1.03)’ gives
the account balance after ¢ years.

About how many years will it take for
the balance to reach $4,1507?

b

A $200 investment earns 7%
compound interest.

The function f(t) = 200(1.07)" gives
the account balance after t years.

About how many years will it take for
the balance to reach $4507?

A $1,150 investment earns 2%
compound interest.

The function f(t) = 1150(1.02)" gives
the account balance after ¢ years.

About how many years will it take for
the balance to reach $2,7007?

m Use the Explore More Sheet to answer questions about an account balance.

Unit 6 Lesson 13

Period: ...

Activity 2



E Synthesis

Here are some examples of simple and compound interest.
Simple Interest

Compound Interest

s N\ / UA N\ N\ /7 7 N\
2 1000 H 2 1000 H
s(t) =500 + 50t g H c(t) = 500(1.05)t g
(1) () =50001.08)" | g,
\ J |® N \. J |s
0 600 |- o 6o
. Account § . Account E
I (67) Balance ($) g 400 i (679) Balance ($) 9 400
0 500 2 0 500 2
1 550 200 1 525 200
2 600 R 2 551.25 R
3 650 0 5 10 15 20T 3 578.81 0 5 10 15 20%
C 1 700 ) Time (yr) | ( 4 607.75 ) Time (yr) )

How do investments grow with simple

interest?

interest?

How do investments grow with simple

Things to Remember:

Unit 6 Lesson 13
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Science Mom Lesson 59

Lesson 6.13

Name: Date: . Period: . . Activity 2

Explore More

An account with $500 that earns 5% compound interest - A
doubles its value in about 14 years. The function f(t) gives & 1500
the account balance after ¢ years. ot )4
c 4
[
© - Discuss: :
+ 1000 J(t)=500.(1.05)
» What does it mean to double in value? §
. S i
» Where do you see that in the graph? < >
500 =
>
0 5 10 15 20
Time (yr)
0 Here are two different graphs with different initial account balances.
~ 4 = 4
& 1500 £ 1500 /
£ ~ /
[} (] 7
9 /S o g(t) =600 « (1.05) P4
S / s
3 d 3 /
4
= 1000 f(t)l=500. (1.05)¢ + 1000 '4/ /
5 5 rd
o w o 7|
i e i > = .
< > ‘ < 7 LT () =500+ (1.05)t
~ t)|=200. (1.05)" ~
500 - g( ) ’) = 500 !
L
"
————‘
> >
0 5 10 15 20 0 5 10 15 20
Time (yr) Time (yr)

© - Discuss: How long does it take the initial account balance to double? Compare with a partner.
Is the amount of time it takes to double the same or different?

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



Unit 6
Lesson

1 1 Name: Date: . Period: ..

Payday Loan

Let's analyze exponential functions that
represent different compound interest
scenarios.

Warm-Up
H Zolasays that 22 = (z*)3.
The diagram shows why that is true.

%,—J

Write three other expressions equivalent to 2.

Unit 6 Lesson 14 Warm-Up
720
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Activity
1 Name: Date: Period: ..
Payday Loan
[ 2 [ payday loan is a short-term loan —
designed to be paid back within a month. 3FASTCA§¢
Here is an advertisement for a payday loan. m
°*" Discuss: What do you notice? What do Settle Up by Your Next Payday
ou wonder?
Y Bad credit? No problem!

Up to $1000 now!
Immediate approval!

GET
APPLY GET CASH
NOW APPROVED FAST

*Proof of regular paychecks required.
L _/

E FastCash offers payday loans that charge 15% compound interest per month.
Marc borrows $100 to help pay his heating bill.

How much will Marc owe after one month?

Explain your thinking.

Unit 6 Lesson 14 Activity 1
721



Activity

1 Name: Date: Period: e
Payday Loan (continued)

g The function f(m) represents how much
Marc will owe if he doesn’t pay back the Months, m
loan for m months. Write an equation to F(m)
represent f(m). : :

f(m) =

Amount Owed,

E Marc wonders how much money he would owe if he doesn’'t pay back the loan after
3 years.

He wrote two expressions to represent this situation.

Expression A Expression B
100 - 145% | | 100 - (1.152)°

° Discuss: How are the expressions alike? How are they different?

KA Varc wrote a third equivalent expression to represent this situation.

ExEression C
100 - (5.35)°

What interest rate does the 5.35 represent?
A. 435% per year B. 535% per year C. Neither

Explain your thinking.

Unit 6 Lesson 14 Activity 1
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2 Name:

Marc sees an advertisement for
a credit card that charges a

Credit Cards and Other Loans
Payday Loan Credit Card
- $100 loan - $100 charge

2% monthly interest rate.

How much would he owe for a
$100 charge on the credit card
after 3 years of no payments?

- 15% monthly interest
Amount owed after
3 years of no paymen’rs:

$15315.19
L

« 2% mon’rhl,y interest
Amount owed after

L

3 years of no paymen’rs:

EA Here are three equivalent functions that represent the amount owed on a credit card
charge of $100 after ¢ years of 2% monthly interest.

« g(t) =100« 1.0212
« g(t) =100« (1.0212)!
- g(t) =100+ 1.2682!

Use one or more of the functions to determine the interest rate per year.

Explain your thinking.

Unit 6 Lesson 14

723
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Activity

3 Name: Date: Period: e
Comparing Rates

ER Marc wants to compare interest rates on different types of loans.

a Complete the table.

Monthly Monthly Growth
Interest Rate |  Growth | Factor per
(%) Factor Year

Interest Rate
per Year (%)

Payday Loan
Credit Card
Private Loan

30-year
Mortgage

Federal
Student Loan

b ' Discuss: In what situations might people take out each of these different
types of loans?

Unit 6 Lesson 14 Activity 3
724



3 Name: Date: Period:

Comparing Rates (continued)

E Here's the information about federal student loans that another student entered on
the previous screen.

Monthly Interest Monthly Growth Growth Factor Interest Rate per
Rate (%) Factor per Year Year (%)

Annika takes out a $20,000 federal student loan.

Write a function, h(t), to calculate the amount Annika owes after making no payments
for t years.

Explore More

Tyler charges $3,000 to a credit card with a 2% monthly interest rate.

Many credit cards require a monthly minimum payment.
a Let's see how long will it take Tyler to pay off the charges with different monthly
payment amounts.

b What do you think is important to remember when getting and using a
credit card?

Unit 6 Lesson 14 Activity 3



. G

E Synthesis .................................................................................................................................................................
| What can different equivalent expressions tell - ion A . ion B :
us about the same situation involving compound Xpression Xpression
interest? 100 - 145% | | 100 - (1.15%)3

ExEression C
100 - (5.35)°

Things to Remember:

Unit 6 Lesson 14 Synthesis
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Unit 6
Lesson

15 Name: Date: . Period: ..

Credit Card
Compounding

Let's explore how to calculate and compare
account balances with interest rates that
compound at different intervals.

Warm-Up
g Group each card with the word that it describes.
Card A Card B CardC Card D
2 times per year 4 times per year l—lzofayear %ofayear
Card E Card F Card G
Every 3 months Every 6 months Every 12 months

Monthly Quarterly Semi-Annually Annually

Unit 6 Lesson 15 Warm-Up
729
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Activity
Name: Date: Period: ..
PayLater
g Alejandro is considering charging $1,000 [ - )
to this credit card. RaylFatedCredii€ard
He wrote 1000(1 + 0.24)° to determine (mmm}
the balance after 5 years with no <> No fees
payments or additional charges. <> 24% annual percentage rate*
<> Accepted at most stores
Explain what each part of the expression interestis compounded monthiy. PL
means. J
1000:
1+ 0.24:
5:

g The fine print says interest is compounded monthly.
This means the interest is f—;‘ =2, or 2% per month.

Compared to compounding annually, how do you think compounding monthly will
affect the total Alejandro owes after 5 years? Circle one.

A. He will owe more B. He will owe less C. He will owe the same

Explain your thinking.

Unit 6 Lesson 15 Activity 1
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Name: Date: Period:

Activity - -
1

PayLater (continued)

g Alejandro is considering charging $1,000

to this credit card. PayLater

If the interest is compounded at 2% CMEI@{!}@@M)
monthly, how much would he owe after & Nofees
5 years?

<> 24% annual percentage rate*
<> Accepted at most stores

*Interest is compounded monthly. H—

E Alejandro wrote 1000( 1+ %)5 to determine the balance after 5 years, but he made
an error.

Find the error and explain why it is incorrect.

Unit 6 Lesson 15 Activity 1
731
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Name: Date: Period: .

PayLater and Flash Bucks

Activity

Q Alejandro is considering charging $1,000 to a different credit card.

)
(o W Sher Gletes ) T o St Gl | -3
<> Nofees e No fees
<> 24% annual percentage rate* © 24% annual percentage rate*
<> Accepted at most stores N o Accepted at most stores
*Interest is compounded monthly. H— k *Interest is compounded daily. FB
\ J J

°** Discuss: Compared to compounding monthly, how do you think compounding daily will
affect the total amount owed?

Alejandro is considering charging $1,000 (

to this credit card.

a  °°° Discuss: How would you determine
the daily interest rate?

«.
Ve e Sier Clsies | +

© No fees
© 24% annual percentage rate*

. e Accepted at most stores
*Interest is compounded daily. m
J

b If interestis compounded daily, how much
would Alejandro owe after 5 years with
no payments or additional charges?

Unit 6 Lesson 15 Activity 2
732



3 Name: Date: Period:

Compounding Differently

g Here are some expressions to calculate the total amount for $800 and a 12% annual
interest rate compounded using different intervals.

Match each expression with its compounding period and length. One card will have no match.

Card A Card B CardC
«3 122
800(1 +%)(4 ) 800(1 + 0.01)* 800(1 +%)( :
Card D Card E
800(1 + 0.04)6+2 800(1 + 0.03)™2

Compounded Quarterly for 3 Years Compounded Monthly for 2 Years

El Compound interest expressions can be represented using this formula:

T nt
P( 1+ —)
n
Circle one variable and describe what it represents.
P T n t
Unit 6 Lesson 15 Activity 3

733



Activity

3 Name: Date: Period: ...
Compounding Differently (continued)

B Solve as many challenges as you have time for.
a Aperson puts $500 into an account with a 10% annual interest rate compounded quarterly.

What is the balance in the account after 4 years?

b A person puts $800 into an account with a 5% annual interest rate compounded daily.

What is the balance in the account after 3 years?

€ Aperson puts $3,000 into an account with a 5% annual interest rate compounded daily.

What is the balance in the account after 7 years?

d  Aperson puts $1,000 into an account with a 20% annual interest rate compounded yearly.

What is the balance in the account after 8 years?

Unit 6 Lesson 15 Activity 3
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E Synthesis .................................................................................................................................................................
: How can you use this formula to calculate the total r\nt :
. P( 1+ —)
value of an account or loan with compound n
interest?

Things to Remember:

Unit 6 Lesson 15 Synthesis
735
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Lesson

16 Name: Date: . Period: ..

Detroit’s

Population,
Part 1

Let's use functions to model the population
growth of Detroit.

Warm-Up

Use the digital activity to see the ten
U.S. cities with the largest populations
from 1790-2000.

*** Discuss: What do you notice?
What do you wonder?

Change the year!
u Click a city!
1790
. |
S
S 4 & & 3
S & S @ i © & &
R SN PN & S
S L S S N S & H K oS
G &8 £ S A 2 & 8 LS

Source: United States Census Bureau

Unit 6 Lesson 16 Warm-Up
738



Name:

Early History of Detroit

Activity
Date: Period:

You'll use the digital activity for Problems 2-6.

g Explore the timeline to learn about one of the largest U.S. cities from 1815 to 1855.

1827 1833 1837 1848
< ©O—@ © O—CO0—0© © © >
1815 1818 1836 1842 1854
T ———
G C—
(] -Gl @

*** Discuss: How do you think the population of Detroit changed during that time?

g Detroit became a U.S. city in 1815. This c 4000%A
scatter plot shows the census data for 2
Detroit’s population from 1820 to 1850. =
2 30000
a  Which type of function do you think o
i ?
better fits the data- 20000 ®
Linear Exponential 10000 "
. >
0 20 40 60 T

Years Since 1815

b Use the digital activity to fit the function to the data.

¢ Explain how you decided which function to use.

Unit 6 Lesson 16 Activity 1
739
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Activity
Date: Period:

1 Name:

Early History of Detroit (continued)

g Write the function you created to model the population of Detroit = years since 1815.

p(@) =

Explain what each part of the model represents.

g a Determine the value of p(30).

b What does p(30) represent in this situation?

B The U.S. census data for Detroit's population - 30000%A

from 1860 to 1900 has been added to the graph. -% o

S
*** Discuss: 3

o 200000 L
« What do you notice? What do you wonder?
« How does your model compare to the actual data?

°
100000
°
[}
Lo—o-2 e

>
0 20 40 60 80
Years Since 1815

Unit 6 Lesson 16 Activity 1
740



2 Name: Date: Period: ..
Predicting the Future
Zwena chose to revise her model to better YA
fit the data from 1820 to 1900. & 300000 Fﬁ
kS
¢(2) = 1904(1.0611)" 3 /
o]
a [
According to Zwena’'s model, by what 200000 /
percent is Detroit’s population increasing
?
each year~ 100000 1:
e/
/
Explain your thinking. o/
Lo—p®- >
0 20 40 60 80 T

Years Since 1815

g Use the model to predict Detroit's population in 1910.

Years Since 1815, = Population, g(x)

EB 7wena wondered what the model would predict for Zviena
Detroit’'s population in 2000, 185 years after 1815. q(0) = 19041061
She used her model to calculate that the population of q(185) = 1904(1.0611)"">

Detroit was about 111 million people in 2000.
q(185) = 110811516

Do you think this number is realistic? Explain your thinking.

Unit 6 Lesson 16 Activity 2
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Activity
Date: Period:

3 Name:

Based on Historical Events

You'll use the digital activity for Problems 10-13.

ﬂ Examine the timeline in the digital activity to learn more about industry and migration
throughout Detroit’s history.

*** Discuss: How would you describe the change in population of Detroit in the years
since 19007

ﬂ Sketch a prediction for the population of Detroit in the years after 1900.

YA
300000

Population

200000

100000

>
0 20 40 60 80 100 120 140 160 180 200
Years Since 1815

T
2000

. -
T ™

E Use the digital activity to reveal the population data after 1900.

°** Discuss: What do you notice? What do you wonder?

Unit 6 Lesson 16 Activity 3
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Activity -

3 Name:

Based on Historical Events (continued)

' : YA
E Here is Zwena's model. £ 2000000 H
a Use the digital activity to highlight a g ﬁh
domain in which this model would be 2 1500000 lq
useful for making predictions. o ‘M
1000000 %F”
500000 ®
_ ) ) ‘e L >
b What might be some issues with 0 50 100 150 200
using this model outside of the Years Since 1815

highlighted domain?

Unit 6 Lesson 16
743
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E Synthesis .................................................................................................................................................................

i . YA
Select one of the questions to answer: S 2000000 H
A. Whatis something you learned about E PL]
using exponential functions to model 2 1500000 u‘ lq
population change over time? g ‘
B. Whatis a question you have about the M
population or history of Detroit? 1000000 d bE‘
500000 .
\
o L >
0 50 100 150 200
Years Since 1815
Things to Remember:
Synthesis

Unit 6 Lesson 16
744



Unit 7

Lesson
1 Name: Date: . Period: ..

Revisiting Visual
Patterns

Let's explore a new type of visual pattern.

Warm-Up
Here are different ways of counting the tiles.
Select one expression.
AL 5+5+8+8+8+38
B. 4+4*+10

C. 6¢8—2¢3

D. 5¢6+3+4

Show or explain how you see this expression in the diagram.

Unit7 Lessonl Warm-Up
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Activity
1 Name: Date: Period:

A New Type of Pattern

g Here are the first three steps of a pattern.

s=1 s=2 s=3

What about the pattern is changing? What is staying the same?

Things that are changing:
Things that are staying the same:

g Draw the pattern when s = 4.

B How many tiles will there be when s = 107

Unit7 Lessonl Activity 1
760



Name: Date: Period:

1

A New Type of Pattern (continued)

E Abdullah used a table to figure out how many tiles there

will be when s = 10. S Nuwber of Tiles
1 3
What type of relationship is there between s and the
. 2 6
number of tiles?
3 "
A. Linear 4 13
B. Exponential 5 27
C. Somethingelse [ 38
Explain your thinking. 7 51
8 66
9 83
10 7
Unit7 Lessonl Activity 1
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Activity

2 Name: Date: Period: ...
Comparing Patterns

g Take a look at Pattern A and Pattern B.

Pattern A Pattern B

How are the two patterns alike? How are they different?

Alike: Different:

Abdullah said: | see a square plus two rows.

Deja said: | see a rectangle where the length
is two more than the width.

a  Show how one student saw the pattern.

b °°° Discuss: How might this student
describe how to draw the image when s = 4?

Unit 7 Lessonl Activity 2
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2 Name: Date: Period: ...
Comparing Patterns (continued)

[ 8 | Determine the number of tiles when s = 4.

Determine the number of tiles when s = 10. I

Explore More

ﬂ Create the first three steps of your own visual pattern.

Discuss:
« What about your pattern is changing? What is staying the same?
« How many tiles will there be when s = 4? When s = 10?

Unit 7 Lessonl Activity 2
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E Synthesis .................................................................................................................................................................

What would you say to help a classmate who is

trying to describe a pattern?
Use the example if it helps with your thinking. ...

Things to Remember:

Unit 7 Lessonl Synthesis
764
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Lesson

2 Name: Date: . Period: ..

Quadratic Visual
Patterns

Let's describe a new type of pattern
using expressions.

Warm-Up
g Here are Pattern A and Pattern B. Pattern A
How are the two patterns alike? How are
they different? r
Alike:
Different: Pattern B
Unit7 Lesson 2 Warm-Up
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Activity

1 Name: Date: Period:
Figuren

g Let's take a closer look at Pattern A. Figure 4 Figure 5

Calculate the number of tiles for each figure.

Use an expression if it helps with your thinking. f

Figure Number of Tiles

Figure 6 Figure 7

g A student created a table from the previous
problem.

Write an expression for the number of tiles ..
in Figure n.

Unit 7 Lesson 2 Activity 1
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2 Name: Date: Period: ...
Writing Expressions

g Take a look at Pattern A and Pattern C. Pattern A
How are the two patterns alike? How are
they different? r
Alike:
Pattern C

E Here is Pattern C.

a Sketch the pattern forn = 4. n=1 n=2 n=3

b Calculate the number of tiles when I ‘
n = 4. Use an expression if it helps i

with your thinking.

Unit 7 Lesson 2 Activity 2
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Activity

2 Name: Date: Period: ...
Writing Expressions (continued)

Q Here are three more figures of Pattern C. n="7 n=28

Write an expression in terms of n to
evaluate them all at once.

Let's look at expressions that two students wrote for Pattern C.

°** Discuss: Where do you see each part of their expression in their sketch?

Unit 7 Lesson 2 Activity 2
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Activity -

3 Name: Date: Period: .
Quadratic Relationships

g Write an expression for the number n=1 n

of tiles in terms of n.

I
N

3
Il
w
3
Il
S

ﬂ Select all the expressions that represent the number of tiles in this pattern.
O A. 5n
O B. n?+2n
OC. (nen)+(n+n)

O D. 3n?

Unit 7 Lesson 2 Activity 3
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Activity
3 Name: Date: Period:

Quadratic Relationships (continued)

B Here are some of the relationships we've explored in this lesson.

Expressions Patterns

2n*+1
Quadratic 2n*+n+1
n*+ 2n
____________ L 2n+1

What do you think quadratic relationships all have in common?

Unit 7 Lesson 2 Activity 3
772
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E Synthesis .................................................................................................................................................................

How does creating a table with expressions _ _
help someone trying to write an expression Figure i Number of Tiles
to represent a quadratic relationship

Use this table if it helps with your thinking.

Things to Remember:

Unit 7 Lesson 2 Synthesis
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Date: . Period: ..

Unit 7
Lesson

1 Name:

On the Fence

Let's use the context of building fences to
explore symmetry in quadratic relationships.

Warm-Up

g Farmer Farah is building a fence for
her sheep.

Each panel of fencing is 5 feet long and
she has 100 feet of fencing total.

Build three different fences in the pasture
that each use exactly 100 feet of fencing.

Width (ft) |  Length (ft)

Unit7 Lesson 4 Warm-Up
783



- Activity -

1 Name: Date: Period: ...
Farmer Farah’s Fencing

g Let's look at three fences.

How are these fences alike? How are
they different?

Alike:

Different:

Farah noticed that for each fence, the
perimeter stays the same but the
area changes.

Width (ft) | Length (ft) | Area (sq. ft)

Here are Farah's fences.

Calculate the areas of the three fences.

Unit7 Lesson 4 Activity 1
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1 Name: Date: Period:

Farmer Farah’s Fencing (continued)

g The table represents all the possible
fences Farmer Farah can build in
the pasture.

Width (ft) | Length (ft) | Area (sq. ft)

a  Complete the missing values in the table.

b cee Discuss: What do you notice? .............................. .............................. ..............................
What do you wonder? 15 35 525 :
20 30
25 625
600
35 15
10
5
E Here is a graph of the areas of all the possible . YA
fences. & 900
a
What type of relationship is represented? é’ 700
c
A. Linear B. Exponential E’ 500
(]
C. Quadratic D. Somethingelse g 300
Explai thinki A / !
xplain your thinking.
plainy g 100 / \
L >
0 10 20 30 40 50 60
Width of Fence (ft)

g The graph of a quadratic function is called a parabola.

Parabolas have a line of symmetry. If you fold a parabola along this line, you get two
identical halves.

a  Draw the line of symmetry on the graph of possible fences.

b '°° Discuss: What does this line mean in the context of the sheep fence?

Unit7 Lesson 4 Activity 1
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Name: Date: Period:

- Activity -
2

By the Stream

Farmer Farah's sheep don't like to swim. If
she builds her fence by the stream, it will
only need three sides.

Using 100 feet of fencing, build three
possible fences.

Width (ft) | Length (ft)

g Here are a few of the possible fences YA
Farmer Farah can build by the stream. 1400

1200 '

1000

Width (ft) | Area (sq. ft)

800 ®

600

Area of Fence (sq. ft)

400

200

>
0 10 20 30 40 50 60<T

Width of Fence (ft)
Is this relationship quadratic? Circle one.
Yes No I'm not sure
Explain your thinking.
Unit 7 Lesson 4 Activity 2
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Name: Date: Period:

2

By the Stream (continued)

g What are the areas of all the possible fences
this parabola could represent?

Width (ft) | Area (sq. ft)

Complete the table to show all the possible
areas of fences Farmer Farah could make by

1
the stream. S T ]
15 1050
20 1200
25 1250
30
35
40
45
B Hereisa graph of a parabola that includes YA |
all the possible areas of fences along et 1400 \
the stream. < 1200 \
£ 1000 f \
Write the equation for the line of symmetry % 800 l
| ©
for this parabola. £ eoo|/ \
400 \
200 vl “
>
0 10 20 30 40 50 60
Width of Fence (ft)
E Here are the graphs of parabolas that include YA o
all the possible fences Farmer Farah could build et 1400 Stream
in the pasture and by the stream. o 1200
£ 1000 v \
How are these relationships alike? How are % 800 l \
5 Pasture
<

they different? 600 |/ \
Alike: 400 #}F&\\Aﬁ\
o N\

\ \

4
0 10 20 30 40 50 60 T
Width of Fence (ft)

Different:

Unit 7 Lesson 4 Activity 2
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E Synthesis .................................................................................................................................................................

The table and the graph represent the same relationship.

Describe two ways you know that the relationship in the table and graph is quadratic.

YA
600

500

400

300

200

100

[

0 10 20 30 40 50 60«

Things to Remember:

Unit 7 Lesson 4 Synthesis
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Unit 7
Lesson

5 Name:

Stomp Rockets

Let's use tables and graphs to make predictions
about quadratic relationships in the context of
launching stomp rockets.

Warm-Up

A stomp rocket is a toy rocket with no

engine that is launched by a quick burst
of compressed air.

a |Let's watch a stomp rocket launch.

b °*° Discuss: What do you notice?
What do you wonder?

Unit7 Lesson5

Period: ..

791
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Activity

1 Name: Date: Period:

Predicting With Tables

g Make a prediction: How high do you think
the rocket will be after 4 and 5 seconds?

Time (sec) Height (m) 135m |
_______________ S B 100m
1 55
............... 2100
............... 3135
............... 4
............... 5

g Let's look at how Maia made her prediction.

Describe what she did to find the heights at 4 and 5 seconds.

Unit7 Lesson5 Activity 1
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1 Name: Date: Period:

Predicting With Tables (continued)

BB Hereis a new rocket. The table shows its height
at various times.

How high will this rocket go?
Use the table if it helps with your thinking.

Bl How many seconds will it take for the rocket to

touch the ground? ................................. .................................
Use the table if it helps with your thinking. T — I
Unit7 Lesson5 Activity 1
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Activity

2 Name: Date: Period:

Predicting With Tables and Graphs

g A new stomp rocket is launched from the top
of a building.

Time (sec) Height (m)

About how many seconds will it take for the rocket
to touch the ground?

s 1 s 45 s
Use the table If It helps Wlth yourth“’]k”’]g ................................. .................................

2 60
A. 6seconds ................................. .................................
B. 8seconds ................................. .................................
C. Between6and7seconds
D. Between7and8seconds
Explain your thinking, ................................. .................................

Let's ook at lvan's graph.

a  Why do you think Ivan drew a parabola?

b How do you think he used his graph to determine when the rocket landed?

Unit7 Lesson5 Activity 2
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Activity -

Date: Period: ...

2 Name:

Predicting With Tables and Graphs (continued)

g Let's watch each of the stomp rockets launch.

Discuss: What is the same and what is
different about each rocket launch?

Y
g 150
=
Ky
.o
o d
I
100 p \\
Y. C
/ \
\
50
/4 \
a
N
S >
0 2 4 6 8 10«

Time (sec)

e

Explore More

ﬂ The table and graph show the height of a stomp rocket at various times. How many seconds will it

take for this rocket to reach its maximum height?

i YA
Time (sec) | Height (m) o i
! ~ 300 ®
: =
0 § 0 20 250
: (]
.................................. ;.....4...........................; I ‘
: 1 128 200
................................. ................................. 150
: 2 : 224 ; B
e S 100
5 3 288 50
o >
0 123456789¢°<T

Explain how you know.

Time (sec)

Unit7 Lesson5
795
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E Synthesis .................................................................................................................................................................

The table and graph show the height
of a stomp rocket at various times.

Write one question about the rocket
that you can answer using the table
and one you can answer using the graph.

Table:

Graph:

Things to Remember:

Unit7 Lesson5 Synthesis
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Unit 7
Lesson

6 Name: Date: . Period: ..

Plenty of Parabolas

Let's describe the key features of a parabola.

Warm-Up
g Play a few rounds of Polygraph with your classmates!

You will use a Warm-Up Sheet with parabolas for four rounds.
For each round:

» You and your partner will take turns being the Picker and the Guesser.
* Picker: Select a parabola from the Warm-Up Sheet. Keep it a secret!

Guesser: Ask the Picker yes-or-no questions, eliminating parabolas until you're ready
to guess which parabola the Picker chose.

Record helpful questions from each round in the space below.

Unit7 Lesson 6 Warm-Up
799



Activity

1 Name: Date: Period: ...
Describing Parabolas

g Now it's your turn to graph a parabola. l?éA

3]

-10
v

Ama says her parabola turns around at 3.

Select a parabola that could be Ama'’s.

A. B. C. D.
gn gn \ ?é Zén
]
|
/
< — = < b «— - b < b
-5 0 5 -5 0 5T -5 5T -5 0 5T
1 \ 1\
/i A
5VV 5VV 5‘7 5‘7' \
Explain your thinking.
Bl The turning point of a parabola is called the lgA
vertex. This is also its maximum or minimum.
Draw a parabola with a vertex at (-5, 1). =
Try to make a parabola you think none of your
classmates will make.
-10 -5 0 5 10
-5
-10
v
Unit 7 Lesson 6 Activity 1
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Activity -

Date:

1 Name:

Describing Parabolas (continued)

Bl Katie says her parabola has an z-intercept
at -2 and looks like a smile.

Draw what her parabola could look like.

[ 6 ] Parabolas that look like a smile
are concave up.

Parabolas that look like a frown
are concave down.

Draw a concave down parabola with
vertex (4, -2).

Unit 7 Lesson 6

801

Ya
10

Period: ...

[3)}

-10
v

Ya
10

3]

-10

e

Activity 1



Activity

2 Name: Date: Period:

Parabola Art

It's time to make some parabola art!

Create some art by drawing multiple parabolas.

YA
10

-10

Unit 7 Lesson 6 Activity 2
802



Activity

2 Name:

How are these parabolas alike?

Explore More

Number of z-intercepts:

Number of y-intercepts:

Date:
Parabola Art (continued)
B3 Manuel made this design using parabolas. L 13éA ,
\ /
\ \ / /
Describe as many similarities as you can. 95 /
>
-10 -5 W\0 —5 10*
\
\
-10
v
ﬂ Try to make concave up and concave down lgA
parabolas with different numbers of intercepts.
Then select the number of z-intercepts 5
and y-intercepts that are possible.
-10 -5 0 5 10z
oo o1 o 2
10

Unit 7 Lesson 6

e

Period:

Activity 2



. G

g Synthesis .................................................................................................................................................................
- Describe the graph using vocabulary from this lesson. lgA :
Draw on the graph if it helps with your thinking.
/
<
-10 5/ o]\ 5 107
| \

[
Things to Remember:
Unit 7 Lesson 6 Synthesis
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Science Mom Lesson 67

Lesson 7.06

Name: Date: ., Period: ...
Warm-Up
(p-10f2)
A A A | 47] 4 4 y | 4a]]
| I I
N /1 N /1 \
< > | > . > | > < > | > . > | >
\ \|/ [ 1\ \|/
I v\ y y \ v 1T [\ R R \ R
\ 4] \| 4] b b \/ 4] \ 4] 4 4
\ | L / \ \ | \ / \
/ \
< o e o e o e > < > e o L > le >
/ \ \ | / \ \ |
I \ \ I I \ \ I
\
y y y y A A A
b b b 3 r r L L
\ / \ /
/ /|
p4 .4
< N < a e Z < > < N < al e VAR < >
/ 3 / \
[ v /v y y [ y yAR A N
A A 3 14 [ A A y \4 [
\LE \ |
\ / \ / \
e N e B B e R e
v v [ Tvl\ y y y [AK 2 V
A A A | 47] y y y | 4]
| \E
N /1 N /1 \
< > | > . > |¢ > < > < > . > |¢ >
\ \|/ [ 1\ \|/
1w\ y y | 1\ v v 1\ R R \ E
\[ 4] \l 4l 3 3 \ 4] \l 4l 4 4
\ | L / \ \ | \ / \
/ \
/
- 1 E B \LO LA | = M 1 E i I DT | Wi I DL | =
I \ \ I [ \ \ I
\
y y y y L L R
- - - - L L L L
\ / \ /
/ Vi
p4 .4
< N < »l I PANR < > < N < xl I Z < >
/ \ / \
/ y /v y y [/ R yAR A A
Y Y Y 14 [ A y 4 14 |
\ | \ |
\ / \ / \
< » e » e N\ » e > < > < > < N\ > < >
[ 1A [ 1A
/ \ / \ / \ / \
v v [ Tvl\ y y R 1w\ A
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Lesson 7.06

Name: Date: Period: ..

Warm-Up
(p-20f2)

Polygraph Set B

Round 1 Round 2

-~ b b b L L L L
< . > | > | > < . > |¢ > | >
/ \ \ / \ [ 1A
/v y 1\ b I\ v\ 7 1 R \ L \ v\
b b | 4] b 4 4 | 4] 4
\ / \ \ / \ |
/1 \ /1
< > < > < > % /'/> < > < > < > % /'/>
\ | \ |
\ I \ I
\|/ \ \|/
y y y y A A A
14 [ 3 3 3 \4 [ A A A
\ | / \ \ I / \
N / \ N /|
N an N s L /
< il il i I iy | Vi ¢ d N > i | Vi
/ A / \ / \ / \
v [/ v 2 y ¥ [/ ¥ ¥ Y
\ 4] A 3 \ 4] \ 4] A y \ 4]
Y \ | \ \ |
\ / | \ / \
< > < > < > < > < A < > < > < >
! ! A | ! ! A ]
-~ -~ -~ -~ L L L L
< . > |<¢ > |¢ > < . > < > |¢ >
/ \ \ / \ [ 1A
/v y 1\ 2 v\ VAR N \ N v\
b A 4] b 4 4 | 4a]] 4
\ / \ \ / |
/1 \ /1
o /'/ % /'/
- - ELA | 1 E = = M o I DL | 1 E = =
\ I \ I
\|/ \ \|/
y y y y A A A
4 1] 3 Y Y 14 1 y y y
\ | / \ \ I / \
N / \ N /|
N an N n f /
¢ il il i Il Ny | Vi N d N > i [l nmy | Vi
/ \ I \ / \ I \
y [/ y y y R [/ R A A
\ 4] 3 3 \ 4] \ 4] A A \ 4]
L \ | \ \ |
\ / / \ / \
< » e » e N\ » e > < A\ > < > < N\ > < >
[ [
v v [ Tvl\ y y y 1w\ A
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Unit 7
Lesson

10 Name: Date: . Period: ..

Interesting
Intercepts

Let's make connections between the intercepts
of a parabola and the structure of its equation.

Warm-Up
g Here is the graph of a function. Ya

Select all the values that are equal to 0.

O m O n O ¢

O O s 0 (m, n) (g, 7)

Explain your thinking.

Unit 7 Lesson 10 Warm-Up
827



—

Activity
Name: Date: Period: ..
Intercepts in Factored Form
g Here is the function from the Warm-Up. Ya
Its equationiis f(x) = (z + 2)(x — 3).
Graph the z- and y-intercepts in the digital activity.
xr
v

Look at the z- and y-intercepts of the previous function: f(z) = (z + 2)(z — 3).
What do you notice about the intercepts?

x-intercepts:

y-intercepts:

Unit 7 Lesson 10 Activity 1
828



2 Name: Date: Period: .
Determine the Intercepts

Q Here is a new function: g(z) = (2z — 6)(z — 5).

Graph the z- and y-intercepts in the digital activity.

g Let's look at Raven's work from the previous challenge.

Explain why Raven's thinking is incorrect.

Unit 7 Lesson 10 Activity 2
829



- Activity -

2 Name: Date: Period: .
Determine the Intercepts (continued)

g Here is a new function: Ya
h(z) = (-x + 0.5)(4x + 8)

What are the intercepts of h?

z-intercept: *
z-intercept:
y-intercept:
v
Two students were asked to determine the z-intercepts of p(z) = 2z(z + 9).
Yolanda says the z-intercepts are at -2 and -9.
Julian says the z-intercepts are at 0 and -9.
Whose thinking is correct? Circle one.
Julian’s Yolanda's Both Neither
Explain your thinking.
Unit 7 Lesson 10 Activity 2
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Activity
Name: Date: Period: ..
Intercepts in Standard Form
g Here is a new function: YA
w(z) =2*+ 3z — 10
Graph the z- and y-intercepts in the digital activity.
%
g Look at the z- and y-intercepts of the previous function. v
Which intercepts were easier for you to determine? Circle one.
z-intercepts y-intercept
Explain your thinking.
E Match each equation with its y-intercept. One equation will have no match.
a(r)y=2*—3x+5 b(x) = 2* + 52 — 3 c(x)=2*—5x+3
d(z) = -32*+5 e(xr) =52* — 3 flx) =32+ 5+ a?
Unit 7 Lesson 10 Activity 3
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. G

E Synthesis .................................................................................................................................................................

The same function is written in factored and standard
form. What does each form tell you about the graph
of f(x)? f@) =Qz —1)(z +3)

Factored Form

Factored form: Standard Form

flx) =222+ 52 —3

Standard form:

Things to Remember:

Unit 7 Lesson 10 Synthesis
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Lesson

11 Name: Date: . Period: ..

Parabola Zapper

Let's graph quadratic equations in factored

form.
Warm-Up
g Use the digital activity to light up the 15/A
parabola by zapping a few points on it. A
Its equation is f(z) = (x — 3)(z + 1). \ 2 /
: |

Coordinate <

) 4

c'nJac'a?'Ao

Unit 7 Lesson 11 Warm-Up
835
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Activity
1 Name: Date: Period: ..
Graphing by Zapping
You'll use the digital activity for Problems 2-5. A
g There is a hidden parabola on a graph.
Its equationis h(z) = (z + 4)(-z + 2).
Light up the entire parabola by zapping points on it. 410 - ™"
-10
v

Maria and Laila compared their strategies on the previous challenge.
Maria said: | used four zaps! Take a look at my graph.
Laila said: We used some of the same points, but | only used three zaps.

What three points do you think Laila zapped?

BB Hereare the x-intercepts of a new parabola. A

a Draw a point to show where the vertex could be.

b |et's look at some possible vertices. What do you
notice and wonder about the vertex?

-10

Unit7 Lesson 11 Activity 1
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Activity

Name: Date:
Graphing by Zapping (continued)
E Here is the parabola from the previous problem. e S
Its equationis g(z) = (x — 1)(x — 5).
Complete this parabola by zapping its vertex. d
I\ Y]
4-10 -5 0 \ p 10
\ [/
10
v
g Here is Pilar’'s work to determine the vertex of g(z). Pilar

She completed part of the table before getting stuck.

a What does the 3 in Pilar’s table represent?

b How can Pilar find the y-coordinate of the vertex?

Unit 7 Lesson 11
837

g(x) = (x - N(x - 5)

X|[x-1]x-5 g(x)
11 0 -4 0
51 4 0 0
3

e

Period:

Activity 1
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Activity
2 Name: Date: Period: ..
Repeated Challenges
You'll use the digital activity for problems 7-9. e S

There is a hidden parabola on the graph.

Its equationis p(z) = (2 + 4)(z + 6).

<
Light up the entire parabola by zapping points -10 0 102
on it. One way to light up the entire parabolais
to zap both z-intercepts and the vertex.
10
v
E Describe the strategy you used to light up p(z) = 2z + 4)(z + 6).
g For each challenge, light up the entire parabola by zapping points on it.
a flo)=(@-3)(z+1) b fl@)=(a+4@+2)
c flz)=01 —=2)(xz+3) d f(x) = (@ —2.5)(zr —6.5)
e flx) =@+ -6 f fl@) =@z +6)@@—1)
Unit 7 Lesson 11 Activity 2
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3 Name: Date: Period:

Graphing by Hand

ﬂ Without graphing, describe as much as you can about the graph of
w(x) = (x + 2)(z — 3).

E Draw the graph of w(z) = (z + 2)(z — 3).

YA
10

>
-10 -5 0 5 10 @

10

Unit 7 Lesson 11 Activity 3
839



. G

E Synthesis .................................................................................................................................................................
: |dentifying key features is a helpful strategy for graphing 11(4) i 5
parabolas. Describe how to identify the key features of a S N S —————
parabola when given an equation in factored form. f(@)=(z+5)(x-1) |
Use this example if it helps with your thinking. 5 1
\ |
<
-0 ——olf 5 10
LSR8 |
\ -/

Things to Remember:

Unit 7 Lesson 11 Synthesis
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Unit 7
Lesson

12 Name: Date: . Period: ..

Break Through:
Parabolas

Let's write equations of parabolas in
factored form.

Warm-Up

You'll use the digital activity for the Warm-Up.

Welcome to Break Through: Parabolas! i

Your goal is to write equations of parabolas
that will break the targets.

a Press“Try It" to see what happens.

'
al

b Change the equation to break all the targets.

Original equation:

y=(+1)@-2) s

Your equation:

Unit7 Lesson 12 Warm-Up
843



- Activity -

1 Name: Date: Period:

Building Quadratic Functions

You'll use the digital activity for Problems 2-6. A
g Here's another challenge. 5
Change the equation to break all the targets.
Original equation: < 13 71 >
5 0 5 T
y=(z +2)(z—-2)
Your equation: -5
v
Some of the targets will require multiple parabolas. YA
Write another equation to break the remaining .
targets. i“
-5 ‘0 5 T
: :
 y=@-D@E+2) |
................................................................... i
g Carlos started this challenge. YA
\ []
Write another equation to finish it. \\‘ 'I’
\ [
YVod
y=(z +6)(z +3) ) ‘is P 0 ? g
................................................................... Hl ‘
LI
v
Unit 7 Lesson 12 Activity 1
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1 Name: Date: Period:

Building Quadratic Functions (continued)

E Break the targets using three equations. 2N
5
| Equeton | i
pIEEE R ¢ @f’s g
................................................................... =
................................................................... !
g Here is the graph of y = (z + 3)(z — 2). ' YA
How mighty = %(a: +3)(z — 2) 5
look similar? Different? \ |
\ /
Show or explain your thinking. < >
s\ of 5 x
\ [/
-5
v
Unit 7 Lesson 12 Activity 1
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Activity

Name:

Date:
Lots of Challenges

Period:

You'll use the digital activity for Problems 7-12.

Move on to the final set of challenges.

Use what you know about writing quadratic

equations to break all the targets in fun and
creative ways!

=
u
-
e
i
i
-
=
-
=

Bl Break the targets using as few equations as you can.

VA

[3)]

|
[3)]

VA

Y
\ 4
[3)]
Y
\ 4

< 2 2 >
................................................................... - 5 0 5 w
' P 3 P
: A4 A 4
: v

Unit 7 Lesson 12

Activity 2
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Name: Date: Period:

2

Lots of Challenges (continued)

E Break the targets using as few equations as i
you can.

3]

a
[=]
o

®
A\
®™
\—4

................................................................... v
E8 Break the targets using as few equations as YA
you can.
? é < 50 0 h 5 %
................................................................... 510
................................................................... v
EA Break the targets using as few equations as LN
you can.
o . o

o™
A 4
@
A 4

1
[3)]

Unit 7 Lesson 12 Activity 2
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. G

Synthesis .................................................................................................................................................................
: Describe a strategy for writing a quadratic equation 4(-’{A :
in factored form that matches a graph.
/
Use the example if it helps with your thinking. %
I
—
<
-10 0 5 10T
| \
| \
! 0y

Things to Remember:

Unit 7 Lesson 12 Synthesis
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Unit 7

Lesson
Date: Period: ..

14

Vertex Form

Let's transform quadratic functions using
translations and write their equationsina

new form.

Warm-Up

BB Here are a few transformations of a parabola.

y=(x—3)*+2 y=(r—3)2%-5 y=(z+2)?-5
Y, 7N
1('t 1’? 10]
] |
| \ |
| | I
\ 5
EEEEEE NN A N SN WY S EENEEE UEEEfaREnEEEEnY
(3,2) 1 \
P 1 [ P [ P \ [
1050 511 1110% 1050 0z -10 -5\ 110 57 110T
[ [ V4
5 5 5
g B EERLu ek
10 10 — 10
v v v

What changes? What stays the same?

Changes: Same:

Unit 7 Lesson 14 Warm-Up
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Activity

1 Name: Date: Period: ...
Translating Parabolas

g Here are two different vertical translations of y = z?.

Graph A Graph B
) )
[ A T 1| 10A } } } : ﬁ% IGA 'l
4 y=a:2+3‘l ’l ,7(y=m2—.{| ,’
\ (] \ |
\W\s1// \lt 5 *l
\ 1!/ \\\ I’I
< A} « \H
-10 -5 0 5 10 -10 -5 \ 7/ 5 10
5 -5
-10 -10
v v

Discuss: What do you notice? What do you wonder?

For each challenge, write the equation for the vertical translation of y = 2.

A Y= by = C Y =
YA (7N 7N
0 10 10
\ I 1 ] \ ]
\c 'y
& ) 4
1 h 4
\ Vi [l N o x
100 50 51 1110% S10 -5 5 10 C10 -5 o 51110%
[ [
5 5 5
| :
10 10 10
v v v
Unit 7 Lesson 14 Activity 1
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Activity
1 Name: Date: Period: ..
Translating Parabolas (continued)
BB Here are two different horizontal translations of y = a?.
Graph C Graph D
10 = Em—— vy agd

k lv=(z -3)? Hy=@+92

\ | I \!/
\J

f'?:
‘ 1
\
_ ]

How can you see the translation in the equation?

g Match each equation to a graph. One graph will have no match.

a. y=(z+3)> b. y=a2?+3 c. y=(x—-1)?
R YA 4 A
{ \ J i \ I i \
\ \ Vi
v v v v
Equation: ... Equation: ... Equation: . Equation: ...

Unit 7 Lesson 14 Activity 1
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Activity
Name: Date: Period:

1
Translating Parabolas (continued)

g Draw the graph of each parabola.

a y=(x+2)2 b y:_([;z—ﬁ
YA A
N ]
10 10
5 5
< > < >
-+—-10 5 0 5 10—+ -+—-10 5 0 5 10—+
- -
& i
v v
c y=($+1)2+4 d y:(:L’+8)2_6
R R
H H
10 10
5 5
< > < >
10050 50010 @ 10510 5110
\ l \ l
v v

Activity 1

Unit 7 Lesson 14
864



Name:

Activity - -
2

Date: Period: .
Vertex Form

Let's watch a translation of f(z) = 2? left 5 units ' oA
and down 3 units to g(x) = (= + 5)* — 3. \
I
*** Discuss: Why do you think this type of s
. \ |
equation is called vertex form? \ N1/
0 \-5/ o0 5 102
10
v
B Hereis Liam's function for a parabola with f(x) = (x - 3)* - 4

avertex at (-3, -4).

a Whatdid Liam do well?

b What was Liam's mistake?

Unit 7 Lesson 14 Activity 2
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Name: Date: Period:

- Activity -
2

Vertex Form (continued)

ﬂ Write a quadratic function with its vertex at e
at (-6, -2).
Use the graph if it helps with your thinking. 5
-10 -5 0 5 107
-10

Explore More

10
Write the function of as many different parabolas
as you can that go through the point (1, 4).

5

Use the graph if it helps with your thinking. O

-10 -5 0 5 10®
-5
-10
v
Unit 7 Lesson 14 Activity 2



. G

E Synthesis .................................................................................................................................................................
Here is a quadratic function written in vertex form: LA :
g(z) = (x —2)*+ 3.
Describe how the graph of g(z) compares to \--1/
fla) =2, lt‘ 1
h hif it hel hinking.
Use the graph if it helps your thinking < V
-10 5 0 5 107
-10
Things to Remember:
Unit 7 Lesson 14 Synthesis
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Date: . Period: ..

Unit 7
Lesson

15

Scaled It!

Let's transform quadratic functions
by scaling vertically.

Warm-Up

g Here is a new kind of transformation.

‘ ‘gA Y ‘ 11(/)1 | ‘
p(x) = 2.5:1:2} [p(m) = -0.50:‘2 7]

by

VL

T——
gt

-
—
(=}

I
}—-10

v

What changes? What stays the same?

Changes: Stays the same:

Unit 7 Lesson 15 Warm-Up
870



Name:

Scaling Vertically

Activity
Date: Period: ..

g Here are three different ways that f(z) = 2*can be scaled vertically.

Graph A Graph B Graph C
YA YA YA
10 f&&&ﬁﬂ;lc / 10
1 1 2]
=322 h(z)=—=x k(z) = -222
g(z) =3z 'l | (z) 2 JI 1 (x) T /
b s/ (N
\eu ]
\ 1/
-10 +to 10 -10 0 5 10 -10 -5 5 e‘ 5 10
1
5 5 £ ML
| i
10} 10} fof—t

°** Discuss: What do you notice? What do you wonder?

Here is Graph B from the previous problem. T y
] 1
Show or explain where you see the vertical scale h() = EQZJ /1
by a factor of% in the graph of h(z) = %xz. \\ s}/
\
-10 5 0 5 10

-10

Unit7 Lesson 15 Activity 1
871
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Name: Date: Period: ..

Scaling Vertically (continued)

Activity

Q Match the graph of each function with its equation. One equation will have no match.

a. a(x) = -4a? b. b(x) = -22? CNGEE imz d. d(z) =22?
\ \y“ Il \ \ Z\/“ Il i \ \y“ Il
\ \ \\
\*.: "I \*5 *I W/
\ / ALY /| v
R .,5'(\ PR T S L = 5T
I
rt 5 5
1 \ \
R A R Z ‘v
Equation: ... Equation: ... Equation: ...

E How did you decide which of these equations matches

[ a(x) = -4x2 ] [ b(x) = -2z2 )

this graph?

| ZIA /]

\ /

vl

\ 1/
< >
—+—-5 ‘ 5 T
|
v
Unit 7 Lesson 15 Activity 1
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Activity -

2 Name: Date: Period: e
A Bit More Precision

g The parabola f(x) = (x — 1)> + 3 has a vertex at YA
(1, 3) and is scaled vertically by a factor of 1. ‘R Ir
Draw the graph of g(z) = -2(z — 1)* + 3.
< >
-5 ] 5 z
5
v
Here is Kai's work to graph g(z) = -2(z — 1)* + 3. g(x) = -2(x - 1)24+3

9(2) = -22-1)*+3
g(2) =-2(1%+3
9(2) =-2+3

q(2) =1

How did this strategy help Kai graph the parabola?

Unit 7 Lesson 15 Activity 2
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Activity

2 Name: Date: Period: e
A Bit More Precision (continued)

g Draw the graph of each quadratic function.

a  q(x)=4a? b b(x)=0.52>-3
Y A YA
5 5
< > < >
5 0 5 @ 5 0 5 | @
5 5
v v
¢ c(z)=-2(x —5)? d dz)=(@+1)2-6
Y A YA
5 5
< > < >
5 0 5. @ 115 0 5. @
5 5
v v
e e(x)=-0.5(x —4)*+2 fflx)=-22-1
Y A YA
5 5
< > < >
5 0 5 | 15 0 5. @
5 5
v v
Unit 7 Lesson 15 Activity 2
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3 Name: Date: Period: ..
Parabola Art
EB Createa design by graphing parabolas. YA
Record the functions you use.
5
< >
-5 0 5 T
........................................................................................ T
v
Unit 7 Lesson 15 Activity 3
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E Synthesis .................................................................................................................................................................
Here is the graph of g(x) = 2(z — 3)? — 6. |

g(z) is a transformation of f(z) = 2.

Explain how you can determine the vertical scale from the

equation and the graph. — L) >
.5 \
Equation: \
BV
Graph: | v i
Things to Remember:
Unit 7 Lesson 15 Synthesis
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Lesson
16 Name: Date: . Period: .
Through the
Gates
Let's write equations of parabolas given
their key features.
Warm-Up
You'll use the digital activity for Problems 1-2.
BB n this lesson, a gate is the space between YA
two points that look the same. 1
Adjust the parabola so that it goes through the \\ 5 l’
gate between the purple triangles. \ |/
4-10 540 5 10>w
-5
-10
v
[ 2 ] Adjust the parabola to go through all three gates. 13‘
\ e
°%
\ /
< e/ V Qe
10 5 0 5 10
-5
-10
Unit7 Lesson 16 Warm-Up
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Activity

1 Name: Date: Period:

Going Through Gates

You'll use the digital activity for Problems 3—-4.

Change the equation so that the parabola goes YA
10
through the gate.

9]

Original equation:y = 2% — 1

New equation: 4.10 -5 0 5 105:
-10
Q Write an equation for a parabola that goes YA
10
through each set of gates.
5T
A
< =l }
10 5 0 5 10T
-5
-10
v
g Renata and Mateo each wrote an equation ) 134.
for a new challenge. \ H
L
Renatawrotey = (x + 1)(z + 5). ETG
Mateo wrote y = (z + 3)* — 4. \ !
. . < >
Whose equation created this parabola? -10 - 5 10®
Renata's Mateo’s Both  Neither A5
Explain your thinking.
-10
v
Unit 7 Lesson 16 Activity 1
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1 Name: Date: Period:

Going Through Gates (continued)

g In the digital activity, write an equation for a _ua
parabola that goes through each set of gates. ¢
T
< o e O
-10 -5 0 5 10
-10
v
Here is the equation Haru entered for YA
the previous challenge: y = -(x + 3)? + 5. 10
a  What did Haru do well? t =
1 o
< e >
10 5 o‘“ 5 102
\
b How would you change Haru's equation
so that it goes through all of the gates? -5
/ \
/] \
-10
Unit 7 Lesson 16 Activity 1
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Activity
2 Name: Date: Period: ..
Challenge Creator
Bl Use the digital activity to make a challenge for My Challenge
your classmates to solve. A
« Select the number of gates you want to include.
* Dragthe movable points in the activity to create 5
a challenge.
» Write an equation for a parabola that goes through
each set of gates. <
-10 -5 0 5 10T
-5
-10
v
Equation: ...
Unit 7 Lesson 16 Activity 2
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g Synthesis .................................................................................................................................................................
| Describe a strategy for writing a quadratic equation YA :
that matches a graph. 10
Use the example if it helps with your thinking. / c
|
| \
< 2 \o
10 slaolm 5 10
| \
| |
-5
-10

Things to Remember:

Unit 7 Lesson 16 Synthesis
883
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Lesson

17 Name: Date: . Period: ..

Reasonable Rent

Let's use quadratic functions and revenue to

make sense of an issue in society: the cost of
housing.

Warm-Up

g The median income for a family in Metropolis is $2,000 a month.

a °* Discuss: What do you think median income means?

Create a diagram to show how much $2,000 i
you think a family should budget for

rent, food, savings, and other expenses.
Discuss your choices with a partner.

g The median rent in Metropolis is $1,300 a month. Let's look at the budget of a typical

Metropolis family. Residents claim that rent is too expensive in Metropolis.

a  Why might they feel that rent is too expensive?

b How might rent prices affect the community?

Unit7 Lesson 17

Warm-Up
886



Activity

1 Name: Date: Period: ..

Rent vs. Units

g Many families in Metropolis are struggling to afford rent.

City Roots (C.R.) is an organization working to establish affordable housing in Metropolis.
They buy apartments and rent them at an affordable price.

*** Discuss: How could C.R. decide what to charge for rent?

Q Metropolis has a total of 13,000 housing units.
Every time rent increases by $100, C.R. estimates that they can rent 500 fewer units.

Use this information to complete the table and graph.

. Number of YA

Price of Rent ($) et | U *g 10000
)
©
3
= °
Q
X 5000
Y
(o]
o
Q2
£
=]
4 >

0 1000 2000 x
Price of Rent ($)

E Let's look at the table and graph. Write an expression to represent the number of units
C.R.canrent at any price, z.

Unit7 Lesson 17
887
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Activity

2 Name: Date: Period: e
Rent vs. Revenue

g City Roots Collective used their model . 5
to determine how much revenue they Price of Number O_f Revenue
would make. Rent ($) Rented Units ($)
a  Complete the table. 1,000 8,000 8,000,000
b °*° Discuss: What do you notice? 1,100 7,500 : :
What do you wonder? .......................... ..................................... ............................
- 1,200 7,000 ' :
1,300 6,500
1,400 6,000

Let's look at some revenues from the previous problem.

Write an expression to represent the revenue City Roots Collective could
make at any price, z.

Unit 7 Lesson 17 Activity 2
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Date: Period: ...

2 Name:

Rent vs. Revenue (continued)

BB Here are four considerations City Roots Collective might care about.

a. Making the most revenue
b. Making housing affordable to the most people
c. Making enough money to equal the cost of development

d. Building enough housing to meet the demand

Order them from most important to you to least important to you.

Most important

Least important

EB This project will cost City Roots Collective YA
% 10000000
$8,000,000 a month. <
=]
c
What do you think is a fair price for rent? g 8000000 / \
o
Explain your thinking. 6000000
L' w\
4000000 |/ 7:;;7 \ N
r(z) = ([13000:,1—9:17
2000000
>
0 400 800 1200 1600 2000 2400 <
Price of Rent ($)
Unit7 Lesson 17

889
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E Synthesis .................................................................................................................................................................

The British statistician George Box once said: All models are wrong, but some are useful.

a (Choose a model we've explored today.

Rent vs. Units Rent vs. Revenue
y

o 1500?(/) 4 & 10000000 4
= v
= £ 8000000
i 3 \
+ 10000 % 6000000
Q /
x
5 4000000
5 5000
Q 2000000 |-/
£ /
> A
Zz >

0 1000 2000 x 0 400 800 1200 1600 2000 2400 =

Price of Rent ($) Price of Rent ($)

b Explain how that model is wrong and how it is useful.

Things to Remember:

Unit 7 Lesson 17 Synthesis
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Unit 8
Lesson

2 Name: Date: . Period: ..

Two-Factor
Multiplication

Let's rewrite factored-form quadratic
expressions in standard form.

Warm-Up

BB An area model shows equivalent quadratic expressions.

a Here are three area models.

3x 5

4x

3
Factored Form Factored Form Factored Form
2z +4)(3z + 5) 4z +3)(2z + 1) (x + 10)(52)
Standard Form Standard Form Standard Form
622 4+ 222 + 20 8x2+ 10z + 3

5x% 4+ 50z
b Where on the area model do you see the factored form? Where do you see the standard
form?

Factored Form: Standard Form:

Unit 8 Lesson 2 Warm-Up
915



Activity

1

Name: Date: Period:

Multiplying With Area Models

B \atch each expression with an equivalent area model. One area model will have
no match.

x(x + 4) 3z(z + 4) (x + 4)(x + 3)

T 3
€z x 4
$-
4
T 3
T 4
: sm.

Let's look at two cards that Sahana correctly matched.

She wrote this standard-form expression: 3z% + 12z.

Show or explain where you see 3z% + 12z in the area model or in the
factored-form expression.

Unit 8 Lesson 2 Activity 1
916



1 Name: Date: Period:

Multiplying With Area Models (continued)

BB Hereis alist of equivalent expressions.

Circle one expression.
A. 22+3x+5x+15

B. 22+ 8x+15

C. z(z+3)+5(z+3)

Show or explain how you see it represented in
the area model.

BB a Drawanareamodelto represent the expression (z + 7)(x + 3).

b Rewrite (z + 7)(x + 3) in standard form.

Unit 8 Lesson 2 Activity 1
917



Activity

2 Name: Date: Period:

Multiplying With Diagrams

g The diagram on the right shows a different way to represent the area model.

3x 5 3x 5
2x 622 10z
4 122 20

*** Discuss: How are the area model and the diagram alike? How are they different?

Multiply to rewrite (2= + 5)(z + 8) in standard form. x 8
Use the diagram if it helps with your thinking. 20
5
Unit 8 Lesson 2 Activity 2
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Activity
Name: Date: Period: ...
Multiplying With Diagrams (continued)
g Karima tried to rewrite (5z — 3)(2x + 5) in standard form 5x -3

and made an error.

. . , 2x| 10x? -bx
What did Karima do well? What could she improve?

Something Karima did well: 5| 25x -15

10x2 + 31x - 15

Something Karima could improve:

g Multiply to rewrite each expression in standard form. Use the diagrams if they
help with your thinking.

a (z+6)(x+10) b (Bz+ 1)(x +6)

¢ (2z—-6)3x+1) d 4z +5)(z—-7)

Unit 8 Lesson 2 Activity 2
919
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E Synthesis .................................................................................................................................................................

Describe how to write a factored-form expression in 2z —3)(x +4)
standard form.

Use the diagram if it helps with your thinking.

Things to Remember:

Unit 8 Lesson 2 Synthesis
920



Unit 8
Lesson

3 Name: Date: . Period: ..

Standard Feature

Let's look for patterns that help us rewrite
factored-form expressions in standard form.

Warm-Up

EB which expression is equivalent to (z + 5)%?

Use the diagram if it helps with your thinking.

A. 2>+ 25 B. 22+ 10z + 25
C. Both D. Neither

Explain your thinking.

BB L et's look at how two students determined the expression equivalent to (z + 5)°.

Discuss: How are their strategies alike? How are they different?

Unit 8 Lesson 3 Warm-Up

923



Activity
1 Name: Date: Period:

Standard Form

BB e often use az? + bz + ¢ to represent a quadratic
expression in standard form.

Where do you see q, b, and ¢ in the area model?

622 + 222 + 20
() —— ——
a b c

g Group the equivalent expressions. One expression will have no match. Use the
diagrams if they help with your thinking.

(x + 3)(z +3) St G z2—9 (xz + 3)?

(x —3)(z +3) 3z(x + 3) x4+ 9 x’+ 6z +9

Unit 8 Lesson 3 Activity 1
924



Activity

Name: Date:
1

Standard Form (continued)

BB Here are two equivalent expressions:

(x —3)(x +3)and 2z*—9

°"" Discuss: Why does (z — 3)(z + 3) have a b-value of 0
when written in standard form?

Use the diagram if it helps with your thinking.

BB Here are two equivalent expressions:
3z(z + 3) and 322+ 9z
Why is the c-value 07

Use the diagram if it helps with your thinking.

-

Period:

Select all the expressions that have a b- or c-value of 0 when written in standard form.

O A (3z—1)@z+1)
O B. (z—4)(z—4)
OC. z(x+4

OD. Bz+1)(z—1)

O E. (¢ + 10)(z — 10)

Unit 8 Lesson 3
925
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- Activity -

2 Name: Date: Period:

Now I Know My ABC’s

g Write an expression in factored form that
has a b-value of 0 when written in standard form.

Use the diagram if it helps with your thinking.

g Write an expression in factored form that
has a positive b-value and a negative c-value
when written in standard form.

Use the diagram if it helps with your thinking.

D Here are four expressions that have a Factored Form Standard Form
positive b-value and a negative c-value.
(x —2)(x +9) x*+ 7x — 18
Describe any patterns you notice.
(r + 10)(z — 8) x>+ 2z — 80
Br+7)(z—2) 322+ 1z — 14
(4xr —9)(x +3) 4x?+ 3x — 27
Unit 8 Lesson 3 Activity 2
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2 Name: Date: Period:

Now I Know My ABC’s (continued)

g Write an expression in factored form that
has a b-value greater than 5 and a c-value of 1
when written in standard form.

Use the diagram if it helps with your thinking.

Write an expression in factored form that has
a negative a-value, a negative b-value, and

a negative c-value when written

in standard form.

Use the diagram if it helps with your thinking.

b Compare your expression with another group’s expression.

Discuss: What patterns do you notice?

Explore More

m Do you think it's possible to write an expression in factored form that has a b-value
of 0 and a positive c-value when written in standard form? Circle one.

Yes No Not enough information

Explain your thinking.

Unit 8 Lesson 3 Activity 2
927
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E Synthesis .................................................................................................................................................................

Describe 2-3 patterns you noticed between Bz —2)(3z +2)
equivalent expressions in factored form and

in standard form. (z —6)(z —3)

Use the examples if they help with your thinking. (& +5)(z +5)
(5z + 2)(z —5)

2z(x —4)

Things to Remember:

Unit 8 Lesson 3 Synthesis
928
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Lesson

1 Name: Date: . Period: ..

X-Factor X

Let's rewrite standard-form quadratic ?
expressions in factored form.

Warm-Up
1. Match each expression in factored form with its equivalent expression in
standard form.
Factored Form Standard Form
a. Gz+6)(x—-3) 5%+ 43z — 18
b. 6z-3)z+6) 522—9x — 18
c. Gx—=2)x+9 522 — 43z — 18
d Gz+2)(x-9 e 522+ 27r — 18
Unit 8 Lesson 4 Warm-Up

931



Activity

1 Name: Date: Period: e
Diagram Puzzles

Complete each diagram puzzle, standard-form expression, and factored-form expression.

Diagram Standard Form Factored Form

3x -5
2.
4x
........................................................ + 15 Bx =54z ........)
-9x 15
21 3
3.
: 452 6z
4x? 2z 4+ 3) (o )
-9
4,
: 222 -3x
2224+ BT
8z
5.
322 4x
15z 20
Unit 8 Lesson 4 Activity 1
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Activity

1 Name:

Date:

Diagram Puzzles (continued)

Diagram

Standard Form

Factored Form

Period: ...

-

z?— 3z — 10

z
72
-10
322
1

32+ 4x + 1

24+ 92 + 20

6%+ 7x + 2

Unit 8 Lesson 4

933
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Activity
Name: Date: Period: ..
Next Steps
Nicolas is trying to factor 222+ 92 + 7. 2x 1
10. " Discuss: x| 2x2 X
« What did Nicolas do well?
« Explain what you think is incorrect about Nicolas's work. 3 1ux 3
+ What could he try next?
Snehais trying to factor 222+ 232 — 12. She started by creating 2X
this diagram.
x| 2x?
11. List pairs of constants Sneha could try in order to complete
the outside of the diagram. -12
Sneha tried the numbers -6 and 2. 2X @
12. '*° Discuss: x| 2x% | 2x
» How can you tell Sneha's work is incorrect?
« What did Sneha do well?
' -12x | -12
« What could she try next? e
13. Rewrite 22%+ 232 — 12 in factored form.
Unit 8 Lesson 4 Activity 2

934



2 Name: Date: Period:
Next Steps (continued)

14. Arianais trying to factor 1022 — 7z — 12. She starts by
creating this diagram. 10x?

Ariana says: | have to use factors of 10. | also need to
use factors of -12. -12

What do you think she means?

15. Rewrite 1022 — 72 — 12 in factored form.

16. Here are three other expressions with a c-value of -12. Rewrite each expression in
factored form. Use the diagrams if they help with your thinking.

a 247 -—12 b 3;2_ 162 —12 cC 62—z —12

Unit 8 Lesson 4 Activity 2
935
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Synthesis .................................................................................................................................................................

17. Describe how to rewrite a standard-form expression 522 — 31z — 28
in factored form.

Use the example if it helps with your thinking.

Things to Remember:

Unit 8 Lesson 4 Synthesis
936
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Lesson

5 Name: Date: . Period: ..

Form Up b

Let's factor some special quadratic expressions. ' C- B

Warm-Up
Eliza is trying to factor 22+ x — 56. She started by listing pairs of numbers that
multiply to -56.
1 and -56 2 and -28 4 and -14 7 and -8
-1 and 56 -2 and 28 -4 and 14 -7and 8

1. °°° Discuss: Which pairs might Eliza try first? Why?

2. Factor each expression. Use the diagrams if they help with your thinking.

a 2242 —56 b 24 26x —56

Unit 8 Lesson5 Warm-Up
939



Activity

Name: Date: Period: ...
1 ) L3 o o o
Spotting Similarities

Here are three groups of expressions.

42— 25 8x%+ 32x + 24 x?— 6x — 27

x?— 36 -4x% + 8x + 32 x>+ 2x — 80
x?— 100 -102%2— 20z — 10 x*— 13z + 30
25x%— 49 2x%*— 22z + 60 x*+ 2x — 63

3. Explain how the expressions in each group are alike.

Group 1:

Group 2:

Group 3:

4. Factor one expression from each group. Use the diagrams if they help with your thinking.

Group 1: Group 2: Group 3:

Unit 8 Lesson 5 Activity 1
940



Name: Date: Period: . .

Activity - -
1

Spotting Similarities (continued)

Deiondre factored the expression 722+ 28z + 21.

Deiondre
2
5. °** Discuss: T+ 28x + 2
T(x*+4x + 3
* Are 72%+ 28z + 21 and 7(2?+ 4z + 3) equivalent? (x x+3)
How do you know? T(x +3)(x +1)

« Why might Deiondre have written 7(z*+ 4z + 3)
as afirst step?

6. Does Deiondre's expression belong in Group 1, 2, or 3? Explain your thinking.

Yasmine factored the expression 92 — 49. Yasmine

2 -
7. °°° Discuss: Does Yasmine's expression belong in Group 1, 9x 49
2, or 3? Explain your thinking. 9x* + Ox - 49
Gx - 7D@x +7)

8. Write a new expression in standard form that belongs in the same group as Yasmine's.

9. Factor the expression you wrote in the previous problem.

10. Factor each expression. Use the diagrams if they help with your thinking.

a 32°— 6z — 105 b 1622—49 C  4x°+52x + 120

Unit 8 Lesson5 Activity 1
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Activity

2 Name: Date: Period:

Solve and Swap

You will get a card.

Factor the expression on your card. Draw a diagram if it helps with your thinking.

Find a partner and swap cards. Factor your new expression, then check with your partner.
» Find a new partner and repeat this process.

Card . Card .

Card . | Card .
Card ... Card ...
Card . Card

Unit 8 Lesson5 Activity 2
942
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} Synthesis .................................................................................................................................................................

What do you think is important to remember when factoring an 3
expression in standard form? 52 — 181 —

Use the expressions if they help with your thinking.

Things to Remember:

Unit 8 Lesson 5 Synthesis
943
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Trading Cards

(p-10f2)

&~ Directions: Make one copy per 32 students. Then pre-cut the cards and give each student one card.

0
o
0
S
<]
"
0
o
-

Activity 2

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

____________________________________________________________________________________________________

Card1 Card 2 Card 3 Card 4

>+ 5x—6 E 272 — 13z — 24 E 2224+ 2x +4 E 22 + 182 + 80
Card 5 . Card6 Card 7 . Card8 3

2>+ 3z —10 E 10022 — 9 E 62%> — 62 — 36 E 42%* + 132 + 10
Card 9 Card 10 Card 11 Card 12

422 —8x — 5 E 922 —1 E z?> — 152 + 56 E 322+ 8z — 16
Card 13 Card 14 Card 15 Card 16

x? — 25 E z? — 100 E >+ 5xr —14 E 22% + 202 + 18



Trading Cards

Activity 2
(p-20f2)

10
o
0
c
<]
"
n
o
-

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

____________________________________________________________________________________________________

Card 17 Card 18 Card 19 Card 20
25x% — 64 E 512 — 152 — 20 E 322+ 132 + 12 E 2 —4
Card 21 . Card 22 . Card 23 . Card 24 8
2> — 16 E x> — 62 —40 E 22% + 152 + 18 E 1522 — 52z — 20
Card 25 Card 26 Card 27 Card 28
-62% + 21z E >+ 11z + 18 E z?> — 36 E 1022 — 60z + 80
Card 29 Card 30 Card 31 Card 32
> +8x —9 E 5x% — 45 E 202 — 172 — 9 E 1022 + 30z + 20



Unit 8
Lesson

Name:

6

Shooting Stars

Let's determine the z-intercepts of quadratic
functions written in factored form and
standard form.

Period: ..

Warm-Up

g Determine whether each coordinate pair is an z-intercept or a y-intercept.

Ordered Pair x-intercept

y-intercept

Neither

Unit 8 Lesson 6
946

Warm-Up



Activity

Name:

Date:

Star Mail

g Send stars to the x-intercepts of this
function:

f@) =@ +4)(z - 1)

Ordered Pair

Star#l (-4, 0)

g Send stars to the x-intercepts of this
function:

g(x) = (z + 1)(2x — 6)

Ordered Pair

g Let's look at Aba’s strategy from the previous problem.

°** Discuss:
« Why did Aba replace g(z) with 07

How did Aba figure out the coordinates of the z-intercepts?

Unit 8 Lesson 6

-

Period: e

Activity 1



Activity
2 Name: Date: Period: e

Standard Space Mail

E Send stars to the z-intercepts of this function:
h(z) = 2>+ 3z — 10
. Ok K
Ordered Pair
. Star#l
. star#2

g Aba, Darius, and Rishi factored the function a(x) = 42? + 202 + 24 in three different ways.

Aba Darius Rishi
a(x) =4(z + 3)(z + 2) a(r) = (4z + 8)(z + 3) a(r) = (22 + 6)(2x + 4)

a ' Discuss: How can you see that each equation has the same z-intercepts?

b Write the z-intercepts in the table below.

x-intercepts Ordered Pair

z-intercept #1

Send stars to the z-intercepts of this function:

b(x) = 22— 11z + 12

Ordered Pair

Star #1

Unit 8 Lesson 6 Activity 2
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Activity

-

3 Name: Date: Period: ..
Zero, My Hero
Bl A term related to x-intercepts is zeros. The I%A
zeros of a function are the z-values that make
f(x) =0.
5
a " Discuss: How are zeros related to
z-intercepts?
- -
-10 -5 0 5 10T
-5
-10
A\ 4

b  Write a function whose zerosare x = -4 and z = 2.

f(z) =

g The function f(z) = 2* + 62 + 9 has exactly

Y
4
one zero. ﬁ
Write a new quadratic function that has exactly ‘\ J
one zero.
\ /
g(x) =
-10 -5 0 5 10
-5
-10
v
Explore More YA
; 10
Show or describe as much as you can about the
graph of this function: 5
f@)=(x + )(z — 2)(= + 3)
-10 -5 0 5 102
-10
v

Unit 8 Lesson 6
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Describe a strategy for determining the x-intercepts
or zeros of a quadratic function.

Use the examples if they help with your thinking.

Things to Remember:

Unit 8 Lesson 6 Synthesis
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Unit 8
Lesson

7 Name: Date: . Period: ..

Make It Zero

Let's use the zero-product property to solve
quadratic equations.

Warm-Up

Determine the solution to each equation.

4a =0 0 = 2mb 6(c —5)=0 7e(d+8)e9=0

B3 The zero-product property states: If the product of two or more factors is 0, then at least
one of the factors is 0.

We can use this to help solve equations like 4a = 0 or 6(c — 5) = 0.

Write a new equation using the variable x that the zero-product property could help solve.

Unit 8 Lesson7 Warm-Up
953



- Activity -

1 Name: Date: Period:

Solve It

Use the zero-product property to solve the following equations.

(w—4)(2:v +3)=0

B 5. 4+4-0

Bl 3. 18:+15=0

Unit 8 Lesson7 Activity 1
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1 Name: Date: Period:
Solve It (continued)

g Here is Hamza's work from the previous problem.

3x*-18x +15=0
Bx-3(x-5=0
x=3o0rx=5

a  What is something Hamza did well?

b What is something Hamza can improve?

Unit 8 Lesson7 Activity 1
955



Activity

2 Name: Date: Period:
Zeroing In

Inola says you can't use the zero-product property to solve the equation 22 — 4 = 3x.

a '"" Discuss: Why might Inola think that?

b Describe how you could rewrite the equation so that the zero-product property
can be used.

g Solve Inola’s equation: 22— 4 = 3.

Unit 8 Lesson7 Activity 2
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2 Name: Date: Period:
Zeroing In (continued)

El The equation 922= 122 — 4 has one solution.

What's the solution? Show or explain your thinking.

Explore More

m Write at least one equation with x = 2 and = = 3 as solutions.

Try to write some equations you think none of your classmates will write.

Unit 8 Lesson7 Activity 2
957
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How can you use the zero-product property to
solve a quadratic equation?

Consider the examples if they help with

your thinking. 22 — 18z +15=0

Things to Remember:

Unit 8 Lesson7 Synthesis
958
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Lesson

8 Name: Date: . Period: ..

Zero, One, or Two?

Let's determine whether quadratic equations
have zero, one, or two solutions.

Warm-Up
E Determine the value of each expression using mental math.

a g

¢ (o

d Solve 22 = 64.

Unit 8 Lesson 8 Warm-Up
965



- Activity -

1 Name: Date: Period:

How Many?

E For each equation, put a check for the number of solutions.

Equation No Solutions One Solution Two Solutions

Q Diya says that x = 4 is the only solution to (x — 3)>=1.

a Discuss: How do you know that x = 4 is a solutionto (z —3)?=17

b Write a hint to help Diya determine another solution.

BB Hereis anew equation: 22— 16 = 9.
How many solutions does this equation have? Circle one.
No solutions One solution Two solutions

Record any solution(s) here:

Unit 8 Lesson 8 Activity 1
966



Activity

Name: Date:
1

How Many? (continued)

g Rewrite the equation 22— 16 = 9 so that it has no solutions.

Show or explain your thinking.

Here is a new equation: (z — 5)?= 36.
How many solutions does this equation have? Circle one.
No solutions One solution Two solutions

Record any solution(s) here:

Unit 8 Lesson 8
967
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Activity

2 Name: Date: Period:

How Many and More

g For each equation, put a check for the number of solutions.

Equation No Solutions One Solution Two Solutions

g Here are two equations from the previous problem.
(x+2)(z+2)=0 x?=-9

Explain how you decided on the number of solutions for (z + 2)(z + 2) = 0.

Explain how you decided on the number of solutions for 2 = -9.

Unit 8 Lesson 8 Activity 2
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2 Name: Date: Period: ...
How Many and More (continued)

EJ solve as many challenges as you have time for.
+ Circle how many solutions each equation has.
+ Record any solutions.

Equation Number of Solutions Solution(s)

No  One Two
a 30=22—6 ; ) ; o )
; - solutions @ solution :  solutions
: : : T = e
N : 0 : - T =
o ne wo
b T2+ 1=1 ] . . .
- solutions @ solution @  solutions
: : : L=
N : 0 : - T = e
o ne wo
c (x —4)2=-12 : . : . : .
- solutions @ solution :  solutions
: : : T =
N : 0 : - T = e
o ne wo
d oz +2)=15 _ ; Co )
- solutions @ solution :  solutions
: : : L=
N : 0 : - T =
o ne wo
e —4)(x —4)=16 : , z . : .
(@ -9 -4 - solutions @ solution :  solutions
: : : T =
: N : 0 : - T =
s o ne wo
f 3z2—3=-3 ; . : . : :
; - solutions @ solution :  solutions
: : : L=
Unit 8 Lesson 8 Activity 2
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E Synthesis .................................................................................................................................................................

a Discuss these questions:

* How can you determine the number of solutions to
a quadratic equation?

* How can you solve a quadratic equation?

b Select one question and record your response.

Things to Remember:

Unit 8 Lesson 8 Synthesis
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Lesson

9 Name: Date: . Period: ..

Graph to Solve

Let's use graphs to solve quadratic equations.

Warm-Up

g Determine whether each statement is true or false.

Statement

x =2 and z = 3 are the solutions to (z — 2)(z — 3) = 6.

g Let's look at the statement Saanvi incorrectly said was true.

a  What might have Saanvi been thinking?

b What would you say to Saanvi to help her see that this statement is false?

Unit 8 Lesson 9 Warm-Up
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Activity

1 Name: Date: Period:

When in Doubt, Graph It Out

g Malik used the Desmos Graphing Calculator to determine the solutions to
(x —2)(x —3) =6.

a |Let's watch the animation to see Malik’s strategy.

b °°° Discuss: Where in the graph can you see that the solutionsarez =0and z =57

B Usea graphing calculator and Malik's strategy to solve 2+ 2x + 1 = 4.
How many solutions does this equation have? Circle one.
No solutions One solution Two solutions

Record any solution(s) here:

If you circled No solutions, complete the statement:

The equation has no solutions because . . .

Unit 8 Lesson 9 Activity 1
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1 Name: Date: Period:

When in Doubt, Graph It Out (continued)

Bl saanvialsosolved 22+ 22 +1=4 by graphing. \ l?éA ,
\ |
\ /
She graphed the equation y = 2>+ 2z + 1 — 4.
Show or describe where you see the solutions \‘ y-=lz2 $2e 14
to 22+ 2z + 1 =4 in Saanvi's graph. 1/ i !»
-10 -5 \ 0 5 10
-5
-10
v
g Use any strategy to solve (z — 3)*=-1
How many solutions does this equation have? Circle one.
No solutions One solution Two solutions
Record any solution(s) here:
L =
L = e
If you circled No solutions, complete the statement:
The equation has no solutions because . . .
Unit 8 Lesson 9 Activity 1
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Activity

2 Name: Date: Period:
None, One, or Some

Malik and Saanvi each used graphing to solve (z + 3)(z — 1) = 5.

a Take alook at each student’s strategy.

Malik Saanvi
N YA ' YA '
\ |
] 8
(-4,5) 411 (255) \ 4
\ | \ |
« \ / . < (-4,0) (2,0) >
-8 -a\ o 4 8 = -8 A of [ 4 8 =
! \L [
‘ \ 4l
\
-g -8
| 1
v v
Graphy = (z +3)(zr —1)andy =5. Graphy = (z + 3)(z — 1) — 5.
Where do the graphs intersect? What are the z-intercepts?
b °°" Discuss:
* How are their strategies alike? How are they different?
»  When might you use one strategy or the other?
Unit 8 Lesson 9 Activity 2
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Activity -

Date:

2 Name:

None, One, or Some (continued)

Bl Usea graphing calculator to solve as many challenges as you have time for.
+ Circle how many solutions each equation has.

+ Record any solutions.

Equation

c 202 —x —4 =2

Unit 8 Lesson 9

Number of Solutions

No

. solutions

No

. solutions

No

. solutions

No

. solutions

No

. solutions

No

. solutions

One
solution

One
solution

One
solution

One
solution

One
solution

One
solution

977

Two
solutions

Two
solutions

Two
solutions

Two
solutions

Two
solutions

Two
solutions

Solution(s)

-

Period:

Activity 2



. G

g Synthesis .................................................................................................................................................................

Describe a strategy for using a
graphing calculator to solve a
quadratic equation.

Things to Remember:

Unit 8 Lesson 9 Synthesis
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Unit 8

Lesson
11 Name: Date: . Period: ..

Square Dance

Let's build squares using tiles and algebra.

Warm-Up
a  Write each expression in factored form. Use the diagrams if they help with your thinking.

2?4 8z + 16 2+ 8x + 12

b °°° Discuss: How are 2+ 8z + 16 and 22+ 82 + 12 alike? How are they different?

Unit 8 Lesson 11 Warm-Up
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Activity
Date: Period:

1 Name:

Perfect Squares

2 | (z +4)*and 2*+ 8x + 16 are perfect squares. r 4
x| 22 | 4x
4| 4z | 16
x 6

(r + 6)(zr + 2) and 2?2+ 8z + 12
are not perfect squares. z| 22 | 6z

°*° Discuss: What do you think makes an expression a perfect square?

b Write a different expression that is a perfect square.

Bl Here are more perfect square expressions written in factored and standard form.

Factored form: (z + 8)*
Standard form: 22+ 16z + 64

Factored form: (z + 1)

Standard form: 22+ 2z + 1
1 x 8

xT

a °°" Discuss: What do you notice? What do you wonder?

b Isa?+4 122 + 144 a perfect square? Circle one. Yes No Not enough information

Explain your thinking.

Activity 1

Unit 8 Lesson 11
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1 Name: Date: Period: e
Perfect Squares (continued)

g Sort the expressions based on whether they are perfect squares.

2?4+ 10z + 100 x?— 242 — 144 2+ 4 x>+ 5z + 6.25

x?— 24z + 144 x>+ 10z + 25 (x — 4)?

Perfect Square Not a Perfect Square

Q How did you decide whether the expression 2+ 5z + 6.25 was a perfect square?

Unit 8 Lesson 1l Activity 1
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- Activity -

2 Name: Date: Period: .
Completing Squares

Q This perfect square is written in factored and standard form. Some numbers
are smudged.

Factored Form Standard Form

(z +w)? 22 + 62 +»

Is there enough information to determine the smudged numbers? Explain your thinking.

Use algebra tiles if they help with your thinking.

Here is a new expression with a smudge.

22 + 220 +»

If the expression is a perfect square, what number
is smudged?

Use the diagram if it helps with your thinking.

ER sadia wrote the expression (z + 11)* to help determine the 22 4220 +
smudged number.
. . . . (x +11)2

Explain why this makes sense and how it can help Sadia ”

figure out the smudged number. X
X
"

Unit 8 Lesson 11 Activity 2
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2 Name: Date: Period: e
Completing Squares (continued)

El solveas many challenges as you have time for.

If each expression is a perfect square, what number is missing?

a 22—102 4 b 224+20x + C %4 r + 36

d 224 z + 100 e 22—502 4 foox?4 o r + 144

g

Explore More

E Use the Explore More sheet to explore the graph of perfect square equations.

Unit 8 Lesson 11 Activity 2



. G

Synthesis .................................................................................................................................................................

How can you determine whether an expression is a
perfect square?

Things to Remember:

Unit 8 Lesson 1l Synthesis
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Science Mom Lesson 83

Lesson 8.11

Name: Date: Period: Activity 2

Explore More

Sothy noticed that when he graphs perfect square YA
equations, each parabola’s vertex is on the z-axis.
Will this always be true?

e
—

Explain your thinking.

Use a graphing calculator if it helps with \
your thinking.

—

el
1]
—
8
+
IN]
K
Nl
<
1]
)
)
-
N
[\
<
|
8
R
o
N
8
-+
e
| -
15

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



Unit 8
Lesson

12 Name: Date: . Period: ..

Square Tactic

Let's develop a new strategy for solving

quadratic equations called “completing the
square.”

Warm-Up
g Here are seven expressions. The first four are represented with algebra tiles.

For each expression, how many unit tiles do you need to add to make it a perfect square?

a 224 10x +

x 5

c d 224122 +16+ ...
T 6
T
6
e 124202 +70+ fo2?24+ 122 +24

g 22416z +11 +

Unit 8 Lesson12 Warm-Up
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Activity

1 Name: Date: Period: e
Ancient Equations

B Here are three equations.

Equation A Equation B Equation C

(x +3)*=25 x*+ 6z +9 =25 x4+ 6z =16

°** Discuss:

« What do you notice about each equation’s structure?
* Which equations can be solved by taking the square root? Explain how you know.

Solve the equation 22— 8x + 16 = 9.

g Let's look at how Deven and Tay each solved the previous equation.

Discuss: What was each student’s strategy? When might you use one strategy or
the other?

Unit 8 Lesson12 Activity 1
998



Activity

1

E The word algebra comes from the title of the book Hisab al-jabr w'al-Mugabala, “The

Name:

Date:

Ancient Equations (continued)

Compendious Book on Calculation by Completion and Balancing.”

Original

— oy —

Blaky oy il 32 i ]y . JUNELS i pny E s
) el U 0,36 e sl sl e o
E I R X0 Pty IEV PR R
e 3 NieVliad o bl Buid 0o J 0K

Gsosins Bl G fd G )
U b oy 5 e o bindl o5 A T6ns0 Tl 4y
oo b b s o a3 2l i )i 3 20 e ale o 500
g8 Lt e e U b a2 5 e i e
ot pBeds O el Jio o W 2 i s
lisy N JerYIs 2l id py it 3 Lst 2 S} o Uy
il et Sy JU1 59 et ks S e 2 e
ol () oy 000 Bt 4 el il 2o Lo e e
W3 e o bl 3 0 2o gt A Lt 3 A D S
B

g el o )

PO 01 (PP R U A P g0
‘; 136 i e el ey k6

« i gay o3l o o Lk
s s il G o 036

= 3 ye sy il e
Do U o U V012015 25 95185 55 s b

vilv=nyyte=u o vre=x14"e (1)

English Translation

16 )
hich is the square, and the two,
n ake

namely five, we obtain three
the side of the quadrangle p
square; it is the oot of this square, and the square
itself is nine. This s the figure:—

@

ion of the Case: “a Square and
Dirhems are equal to ten Roots.®

We represent the square by a quadrate A D, the
length of whose side we do not kn joina.
parallelogram, the breadih of whi
the sides of the quadrate A D such as HN.
This paralellogram is HB. The length of the two

* Geometrical ilustration of the case, 2 +21 = 10

The book was written in 830 CE by Muhammad ibn Masa al-Khwarizmi, the
mathematician who many scholars believe began the study of algebra.

The focus of the book is solving equations, including: z? + 10x = 39.

*** Discuss: What are some different ways you could solve this equation?

B Hereis a translated version of the author's first step in solving
the equation.

How does this help solve the equation?

Unit 8 Lesson 12

999

al-Khwarizmi
2>+ 10z =39

x2+10x + 25=39 + 25

-

Period: . .

Activity 1



- Activity -

2 Name: Date: Period:

Completing the Square

al-Khwarizmi's process is called completing the square.

Solve 22+ 14z = 31 by completing the square.

B solve the equation z*+ 6z + 4 = -3.

Unit 8 Lesson 12 Activity 2
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2 Name: Date: Period: e
Completing the Square (continued)

E Roberto made a mistake while solving the equation Roberto
r2—12x + 6 = 14.
What did Roberto do well? What should he fix? 22 — 127 + 6 =14

x2-12x +36 =14+ 36
(x - 6)2 =50

x-6=1+50

x=62+50

Explore More

E) @ :°° piscuss: How many solutions does the equation #?+ 10z = -60 have?

b Canyou write another equation of the form 22+ 10z = ... thathas ...
No solutions: 22+ 102 = ..o
One solutions: 22+ 102z = ...
Two solutions: 224+ 102 = ...
Unit 8 Lesson 12 Activity 2



Synthesis .................................................................................................................................................................

Here are the solving strategies you've seen in
this unit: factoring, graphing, and completing the
square.

Discuss:
» Which strategy would you use for each equation?

* What are the advantages and disadvantages of
completing the square?

Things to Remember:

Unit 8 Lesson 12 Synthesis
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Unit 8
Lesson

1 1 Name: Date: . Period: ..

Formula
Foundations

Let's explore how the quadratic formula can
be derived from the process of completing the square.

Warm-Up

Alma wants to solve 522 + 9z + 3 = 0 by completing the square. Alma

Here is her first step. 522 +92+3=0

Discuss: X2 + q?x + % =0
« What did Alma do?

« Why do you think this is her first step?

* What would you do next?

Unit 8 Lesson 14 Warm-Up
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Activity

1 Name: Date: Period:

Completing Any Square

g Here are the rest of the steps Alma took to solve 522 + 92 + 3 = 0. Describe what she
does in each step.

Description
5224+ 92 +3=0 Original equation
24230 Divide by 5

D) 9

Let's look at how we can use Alma's steps to solve other quadratic equations.

°** Discuss: What do you notice? What do you wonder?

Unit 8 Lesson 14 Activity 1
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Activity -

Date:

1 Name:

Completing Any Square (continued)

-

Period:

[ 4] Felipe notices that you can write the solutions to an equation without completing the square.

How would the solutions change if the original equation were 322 + 8x — 15 = 07

Unit 8 Lesson 14

Steps

Description

/

1022 +7x4+1=0

Original
equation

Divide by 10

1
Subtract 10

Complete the
square

Rewrite the left side as

20 10 20 a perfect square
x+%: + —%+ ( %)2 Take the square root
o= 270 _% + ( 2_70)2 Subtract %
$x=‘7i\/72_4‘10‘1 Rewrite
2410

1017

Activity 1



Activity

2 Name: Date: Period:

Formula-izing

E We just discovered a way to write the solutions for any quadratic equation without
completing the square!

Use the variables a, b, and ¢ to represent the solutions to az? + bz + ¢ = 0.

Equation: Equation:

722 -9 +5=0 @x2+@x+ﬂ:0
Solutions: Solutions:
xz-(—9)i\/(-9)2—4-7-5 _[ji\/[32—4-C]-[j

2.7 T =
2. ]

g For any quadratic equation: az? + bz + ¢ =0 Step Description
_ 2 _
g = bENVV —dac \/172114“0 / P A = @ = 0 Original equation
/ % + %w+%=0 Divide by
This equation is known as the » b ¢ ¢
) z° + =g Subtract;
quadratic formula.
2 2
By (i) =—£+(i) Complete the square
‘** Discuss: ¢\ @ \2e
_ cr DV (D) Rewrite the left side as
« Whatdotheaq, b, andcinthe 2¢)  a 2a a perfect square
formula represent?
. . R IR A z Take the square root
+  Whyistherea + symbolinthe 2a) a 2a
formula? ) . T\ b
. ) == - (X Subtract
«  What new things could this T=Eo * a T ( Za) wetract 24
formula help you do? \ .
\ x= —bEb° —dac Rewrite

Unit 8 Lesson 14 Activity 2
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3 Name: Date: Period: .
Solution Search

You will use the digital activity to explore solutions to quadratic equations.

a Hereis an equation that has two integer solutions. Find two more equations with two
integer solutions.

Equation lz> =524+ 6=0

5+V1
2

Solutions z =

b Hereis an equation that has one solution. Find two more equations with one solution.

Equation

Solutions

c

Equation

Solutions

d Examine the equations and solutions you found.

° Discuss: What patterns do you notice?

Unit 8 Lesson 14 Activity 3
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g Synthesis .................................................................................................................................................................

A classmate who is absent today

asks for your help.

What would you say to help them
understand where the quadratic

formula came from?

Step

Description

ar’ +bz+c=0

Original equation

Divide by a

@
Subtract o

Complete the square

Rewrite the left side as
a perfect square

Take the square root

Subtract L
2a

Rewrite

Things to Remember:

Unit 8 Lesson 14

1020

Synthesis



Unit 8
Lesson

15 Name: Date: . Period: ..

24 b
Formula Fluency e

Let's use the quadratic formula to solve &' m
quadratic equations. m

Warm-Up

1. The quadratic formula can be used to find the solutions to any quadratic equation in the
form axz?+ bx + ¢ =0.

Determine the a-, b-, and c-values of the following equations.

a 322—-8zx+15=0 b 2°+4432=0

Unit 8 Lesson 15 Warm-Up
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Activity

1 Name: Date: Period: .
Form Over Function

2. Here are four quadratic equations and their solutions. The Quadratic Formula
Use the quadratic formula to show that the solutions = -b £ V' b® ~ 4ac
are correct. 2a
a 22—8r+15=0 b 22+10x+18=0

» = 2(8) £V(-8)2—-4(1)(15)
2(1)
Solutions: z =5andz =3 Solutions: z = -5 + %
c 922—6x=-1 d 2:22+6x+5=0
Solution: z = % No solutions

3. °*° Discuss: Do you think that the quadratic formula is the best strategy for solving
each of these equations? Explain your thinking.

Unit 8 Lesson 15 Activity 1
1024



2 Name: Date: Period:
Error Analysis

You will use a sheet for this activity with the same equations from the previous activity.
There is an error in each attempt to solve the equation.

4. °°° Discuss:

« Whatis the error in each attempt?
* How would you correct the error?
*  Why might someone make this error?

5. Solve the following equation using the quadratic formula, but include an error that
you think would be common.

322—6x—1=0

6. Swap equations with a classmate. Identify and describe the error in each other’s work.

Unit 8 Lesson 15 Activity 2
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- Activity -

2 Name: Date: Period: ...
Error Analysis (continued)

7. Reflect: What kinds of errors do you think you are most likely to make when using
the quadratic formula?

8. Write two pieces of advice that will help your future self correctly use the quadratic
formula. Include examples if they help with your thinking.

Unit 8 Lesson 15 Activity 2
1026



. G

Synthesis

9. What are some advantages of using the quadratic

formula to solve quadratic equations?

What are some disadvantages?

Use the examples if they help with your thinking.

2 —6x+8=0

2 +4xr—1=0

202 + 72 —10=0

Things to Remember:

Unit 8 Lesson 15
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Science Mom Lesson 86

Name:

Error Analysis

Date:

Lesson 8.15

Period: Activity 2

© »2-8:+15=0

a=1,b=-8,¢c=15

_ ~(:8) £V(:-8)* — 4(1H(5)

O »2+102+18=0

a=1b=10,¢c =18

_-10 £1/10% — 4(1)(18)

v 2(1) v 2(1)
_ 8+V-64—60 . -10 +£V100 — 72
- 2 - 2
8 +V-124 -10 +V/28
r =—- r = —
2 2
No solutions r=-5+V14
O 92-62=-1 O 2:2+62+5=0

a=9>b=-6,c =-1

» (6 £V(6)* —4(9)(1)

2(9)
6 +1/36 + 36
r=——"c——
18
L _6£V72
- 18

a=2,b=6c=5

-6\ —1Q)6)

2(2)
. -6£V36—40
B 4
-6 +V-4
T =
4
L _6£2
T4

r=-2andz =-1

523

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




Unit 8
Lesson

16

Stomp Rockets
in Space

Let's solve quadratic equations and explain what
the solutions mean for a situation.

Warm-Up
Here is a stomp rocket on another planet.

The function h(t) = -3t> + 20t + 4
represents the height, in meters, of
the stomp rocket ¢ seconds after it has
been launched.

‘ Let's look at a stomp rocket launch.

. Write a question about the stomp rocket
that A(t) could help you answer.

Unit 8 Lesson 16

1030

Date: .

Period: ..

Warm-Up



1 Name: Date: Period:

Rocket Time

B The function h(t) = -3t2 + 20t + 4
represents the height, in meters, of
the stomp rocket ¢t seconds after it has
been launched.

50m T

When will the rocket touch the ground?
Round to three decimal places if necessary.

g Let's look at Makayla's work from the previous problem.

Makayla says that the rocket will touch the ground at about -0.194 seconds and
6.861 seconds.

**" Discuss:

+ Why did Makayla substitute 0 for a(t)?

« Whatis correct about Makayla's response?
« Whatisincorrect? Why?

Unit 8 Lesson 16 Activity 1
1031



- Activity -

2 Name: Date: Period:

Beam Me Up

[ 4] Here is a new rocket.

The function h(t) = -8t* + 40t + 10
represents the height, in meters, of
the rocket ¢ seconds after it has been
launched.

The rocket reaches a maximum height
of 60 meters.

Write an equation that can be solved
to determine when the rocket is at its
maximum height.

Explain your thinking.

g Here is an equation someone wrote on the

previous screen: 60 = -8t? + 40t + 10. 100m T

How many seconds will it take for the
rocket to reach its maximum height?

Round to three decimal places if necessary.

Unit 8 Lesson 16 Activity 2
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2 Name: Date: Period: ..

Beam Me Up (continued)

KA Hereis anew rocket. h(t) = -4t* + 30t + 10

The function h(t) = -4t* + 30t + 10
represents the height, in meters, of
the rocket t seconds after it has
been launched.

Does this rocket ever reach a height of
100 meters? Circle one.

Yes No

Show or explain your thinking.

The function h(t) = -4¢2 + 30t + 10
represents the height, in meters, of

the stomp rocket ¢ seconds after it has
been launched.

100m T

a |et's watch the stomp rocket launch.

b  Write a question about the height of the
rocket that will have two answers.

Unit 8 Lesson 16 Activity 2
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Activity

3 Name: Date: Period:

Rocket Scientist

g You will use the Activity 3 Sheet to choose your own stomp rocket.

a Choose lt!
« Onthe activity sheet, choose a stomp rocket.

* Inthis table, write down the function, the question you selected, and the
solution to the question.

Round your solution to three decimal places if necessary.

Function:

Question:

Solution:

b Swap It!
« Share your stomp rocket with a partner who has a different rocket.
» Solve the question they chose for their stomp rocket.

Round your solution to three decimals places if necessary.

Partner 1's Rocket
Function:
Question:

Solution:

Question:

Solution:

Unit 8 Lesson 16 Activity 3
1034



Bl Synthesis
 Describe a strategy that helped you answer the

question in today’s lesson.
If you learned it from another student, give them

When will the rocket
touch the ground:

When wijj _the rocket reach its
maximum height?

a shout-out!

cket ever reacha
100 meters?

Will the ro
height of

Things to Remember:

Synthesis

Unit 8 Lesson 16
1035



Science Mom Lesson 87

Lesson 8.16

Name: Date: . Period: .. Activity 3

(p-10f2)
Rocket Scientist

* Choose one stomp rocket.
» Select one of the questions about your stomp rocket.

« Solve the question you chose on the lesson page.

Rocket 1

Gravit

ii%ii « When will the rocket touch the ground?

Launch Velocity « When will the rocket reach its maximum height of
(T T T T T O[T [

: 10.5 meters?

Launch Height

CEEEEEREeaD « When will the rocket return to its original height of
h(t) = -2t + 6t + 6 6 meters?

Rocket 2
Gravity
( | [ | A | J
Launch Velocity « When will the rocket land on the ground?
CTEEEEEEEENED
Launch Height * When will the rocket reach its maximum height of
ceEEEEmEmEEED 57.6 meters?
ﬁ H(t) = 256 + 241
Rocket 3
Gravity
( Ao | 1 1 1| J
Launch Velocity «  When will the rocket touch the ground?
CT T T[T T2 1)
Launch Height * When will the rocket reach its maximum height of
CEEpEEEEEEED 32 meters?
h(t) = -t? + 12t — 4

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



Lesson 8.16

Name: Date: ... Period: ... Activity 3

(p-10f2)
Rocket Scientist

Rocket 4
Gravity . ; )

o & When will the rocket touch the ground~

Launch Velocity « When will the rocket reach its maximum height of
(EEEmmmmeE=s 16 meters?

Launch Height
TEEEEEEDEEED * When will the rocket return to its original height

h(t) = -3t2 + 12¢ + 4 of 4 meters?

Rocket 5

Gravity . ; o)
T E— When will the rocket touch the ground?

Launch Velocity
dEEEEEEEEED

Launch Height
([ [ [ T T [ [ [ 17 []

h(t) = -t> — 6t + 8

Rocket 6
Gravity «  When will the rocket touch the ground?
. [ [ | [ )
Launch Velocity « When will the rocket reach its maximum height
CEEEEEEEpEED of 73 meters?
Launch Height
(T " T T T T T T T
h(t) = -t*> + 18t — 8
Rocket 7
Gravity . i ?
P L . When will the rocket touch the ground?
Launch Velocity « When will the rocket reach its maximum height of
(T T T T T T [T [ 8 meters?
Launch Height
CEEEEEmEmEED +  When will the rocket return to its original height of
h(t) = -1.52 + 6t + 2 2 meters?

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



Unit 8

Lesson
17 Name: Date: . Period: ..

Sums and
Products

Let's make arguments about why the sums
and products of rational and irrational
numbers are always, sometimes, or

never rational.

Warm-Up

1. Here are four claims.

Discuss: Is each claim always, sometimes, or never true?
a The sum of two even numbers is an even number.

b  The product of two negative numbers is negative.

¢ The sum of an odd number and an even number is even.

d The product of two numbers is larger than either number.

2. For the last claim, how would you convince someone that it is always, sometimes, or
never true?

Unit 8 Lesson17 Warm-Up
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Activity -

Date:

1 Name:

Rational and Irrational Numbers

Here are some examples of rational numbers and irrational numbers.

Rational Numbers

3. " Discuss: What do you notice about the numbers in the table? What do

you wonder?

wilno

Irrational Numbers

m(or 3.14159. . .)

Period: ...

V5

4. Use the examples in the table to help you define rational and irrational numbers.

Rational number:

Irrational number:

5. Determine whether each number is rational or irrational. Circle one.

a Vi
b -5
c 0
d 03
B
3
N
3

Unit 8 Lesson 17

Rational

Rational

Rational

Rational

Rational

Rational

[rrational

[rrational

[rrational

[rrational

Irrational

Irrational
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Activity

2 Name: Date: Period: .
Sums and Products of Rational Numbers

Let's explore the sums of two rational numbers.

6. With a partner, determine whether each sum is rational or irrational.

a 24 (-2.3) Rational Irrational
b 2 +% Rational Irrational
c %+ 0.1 Rational Irrational
d V9 +(-2.3) Rational Irrational
e V9+Vva Rational Irrational
f 2+(-23) Rational Irrational
7. Tyanisays: | know that the value of% + % Is rational without even calculating it.

Discuss: Do you agree or disagree? Why?

8. Fillin the blank with always, sometimes, or never. Then explain your thinking.

The sum of two rational numbersis .. rational.

Unit 8 Lesson 17 Activity 2
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2 Name: Date: Period: o
Sums and Products of Rational Numbers (continued)

Let's explore the products of two rational numbers.

9. With a partner, determine whether each product is rational or irrational.

a (0.-2.3 Rational Irrational
b % 2 Rational Irrational
c % 0.1 Rational Irrational
d V9.(1) Rational Irrational
e V9.va Rational Irrational
f 0.-2.3 Rational Irrational
10. Tyani says: | know that % . %’is rational without even calculating it.

Discuss: Do you agree or disagree? Why?

11. Fillin the blank with always, sometimes, or never. Then explain your thinking.

rational.

The product of two rational numbers is

Unit 8 Lesson17 Activity 2
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- Activity -

3 Name: Date: Period: .
Sums and Products of Rational and Irrational Numbers

Let's explore the sums of rational and irrational numbers.

12. Determine whetherv?2 + % is rational or irrational when:

a=3andb=1 a=-5andb=2

13. Choose any values for a and b so that % is rational.

14. For the values you chose, determine whetherv2 + % is rational or irrational.

15. Are there any integers a and b that make V2 + % a rational number?
Explain your thinking.

16. Fillin the blank with always, sometimes, or never.

The sum of a rational number and an irrational number is rational.

Let's explore the products of rational and irrational numbers.

17. Determine whetherv/5 - 5 is rational or irrational whenc =5and b = 9.

18. Are there any non-zero integers c and d that make V5 - 3 a rational number?
Explain your thinking.

19. Fillin the blank with always, sometimes, or never.

The product of a non-zero rational number and an irrational
numberis ... rational.

Unit 8 Lesson17 Activity 3
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. G

Synthesis .................................................................................................................................................................
- 20. Choose one of the example expressions. :
A 3.m B. S+ C. VI6+V25 D. 2.v36

Determine whether the sum or product is rational or irrational.
Explain how you know.

Things to Remember:

Unit 8 Lesson 17 Synthesis
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