Lesson Practice Al1.1.01 Science Mom Lesson 1

-
Lesson Summary

When you're trying to visualize how a pattern will grow, it helps to have a toolbox of
different strategies.

Here are the first three figures in a pattern and a Figure 1 Figure 2 Figure 3
table showing the number of tiles at each stage.
You could determine how many tiles there will be MTTT] | 1 |
in Figure 7 by:

+ Drawing the next four figures and adding a row Figure Number of Tiles
of 3 each time. :

« Continuing the table, increasing the number
of tiles by 3 in each new row.

» Noticing that the number of tiles is 3 times
the figure number, plus 2, and then calculating

thetilesfor Figure7. RS R S
o J
Things to Remember:
Unit1l Lessonl Lesson Practice



Lesson Practice
A1101 Name: Date: Period:

Problems 1-3: Here is a visual pattern.

Figure 1 Figure 2 Figure 3

mEn

1. Draw Figure 4.

Figure

Number of Tiles

3. Which expression represents the number of tiles in Figure 11?

‘D 1+3(11)
B.

1+ 4(11)
C. 4+3(11)
D. 4+1(11)

For Problems 4-5: Create your own pattern.

4. Draw Figures 1 and 3. Then complete
the table. Patterns vary.

Number of Tiles

Figure1  Figure 2 Figure 3 1 1
] F‘ | 2 | 3 |
| 3 ? 5 §

5. How many tiles will Figure 6 of your pattern have?
Responses vary depending on the patterns students create.

Unit1l Lessonl Lesson Practice



Lesson Practice

Al.1.01 Name: Date: Period:

Spiral Review

6. Create two different patterns that begin with the numbers 5 and then 10.
Patterns vary.
Pattern A: 5,10, .15, . 20, .25

PatternB: 5,10,..20..,..40._, .80

Describe how each pattern is changing.
Responses vary depending on the patterns students create.
Pattern A: Add 5 each time. Pattern B: Double the previous number.

7. Create two different patterns that each include the numbers 2 and 12.
Patterns vary.

PatternC: 2,4,6,8,10,12

Pattern D: 2,12, 22,32, 42

8. Determine the value of each expression.

Expression

4+4+4+4 16
................ 4.4.464
4(3)12 .....................
...................... 3 481

9. Select all the expressions that are equal to 16.

0OA. 8 & B. 2¢ O cC. 28 & D. 42 & E. 16

Reflection

1. Putasmiley face next to a problem you were stuck on and then figured out.

2. Use this space to ask a question or share something you're proud of.

Unit1l Lessonl Lesson Practice
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Lesson Practice Al1.1.02 Science Mom Lesson 2

\
Lesson Summary

A sequence is a list of numbers in a particular order.

Sequences can change in predictable ways. Two examples of predictable change are
constant differences and constant ratios.

A sequence has a A sequence has a Seqguences can also
constant difference constant ratio when change in predictable
when the difference the ratio between any ways that are neither
between any two two consecutive terms a constant difference
consecutive terms is the same. or ratio.
is the same.
+6 +6 +6 x4 x4 x4 -1 -2 -3
R VER VER' R VR WA R W WA
5, 11, 17, 23 2, 8, 32, 128 13, 12, 10, 7

Once you know how a sequence changes, you can use that change to determine
unknown terms.

Here is an example: x0.5 x0.5
N Py

e Thek t in thi h tant ratio of 0.5.
e known terms in this sequence have a constant ratio of 0.5 80, 40, ?, 10’ 5

« The value of the unknown term should be 0.5 times the term
before, 40, or 2 times the term after, 10.

« That means the unknown term is 20.

Things to Remember:

Unit1l Lesson 2 Lesson Practice
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Lesson Practice

Al1.1.02 Name: Date: Period: ..
1. Determine the constant ratio for 2. Determine the constant difference
each sequence. for each sequence.
Sequence Constant Ratio Sequence Constant Difference

12,17,22 5

102, 85, 68 -17

.......... e S
T 1 1 0.75 or 1

3. Here'sthe start of asequence: 1, -1, ...
a Write two different rules the sequence could follow.

Rule 1: Constant ratioof -1........ Rule 2: Constant difference of -2........

b Determine the next three terms for each rule.

Rulel:1,-1, 1., -1, 1. Rule2:1,-1, .-3.., -5, -7

Problems 4-7: Fill in the blanks to complete each sequence. Each sequence has a
constant difference.

4. -3,-2, -1.,.0.,1 5. .1.,13,25, .37, ..49..

6. 1,0.25, -0.5,-1.25, -2 7. 92, 89 , 86, 83 80

Problems 8-9: Here are Sequence A and Sequence B. One sequence has a constant
difference and one has a constant ratio.

8. Complete the table.

Constant ratio Fourth term:

130
Sequence A 70,90, 110, ... or

Constant difference

Constant ratio Four;t;(;term:

Sequence B 10, 20, 40, . .. or

Constant difference

9. Which sequence will have the greater 10th term? Show or explain your thinking.

Sequence B. Explanations vary. Sequence B will have a greater 10th term. Even though
the beginning terms in Sequence B are less than the terms in Sequence A, they increase
at a faster rate.

Unit1l Lesson 2 Lesson Practice



Lesson Practice
Al1.1.02 Name: Date: Period:

10. A sequence has afirst term of 6 and a constant ratio of -2. What are the first four
terms of the sequence?

A. 6,420 B. -2,4,10,16 C. 6,8/10,12 6,-12, 24, -48

Spiral Review

11. Square A has an area of 64 square feet. Select all the expressions that are equal to
the side length of this square in feet.

OA V8 & B. V64 OcC. 4
& D. 8 I:IE.62—4

12. The points (7, 21) and (-5, 17) lie on a line. What is the slope of the line?
% (or equivalent)

13. Determine the value of each expression when n = 4.

Expression

Value When n =4

Reflection

1. Putaheart next to the problem you found most interesting.

2. Use this space to ask a question or share something you're proud of.

Unit1l Lesson 2 Lesson Practice
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Science Mom Lesson 3

\
Lesson Summary

There are several ways to define, or describe, a sequence. When you define a sequence
recursively, you're determining each term using the previous term.

Lesson Practice Al1.1.03

A recursive definition of a sequence includes a first term and a rule for finding every term
that follows.

Here are some examples of recursive definitions for this sequence: 32, 16, 8, 4, 2, 1, 0.5.

First term: 32 First term: 32 First term: 32
Rule: Half of the previous Rule: Constant ratio of% Rule: Multiply the previous
term term by 0.5
N J

Things to Remember:

Unit1l Lesson 3 Lesson Practice
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Lesson Practice

Al.1.03 Name: Date: Period:
Problems 1-2: Use the sequence % i, é .
1. Write arecursive definition for 2. Write the next three terms of
this sequence. the sequence.

First term: L i,i,i
2 16’ 32’ 64

Rule: Constant ratio of 1
(or equivalent)

3. Complete the recursive definition for each sequence.

Sequence A | Sequence B | Sequence C Sequence D

Sequence ; : 50,25,0,-25,...

Term

Constant g :
Difference Constant |  Constant Constant
or Constant difference : difference difference

Ratio? ; ;

Rule 2 2 -25 3

4. This sequence has a constant difference of 5. Fill in the missing terms.

Problems 5-6: Here is the start of a sequence: 1,5, . ..

5. Write arule and the next three terms the sequence could follow.

Rule: Constant difference of 4 Terms: 9,13,17

6. Write a different rule and the next three terms the sequence could follow.

Rule: Constant ratio of 5 Terms: 25,125,625

7. Remy is studying this sequence: 20, .2, 80. Remy thinks the missing term could be
less than the first and third terms. Is Remy correct? Explain your thinking.

Yes. Explanations vary. The sequence could have a constant ratio of -2, which would
make the second term -40.

Unit1l Lesson 3 Lesson Practice
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Lesson Practice

Al.1.03 Name: Date: Period: .

8. A swimming pool is filling with water at a rate of 17 gallons per minute. The pool
started with 100 gallons of water. Write a recursive definition to model the situation.

First term: 100 Rule: Constant difference of 17

Spiral Review

9. Explain how you know thatv42 is between 6 and 7.

Responses vary. V36 =6 and V49 = 7.V/42 is between 6 and 7 because 42 is between
36 and 49.

10. Determine the exact length of the unlabeled side. 7
V65 |

11. Write each expression as a single power of 10.

Expression

Single Power
of 10

Reflection

1. Put astar next to a problem you could explain to a classmate.

2. Use this space to ask a question or share something you're proud of.

Unit1l Lesson 3 Lesson Practice
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Lesson Practice Al1.1.04 Science Mom Lesson 4

\
Lesson Summary

Sequences that change by a constant difference are called arithmetic sequences, while
sequences that change by a constant ratio are called geometric sequences.

Sequences can be represented in multiple ways: as a list of numbers, in a table, on a
graph, or with a recursive definition. In each representation, there are ways to identify if
the sequence is arithmetic, geometric, or neither. Here are some examples of graphs of
different kinds of sequences.

Arithmetic Geometric Neither
o a o -a | o A | |
216 216 { 216
o o o
®
= 14 @ = 14 = 14 [)
12 @ 12 12 ®
10 L 2 10 10 &
8 I—e@ 8 L 2 8
6@ 6 6 r
4 4 L 2 4
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Term Term Term
- )
Things to Remember:
Unitl Lesson 4 Lesson Practice
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Lesson Practice
Al.1.04 Name: Date: Period:

1. Determine whether each sequence is arithmetic, geometric, or neither.

LU 1000, 200,40,8 © 2,4,16,256  10,20,30,40 500, 100, 20, 4

Arithmetic,

Geometric, Geometric Neither Arithmetic Geometric
or Neither : : :

2. Complete each arithmetic sequence 3. Complete each geometric sequence
with its missing terms. with its missing terms.
-2,4,...10..,16,...22._. . 1...,5,25,.125..., 625
11,111, ..211 . .311 411 -1,....6....,-36, 216, .-1296..

............... 9...,75,10,..12.5. ., ...15 10,5, ..2.5.,..1.25 ,0.625

............ 12...,-36, 108, -

Problems 4-6: Here are the graphs of two
sequences.

>

[a—

2]

T
1

4. For Sequence A, describe a way to produce
a new term from the previous term.
Responses vary. Add 2 to the previous term.

Value of Term
o
[\
¢
|

-0

=]
O
-

5. For Sequence B, describe a way to produce A0
a new term from the previous term. 4
Responses vary. Multiply the previous term »
by 2. s | >

1 2 3 4 5

6. Which of these is a geometric sequence? Term Number
Explain your thinking.

Sequence B. Explanations vary. Sequence B is
a geometric sequence because it has the same
multiplier from one term to the next: 2.

O
W/
o

Unit1l Lesson 4 Lesson Practice
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Lesson Practice
Al.1.04 Name: Date: Period:

7. Ahmed is trying to see how many times he can fold k—\
a piece of paper in half. The thickness of the piece of
paper he starts with is 0.001 centimeters. How thick
will the paper be after 10 folds?
1.024 centimeters

Spiral Review

8. Select all the sets of side lengths that form a right triangle.

oA 23,5 &« B. V7,9,\/88 # Cc. Vi2,6,V48

& D. 4,541 O E. 4,59

9. If aline has a negative slope and contains the point (4, 6), which of these points could
it also contain?

A (7,6) B. (3,1) (© 5 D. (58)

10. Evaluate each expression.

Expression

Value

Reflection

1. Circle a problem you're still curious about.

2. Use this space to ask a question or share something you're proud of.

Unit1l Lesson 4 Lesson Practice
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Lesson Practice Al1.1.05 Science Mom Lesson 5

~
Lesson Summary

An explicit definition is a formula that determines the value of any term in a sequence
using the term number. An explicit definition of a sequence can be written as an
expression or in words.

Here are two situations and the explicit expressions that define them.

Situation: Julian's family is 250 miles away Situation: A scientist tracks a group of
from home. They drive 50 miles toward their 250 bugs. Each month, the number of bugs
home for every n hours. increases by 1.5 times, for n months.
Expression: 250 — 50n Expression: 250 « 1.5"
The expression represents the number of miles The expression represents the number of
Julian's family is from home after n hours. bugs after n months.
» 250 represents the starting distance. « 250 represents the initial number

of bugs.

« -50 represents the distance traveled
each hour. » 1.5 represents the ratio that the bugs
- -50n represents the total distance traveled. grow by each month.

* nrepresents the number of hours driven. * nrepresents the number of months.

Things to Remember:

Unit1 Lesson5 Lesson Practice
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Lesson Practice

Al.1.05 Name: Date: Period:

1. Jamar had 80 followers on social media. His number of followers tripled
every month for 4 months. Select all the expressions that represent
Jamar’s followers after 4 months.

oA, 80+33¢3.3
O B. 80443

O C. 80ededed
OD. 80+3+3+3+3
o E. 80.3¢

2. The weather forecast predicts a snowfall rate of 0.75 inches of snow per
hour overnight. There are already 9 inches of snow on the ground in
Anushka'’s neighborhood.

Complete the table to show the amount of snow on the ground, in inches,
after n hours.

Hours, n

Amount of
Snow (in.)

3. The population of a city was 100,000 in 1970 and has doubled 3 times since
then. Select all the expressions that represent the population today.

O A. 300000

& B. 800000

# C. 1000002+2.2
O D. 100000« 32

o E. 100000 .23

Problems 4-5: Here is a table representing a pattern.

4. Circle the equation that represents the table.

A. y=60+%x — —

1\ 1 30
y — 60 ° (E) ................... ....................
: 2 : 15 :
C. Y= 60 « 27 ................... ....................
1 3 P75
D. Yy = 60 — Em ................... ....................
: 4 © 375
5. Explain your thinking.
Explanations vary. The starting value is 60 and the
common ratio is 3.
Unit1l Lesson 5 Lesson Practice
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Lesson Practice

Al.1.05 Name:

Date: Period:

Problems 6-7: Maia earns money by shoveling snow in her neighborhood. She starts the
winter with $52 in her bank account and will deposit $10 for every driveway she shovels.

6. Complete the table with Maia's account balance, in dollars, after she shovels n driveways.

Number of Driveways, n

Account Balance ($)

7. Write an explicit expression for this situation.
52+ 10n

Problems 8-9: A group of students tracked the number of likes on a social media
post. They represented this number using the equation n = 40 « 1.5¢, where n is the total
number of likes and ¢ is the number of days since the students started counting.

8. Explain what the 40 and 1.5 mean in this situation.

40 means that there were 40 likes on the social media post when the students started
counting. 1.5 means that the number of likes on the post grew by 1.5 times every day.

9. How many likes do the students predict there will be 2 days after they
started counting?

90 likes

Spiral Review

Problems 10-11: Write each expression using an exponent.

10. (é).(i) .(é) 11. 9.3+9.3+9.3¢9.3+9.3
5)°\5/°\5 .
(2)3 9-3
5

12. An arithmetic sequence starts with 10, 5, . . .
Explain how you would calculate the value of the 100th term.

Responses vary. Starting with the first term, | can add the constant difference multiplied
by 99 to get the 100th term. In this example, the first term is 10 and the constant
difference is -5, so the 100th term would be 10 + (-5)(99) or -485.

Reflection

1. Put astar next to a problem you spent the most time on.

2. Use this space to ask a question or share something you're proud of.

Unit1 Lesson5 Lesson Practice
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Lesson Practice Al1.1.06 Science Mom Lesson 6

N
Lesson Summary

You can write an explicit expression for a pattern or sequence in multiple equivalent ways,
just by referencing different term numbers.

Here's an example of a pattern and its matching sequence.

Figurel Figure2 Figure3 Figure4 Sequence
| [ [ [ 911,13, 15
| um um <
l ] Term1
[
7+2(1) 7+2(2) 7+2(3) 7+ 2(4) 9+2(n—1)

One expression that represents this sequence is 9 + 2(n — 1); this expression uses Term 1
as the starting value and n — 1 to calculate the change.

The expression 7 + 2n also represents this sequence, using Term 0 as the starting value,
and n to calculate the change.

Things to Remember:

Unit1l Lesson 6 Lesson Practice
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Lesson Practice

Al.1.06 Name: Date: Period:

1. Match each sequence to its explicit expression.

Sequence Explicit Expression
a. 4,10, 16, 22 JR o 320 (%)"

b. 4,12,36,108 . a_ . 4+6(Mn-1)

c. 160,80,40,20 . d._. 320+ %(n -1
d. 320,320.5,321,321.5 .. b.. 430D

2. Select all the expressions that could
represent the number of tiles in Figure n of —
this pattern. [ 1]

O A. 54+n Figure 1 Figure 2 Figure 3
&B. 5141

OC. 6n-1

& D. 6+5(n—1)

OE 10n—4

Problems 3-4: Here is a visual pattern.

Figure 1 Figure 2 Figure 3

3. Complete the table with the number of tiles in
each figure.

Figure # of Tiles

1 7
4. \Write an explicit expression for the number of tiles in 2 """"""" 8 """"""" :
Figure n. ............................. .............................
* 6+ n (or equivalent) s @@ %

« 74 (n —1) (or equivalent) 4 10

15 21

5. The first four terms of a geometric sequence are: 6, 18, 54, 162. Which explicit
expression can be used to describe this sequence?

A. 2+3n B. 3 @ 2.3 D. 6.3

Unit1l Lesson 6 Lesson Practice
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Lesson Practice

Al.1.06 Name: Date: Period:

6. The first four terms in a sequence are 15, 22, 29, 36. Write two explicit expressions
for Term n of this sequence.

Expression 1: .. 15+ 7(n.=.1).(or.equivalent)...

Expression 2: 8 + 7n.(or equivalent)

7. Atriangular number can be represented as the number of dots in an
equilateral triangle.

What is the 8th triangular number?
36

Spiral Review

Problems 8-10: Determine the value of each expression when z = 3.

Tz —6

8. 7xr -8 9. 5(z+9) 10. .

13 60

i (or equivalent)

Problems 11-13: Decide whether each sequence is arithmetic, geometric, or neither.
Circle one.

11. 25,5,1,... Arithmetic Neither
12. 25,19,13,... Geometric Neither

13. 25,52,25,52, ... Arithmetic Geometric
Reflection

1. Put a heart next to the problem you feel most confident about.
2. Use this space to ask a question or share something you're proud of.

Unit1l Lesson 6 Lesson Practice
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Lesson Practice Al1.2.02

Science Mom Lesson 7

~
Lesson Summary

You can solve one-variable equations by creating equivalent equations. To create
equivalent equations, use moves that keep the equation balanced, such as combining
like terms or using inverse operations to move a variable from one side of the equation to
the other.

Here is an example of a set of moves that keep an equation balanced:

-3m + 5+ m = 2(6m + 3) This is the original equation.
2m+5=12m+ 6 Combine like terms on the left
and distribute on the right.
5=14m +6 Add 2m to each side of the equation.
-1 =14m Subtract 6 from each side of the equation.
ﬁ: m Divide each side of the equation by 14.

All of the equations created at each step of this solution process are equivalent equations

because they have the same solution: m = —ﬁ.

Things to Remember:

Unit 2 Lesson 2 Lesson Practice
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Lesson Practice

Al.2.02 Name: Date: Period:

1. Which equation is equivalent to 6z + 9 = 127

A. 24+9=6
20 4+3=4
C. 32+9=6

D. 6xz+12=9

2. Write another equation that is equivalent to 6z + 9 = 12.
Responses vary. 6x =3

3. Select all the equations that are equivalent to Br-6 _ 15,
OA 4243=15 O B. %(-496—3):15
o C. -42-3=15 o D. -82—6=30
O E. 8+6=30
Problems 4-6: Solve each equation.
4. 26 -2z =3(x+2) 5. 4QU_6=3U—8 6. ix—Szm—M
=4
v xr=-5 r=12
Problems 7-9: Paz made a mistake when solving Polina
-3(x + 7) = 24 for .
. . . Step 1: 3x+7)=24
7. Whatis one thing that Paz did well?
Responses vary. Sfep 2: x+1=27
» She subtracted 7 from both sides to make
7-7=0. Step 3: x =20
» She tried to get rid of -3 as a first step.
» She organized her work clearly.
8. What is one thing that Paz did incorrectly?
Responses vary. She added 3 to both sides instead
of dividing by -3.
Unit 2 Lesson 2 Lesson Practice
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Lesson Practice

Al.2.02 Name: Date: Period:

9. Which equation is equivalent to 0.05n + 0.1d = 3.657?
A. 5n+d=365

0.5n + d =365

B.
@ 5n + 10d = 365
D.

0.05d + 0.1n = 365

10. Select all the moves that could be the first step to solving the equation
4z +3)=8x — 4 + 12z.

& A. Divide each side by 4.

O B. Takeaway 12z onthe right side.

& C. Distribute 4 on the left side.

& D. Combine like terms on the right side.

O E. Add4totheright side.

11. Determine a value for x that makes this equation true: 9z — 4(z — 3) = 27 + 2z.
Show or explain your thinking.
x = 5. Work varies.
9 —4x +12=27 4+ 2x
50 + 12 =27+ 2x

3x +12 =27
3z =15
xr =5

Spiral Review

12. Rio scored 409 points in a video game. This was 223 more points than Sadia scored, s. Which
equation does not represent this situation?

A, 223=409—s B. s=409— 223 C) s =409 + 223 D. 223+ s =409

Reflection

1. Put a question mark next to a response you'd like to compare with a classmate’s.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 2 Lesson Practice
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Lesson Practice Al1.2.03

Science Mom Lesson 8

~
Lesson Summary

Not all one-variable linear equations have a single solution. Some linear equations have
infinitely many solutions, and some have no solution.

In the process of solving, there is a difference between equations with one solution, no
solution, or infinitely many solutions:

* In an equation with one solution, a single value of z will make the equation true.

+ In an equation with no solution, no value of = will make the equation true.

* In an equation with infinitely many solutions, any value of x will make the equation true.

Here are examples of equations with one solution, no solution, and infinitely many solutions.

One Solution No Solution Infinitely Many Solutions
3x+4=2zx+10 20 +4 =22+ 10 2(x +5)=2x+10
3z =2x+6 4=10 2+ 10 =22+ 10
=6 This is never true! 10=10

This is always true!

If the variable in an equation is eliminated during the solving process, the equation has either
no solution or infinitely many solutions. If the statement remaining is false, the equation has
no solution. If the statement remaining is true, the equation has infinitely many solutions.

Things to Remember:

Unit 2 Lesson 3 Lesson Practice
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Lesson Practice

Al1.2.03 Name: Date: Period: ..
1. The car and scooter are moving at m
constant speeds. The equathn Rate: 21 m/s
21t = 19¢ + 7 represents the time, ¢, —— Siart0m ————

when they will be in the same position.

When will the car and scooter be in

the same position? Rate: 19 m/s
3.5 seconds Start: 7m

Problems 2-3: The equation 10t = 2.5¢ represents the time, ¢, when two
vehicles will be in the same position.

2. When will these two vehicles be in the same position? Circle one.

Never Always

3. Explain how you know.

Explanations vary. t = 0 makes the equation true because 10(0) = 2.5(0).
No other values make the equation true, so the vehicles will be in the same
position once.

4. Hereis Kiandra's work to solve 16z = 10x. She says Kiandra
there is no solution. 162 = 102
Is this correct? Show or explain your thinking. 16 = 10

No. Explanations vary. If Kiandra subtracted 10z
from each side of the equation, she would get
6x = 0. If she then divided by 6, she would get a
solution: z = 0.

There is no solution.

5. Group the equations based on their number of solutions.
5t = 3t 2t =10 —2¢ 15 — 3(t + 5) = -3t

4t +7=4(t + 2) 6t +2 = -3+ 6¢

One Solution No Solution Infinitely Many Solutions

5¢ = 3¢ At +7=4(t +2)
: 15 — 3(t + 5) = -3t
2t=10—2t |  6t+2=-3+6t

Unit 2 Lesson 3 Lesson Practice



Lesson Practice

Al.2.03 Name: Date: Period:

Problems 6-7: Create two different equations that each have a solution of
r=1.

6. Fillin each blank using the whole numbers x4 - T+
0to 9 only once each.

Responses vary. T + = T +
e lz+8=2x+7and3zx+6=4x+5

e 7r+1=6x+2and5x+3=8x+0

7. Explain what you notice about your equations.

Explanations vary. The digits used on each side of each equation sum to
the same total.

Spiral Review

8. Select all the equations where z = 2 is a solution.
=8 ®B. 19=2(z+6)+3 OC. 20+10=22+8

—3z=-1 I{E. 4—x=¢g

9. Select all the expressions that are equivalent to 2(z + 3).
A (z+3).2 OB. 2045 &'C. 22+3.2

OD. 2:+3 ®E. 2:+6

10. Select the expression that is equivalent to 6 — 2(z + 1).
A 4w+ 1) B. 7-2¢ () 4-20 D. 4x+4

Reflection

1. Put a heart next to the problem you're most proud of.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 3 Lesson Practice
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Lesson Practice Al.2.04

Science Mom Lesson 9

N
Lesson Summary

Two-variable linear equations can be written in different forms. Sometimes the different
forms of an equation can reveal information that is useful for solving problems. Depending
on what information you are looking for, you might choose to use one form or the other.

Here is an example of two equivalent equations that represent the number of seats and
handholds in possible in a subway car that has 300 square feet of floor space. They are
each written in different forms, and they each reveal different information about the
situation. In each equation, ¢ is the seating capacity and d is the standing capacity.

4t + 2d = 300

» Each seat takes up 4 square feet of floor space.

» Each standing spot requires 2 square feet of
floor space.

» The total amount of floor space is 300 square feet.
d =150 — 2t

* When there are no seats (¢t = 0), 150 passengers
can stand in the car.

» For every seat that is added, the number of
spots for standing decreases by 2.

Things to Remember:

Unit 2 Lesson 4 Lesson Practice
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Lesson Practice
Al1.2.04

Name: Date: Period:

Problems 1-4: Adriana spent $24 on fruit punch and apple juice. Fruit punch
costs $3 per bottle. Apple juice costs $2 per bottle.

1. How many bottles of fruit punch could Adriana buy if she didn’t get any

apple juice?
8 bottles

2. How many bottles of apple juice could Adriana buy if she did not get any

fruit punch?
12 bottles

Adriana wrote the equation 3f + 2a = 24 to represent the situation.

3. Use the equation to help you complete the table.

4. Which equation represents the same relationship?

2
A. a=28 §f

2
C. a—12—§f

Problems 5-6: Here is an equation: 2z + 4y = 80.

5. Use the equation to help you complete the table.

6. Which equation represents the same relationship?

A y=20-2z

@ y=20—%x

B. y:40—233 .................... ....................

Problems 7-8: Nia is buying bananas and apples at the farmer’s market.
Bananas cost $0.50 each. Apples cost $1.00 each.

7. Select all the combinations of bananas and apples that Nia could buy for

exactly $3.50.

& A. 1bananaand3 apples & B. 5bananasand 1 apple

O C. 1bananaand 2 apples & D. 3bananasand?2 apples

O E. 5bananasand 2 apples

8. The equation 0.5b + 1a = 3.50 represents the number of bananas and
apples that Nia can buy for $3.50. Solve this equation for a.

a=3.50 —0.5b

Unit 2 Lesson 4
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Lesson Practice

Al.2.04 Name: Date: Period:

Spiral Review
9. Select all the expressions that are equivalentto 8 — 12 — (6 + 4).
OA (6+4)—8-12
OB 8-6-12+14
&C 8-12-6-4
& D. 8—(6+4)—12

OE (8-12)—6+4

10. Which equation is equivalent to %m + %n =9?

A. 3m+2n=9 2m + 3n = 54

C. m+3n=27 D. 2m+n=18
11. Explain how you know that Equation A and Equation A Equation B
Equation B are equivalent. 48 — 52 = 13 5z = 35

Responses vary.

* The solution to each equationis = =7.

+ If you subtract 48 from both sides of Equation A,
the equation would be -52 = -35. Then if you divide
or multiply both sides by -1, Equation A would be
equivalent to Equation B.

12. Create two equivalent equations by filling in the blanks using the whole
numbers 0 to 9 only once.

x + Yy =

y=_ |- |x

Responses vary.
e 6x+2y=8andy=4—-3x
e 8x+2y=6andy=3—14x

Reflection

1. Circle the problem you feel most confident about.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 4 Lesson Practice
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Lesson Practice Al.2.06

Science Mom Lesson 10

N
Lesson Summary

Equations, tables, and graphs are all different ways to model a situation. The graph of a
linear equation represents all the pairs of values that are solutions to the equation (make
the equation true).

Linear equations can be written in different but equivalent forms. Rearranging equations
helps reveal new information, such as the z-intercept and y-intercept, which we can see in
a graph, table, or description of a situation.

Let's say a lemonade stand sold lemonade for $3 per cup and cookies for $2 each. The
stand made $12. £ represents the number of cups of lemonade sold and ¢ represents the
number of cookies sold. This situation can be represented in many different ways:

Equation Graph
30+2c=12 o6 f\
"
Equation Solved for ¢ <5 \
3 S N\
o 4
c=6-—=4 &) \
2 [T 3
(]
Table 5 2
................................................... -g \
0 2 4 31! \\|
6 3 i 0 0 1 2 3 456
................................................... U ey
N J
Things to Remember:
Unit 2 Lesson 6 Lesson Practice
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Lesson Practice

Al.2.06 Name: Date: Period: ..
Problems 1-2: Here is a graph about school supplies. " - * o
S ]
1. Ateacher spent $21 on packs of stickers and packs é 6 & (0;6)
of pencils for her class. 5 N
+ Stickers cost $1.50 per pack. L4 \\
Q
« Pencils cost $3.50 per pack. S 3 \(\7f3)
Show or explain how you know that this graph ? ‘\ )
. . (1450
represents this situation. \( ’

R_equnses vary. | know this gt:aph represents this 0 2 4 6 8 101214 16
situation because each coordinate pair corresponds )

to a total of $21. When | multiply the z-value by 1.50 Packs of Stickers
and the y-value by 3.50, the total is always 21.

2. Circle a coordinate pair and explain what it means in this situation.
(0,6) (7,3) (14,0)
Responses vary.
* (0, 6) means that the teacher bought 0 packs of stickers and 6 packs of pencils for $21.
* (7,3) means that the teacher bought 7 packs of stickers and 3 packs of pencils for $21.
* (14, 0) means that the teacher bought 14 packs of stickers and 0 packs of pencils for $21.
3. Circle the line that represents 12 = 3z + 4y. N\ | A Y
A | 4
Line a Line c \\} aj
)
Show or explain how you know. X‘ b /
7 A\ P
Explanations vary. When | solve 12 = 3z + 4y for y, < d ><' >
lgety=3— %ac. Line b is the only choice that starts 64 2.0 2/7 47\6 B
at 3 on the y-axis and has a negative slope. V. 21 NG
/ /C N
y.dl
7
i
1 |
v
4. Which equation is equivalent to 15z + 3y = 27
2 2
A. y=§+5m y:§—5x C. y=2-15z D. y=2-5z
5. Match each equation with its equivalent equation.
a. 4xr+6y=20 b. 3z—-6y=16 c. 2x—3y=10 d. -3z+6y=16
d —§+lx c —-E+gx a —E—gx b —-§+lx
............... Yy = 35 Gy = 3 3 @ Y = 3 3 ey = 35
Unit 2 Lesson 6 Lesson Practice
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Al.2.06 Name: Date: Period:

6. Jordan had a bake sale. Muffins were $3 each
and cookies were $2 each. Jordan earned $24.

kies
e
- N

Here is a graph of Jordan's situation.

Select all the combinations of muffins and cookies
Jordan could have sold.

Number of Coo

N

O A. 0muffins and 8 cookies

O B. 9 muffinsand 2 cookies

& C. 2muffins and 9 cookies

[a—
=N W N e O

N\

O D. 6 muffinsand 4 cookies o—
1 23 456 7 89

fE. 4 muffins and 6 cookies Number of Muffins

(=

Spiral Review

7. Atouristis trying to predict the price of their next
taxiride.

Distance (mi) Price ($)

The tourist recorded their last three rides in the table. 2 10

How much can they expect to pay to travel 10 miles? 4 17 ;
$38 e e

8. Select all the equations where z = -2 is a solution.
OA 4o=4+2z & B. 2z+5=x2+8 OC. 3z-5=1
OD. 19=2(—6)+3 ®E. 5+3z=-1

9. Solve -3z + 4y = 28 for y. 10. Solve 62 — 3y = 36 for y.
y= %w + 7 (or equivalent) y =-12 + 2z (or equivalent)

Reflection

1. Put a star next to a problem you could explain to a classmate.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 6 Lesson Practice
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Lesson Practice Al1l.2.08

Science Mom Lesson 11

~
Lesson Summary

We can use inequalities to model situations with constraints. A constraint is a
limitation on what values are possible in a model or situation.

Here is an example of a situation, the constraint, and the inequality that models them.
Situation Constraint Inequality

Tasia is ordering pizza for 12p + 8 < 140
aparty. Each plain pizza 5
costs $12 and thereis a , : Where p represents the

delivery fee of $8. number of pizzas.

Tasia can spend up to $140.

When writing inequalities to model situations, you can use the symbols >, >, <, and < to
represent the nature of the constraint. Terms like greater than, less than, at most, at least,
or up to can help you determine which inequality symbol to use.

Constraints modeled by inequalities produce a set of solutions. When using inequalities
to model constraints, it is important to note that not all solutions to inequalities are viable
solutions or make sense for the situation.

Things to Remember:

Unit 2 Lesson 8 Lesson Practice
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Lesson Practice

Al1.2.08 Name: Date: Period:

1. For each constraint, write the letter of the matching inequality.

a. z<10 - A..z is less than or equal to 10.
b. z>10 . Az is at most 10.
c. =10 ..C._ zis greater than or equal to 10.

...... B..z is greater than 10.

.C..xis atleast 10.

2. Marquis wants to work at least 20 hours a week to earn enough money
to go to a concert. Which inequality represents xz, the number of hours
Marquis wants to work?

A >20 B. <20 C. <20 x220

3. Demetrius can spend as much as $50 on shirts. Shirts, s, cost $16 each at a
nearby store. Which inequality represents this situation?

A. 16s=>50 165 <50 C. 50s>16 D. 50s<16

Explain your thinking.

Explanations vary. 16s represents $16 for each shirt and 50 represents $50,
which is the most that Demetrius can spend. He can spend $50 or anything
less than that, so | used the symbol <.

4. Listthree values for x that would make 8 + 2z < 20 true.
Responses less than or equal to 6 are considered correct.

r=_.0.. x=._1. r=._.3.

Problems 5-7: Write an inequality for each constraint. Use ¢ for time (in hours).

5. Trevon practices the clarinet at least 1 hour each day.
t=>1

6. At some colleges, students must work 20 hours or less per week.
t<20

7. The American Academy of Pediatrics recommends teenagers play video
games for no more than 2 hours each day.!

t<2

1 Source: American Academy of Pediatrics

Unit 2 Lesson 8 Lesson Practice
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Al1l.2.08 Name: Date:

Problems 8-9: Tell a story about each inequality. Specify the constraint and
what the variable represents.

8. r=>3 9. 5>y

Responses vary. Responses vary.

» Sahana needs to practice * Your height must be less than
playing the clarinet at least 3 5 feet to ride the kids’ roller-
hours per week. coaster at the fair.

* x represents the number of hours * yrepresents your height in feet.

that she practices each week.

10. Fatima makes $9.25 per hour, h, plus $150 in commissions. She created an
inequality that could be used to find the number of hours she needs to work
to make at least $510 on her next paycheck.

Her inequality is 9.25 + 150k < 510. Find the mistakes in Fatima's inequality
and correct it.

Responses vary. There are two mistakes in Fatima’s inequality:

* She misidentified what number to multiply variable h by. She multiplied it by
150 when it should be multiplied by 9.25.

» She used the wrong inequality symbol for the phrase “at least”. It should
be > instead of <.

* The correct inequality is 9.25h + 150 > 510.

Spiral Review

Problems 11-13: Solve each equation.

11. 42 —-6=12 — 2z 12.%w—8:12—3x 13. 2m+7—3x:g

T =g (or equivalent)

Reflection

1. Circle a problem you want to talk to a classmate about.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 8
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Lesson Practice Al1.2.09

Science Mom Lesson 12

\
Lesson Summary

The solution set of an inequality contains all the values that make the inequality true.
You can represent a solution set on a number line by marking the boundary point and
then shading the region of values that make the inequality true. To identify the boundary
point, you can solve the equation that corresponds to the inequality. Then you can test
one or more values to determine whether the solution set is greater than or less than the
boundary point.

Here is an example of how you can determine and represent the solution set for 2z — 4 > 8:

Determine the boundary point: Determine all the solutions:
2r —4=28 20 —4>8
2z = 12 2(0)—4=>8
x=6 4 > 8 False!

* 6isthe boundary point and the > symbol means
it is included in the solution set.

A

| Fany | | >
. . ) ) I A\ 1 1
e Since this stqtement is false w.hen we substitute 0 2 4 6 8 10

0, we know 0 is not in the solution set.

When a boundary point is not included in the

solution set, this is represented with an open 4 | | +. | o

circle on the number line. Here is an example 15 -1  -05 0 0.5

of the solution —0.5 > z graphed on a number line.
N J
Things to Remember:
Unit2 Lesson 9 Lesson Practice
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Lesson Practice

Al.2.09 Name: Date: Period: ..
1. Which graph represents the solutions 2. Create a graph of the solutions to
to2z < -47 2z < 10.
A D+
-4 -3 -2-1 01 2 3 4 6 -4 -2 0 2 4 6

-4 -3 -2 -1
C.

-4 -3 -2 -1
D.

-4 -3 -2 -1

01 2 3 4

01 2 3 4

01 2 3 4

3. Leoistryingtosolve -15 + = < -14. He knows the boundary pointis at z = 1. How can
he determine whether the solutionsarex < 1orz > 17
Explanations vary. Leo could test a point that is less than 1, like 0. If that pointis a

solutionto -15 + =z < -

all the solutions.

14, then = <1 are all the solutions. If it’s not, then £ > 1 must be

4. Diego saysthatz =5is asolution to -3z > 9 because when you divide both sides
by -3, you get x > -3. Is this correct? Explain your thinking.

No. Explanations vary. | know x =5 is not a solution because when you substitute 5 for = in
-3z > 9, you get a false statement.

5. Solve and graph the inequality 5z + 7 > 22.

>3

<l
<+

1 1 1 1 1
) ) ) ) )
8 -7 6 -5 -4 -3 -

] LM
! I\
01 2 3

o1 -
o 4
N B
o =

| |
I U
-1 4

N 4

6. What are the solutionsto -2(2 + ¢) + 4 < 67

c>-3

B. ¢c<-3
C. ¢>-2
D

c<-2

Unit 2 Lesson 9

Lesson Practice
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Lesson Practice

Al.2.09 Name: Date: Period: ..
7. Create aninequality and the graph of its solutions D r+ > D T
by filling in each blank using the numbers 0 to 9
only once. ot

<[]

Spiral Review

Problems 8-10: A community pool offers
two different membership plans.

Moon wants to spend no more than $48 $4 per visit An initial $12 fee,
. . : ; then $2 per visit
at the community pool this month. : :

8. What is the most number of visits Moon can make with Plan A?
12 visits

9. What is the most number of visits Moon can make with Plan B?
18 visits

10. After how many visits will the cost of both plans be the same?
6 visits

Reflection

1. Circle the problem you feel least confident about.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 9 Lesson Practice
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Lesson Practice Al1l.2.10

Science Mom Lesson 13

~
Lesson Summary

You can solve any one-variable inequality by solving its corresponding equation to
determine the boundary point, then testing values to determine the rest of the solutions.

Here's an example of how you could solve the inequality 10 > -3z — 2.

Step 1: Solve the corresponding equation: 10=-3x—2
10 = -3z — 2. 12 = -3z
The solution to this equation is -4, so the 4=z

boundary pointis z = -4.

Step 2: Test values to determine the rest of the xr=-5 r=0
solutions. 10 > -3(-5) —2 10 > -3(0) — 2
In this example, we tested z = -5 and x = 0. 10 > 13 10 > -2

I I
When x = -5, the inequality is false, so z = -5 el U

is not a solution. This means that the solutions
are greater than -4.

The solutions to an inequality do not always have the same inequality symbol as the
original inequality. Since the solutions are greater than -4, the solution set can be written
as-4 < xorx>-4.

Things to Remember:

Unit 2 Lesson 10 Lesson Practice
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Lesson Practice

Al.2.10 Name: Date: Period: e

1. Write three values of n that make this inequality true: -5(n + 1) > 10.
Responses less than -3 are considered correct.

2. Hereis aninequality: 7z + 6 < 3z + 2. Select all values that are solutions.

OA z=1 OB. 2=0 OC z=-1

MD. r=-2 VE. r=-8

Problems 3-6: Solve each inequality.

3. 42 +5=>37 4. 3x+4=>12
r=>8 r<- g (or equivalent)
5 -6+5<7 6. -8x—6>2r— 26
xr< 26 r<2

7. Which inequality is represented by the graph? ‘l M—— |®| |

A. 22+6<10 4 -3 -2-1 01 2 3 4
B. 2xr+6>10

C. 2x+6=>10

-2xr —6=>-10

Unit 2 Lesson 10 Lesson Practice
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Lesson Practice
Al.2.10 Name: Date:

Period:

8. Make the two inequalities equivalent by
filling in each blank using the numbers 0 z+ < z+
to 9 only once.
Responses vary.
« 2zx+7<4zx+1landz >3 r=>
e 52+6<8x+0andx>2

Spiral Review

Problems 9-11: Rewrite each expression as a single power of 10.
102« 10°

10*
103

9.

10. (10%)?2 . (102)
1012

11. Imaniis going shopping with a budget of $125. Which inequality represents the
amount of dollars, z, that Imani can spend while shopping?

xSlZS B. =125 C. z>125 D. z<125

Reflection

1. Put a star next to the problem you think is the most important.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 10 Lesson Practice
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Lesson Practice Al1.2.11

Science Mom Lesson 14

~
Lesson Summary

The absolute value of a number is its distance from 0 4 4
on a number line. Equations with absolute values

often have two solutions because there are often < =T+ >

. 6 -4 -2 0 2 4 6
two numbers that are the same distance from

a number. |z +3|=4

_ r+3=4 -(z+3)=4
For example, the equation |z + 3| = 4 has two =1 =7
solutions, x =1 and x = -7, because 1 and -7 are both 4
units away from -3. |z + 3| >4
You can determine the solutions using a number line or Boundary points:
by solving two equations. z=1 x=-7
To determine the solutions to an inequality with an Test 7
absolute value, you can: estz =0
+ Step 1: Solve for the boundary points. I(0) +3[ >4
+ Step 2: Determine whether the boundary points are False!

included in the solution set. 1 and -7 are not included.

» Step 3: Test a value between the two boundary
points to decide which values make the 6 -4 -2 0 2 4 6
inequality true.

» Step 4: Graph all the solutions.

Things to Remember:

Unit 2 Lesson 11 Lesson Practice
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Al.2.11 Name: Date: Period: ..

Problems 1-4: Graph all the solutions to each inequality or equation.

6 4 2 0 2 4 6 6 -4 -2 0 2 4 6
3. |$—5|=1 4. 2>|l‘—3|
-—tt—— — — A= O
6 -4 -2 0 2 4 6 6 -4 -2 0 2 4 6

5. What value of p would make |z — p| =4
match the graph? 6 -4 -2 0 2 4 6
-1

6. Which inequality's solutions are -—ttt

shown by the graph? 6 -4 -2 0 2 4 6
A. |z +5<-1
Iz —2| <3
C. |z—2/=3

D. |[z+3|<2

7. List three numbers that are not solutions to |« + 1| > 2.
Responses between -3 and 1 are considered correct.

Unit 2 Lesson 11 Lesson Practice
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Lesson Practice

Al.2.11 Name: Date: Period: ..
8. Omar is thinking of a number somewhere -4 4 —
1 2 3 45 6 7 8 910

on this number line. Here are some guesses
from Omar’s friends.

No guess was more than 5 away. Only one guess was correct. What is Omar’s number?
Explain your thinking.

6. Explanations vary. The number has to be 6 because every other number has at least
one guess that is more than 5 away.

Spiral Review

Problems 9-11: Here is the graph of a A
seqguence.

9. Is this sequence arithmetic, geometric, or 15
something else? Explain your thinking. P

Arithmetic. Explanations vary. The value of
) : 10
each consecutive term increases by 4. L

10. What is the value of the 5th term? >
21 0 1 2 3 4 5

Term

11. What is the value of the nth term?
4n + 1 (or equivalent)

Reflection

1. Circle the problem you enjoyed doing the most.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 11 Lesson Practice
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Lesson Practice Al.2.13

Science Mom Lesson 15

N
Lesson Summary

The solutions to a two-variable inequality are all of the ordered pairs that make the
inequality true.

Here's a situation that can be modeled by an inequality: Marco is making bracelets. Each
bracelet needs to cost no more than $10. Planet beads cost $1 and oval beads cost $2.
Marco wants to know if he can make a bracelet with 3 planet beads and 4 oval beads.

4

o]

f
11

Marco is wondering if (4, 3) is a solution to the inequality
2x +y < 10, where x represents the number of $2 beads
and y represents the number of $1 beads.

To check, Marco substitutes x =4 andy = 3 into
the inequality:

24 +(3) <10 ?

[
8+ (3) < 10 #I_. »

11 <10 False! 0 5 10
Number of $2 Beads

Number of $1 Beads

That means that (4, 3) is not a solution and Marco cannot
make a bracelet with 3 planet beads and 4 oval beads
while staying within his budget.

Things to Remember:

Unit 2 Lesson 13 Lesson Practice
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Lesson Practice

Al.2.13 Name: Date: Period: ..
1. This graph shows some solutions to 5z + 9y < 45. A
Select all of the points that are also solutions. 10
A, (1,1)
&B. (4,0)
s
O C. (10,4) 4 ‘?
O D. (0,10) ool o i '.:
oE. (6,-1) La ° hd 7
44— > - _ D>
D ORREE ERRME
v

2. Write at least three coordinate pairs that are solutions to the inequality z < v.
Responses vary. (0, 1), (-2, 2), (3, 5)

Problems 3-4: Tyler can spend up to $45 on hats and socks. A hat costs $10 and a
pair of socks costs $2.50.

* histhe number of hats.
* sisthe number of pairs of socks.

3. Which inequality represents this situation?
A. 10h + 2.50s > 45 B. 10h + 2.50s < 45

C. 10h + 2.50s =45 ‘ 10h + 2.50s <45

4. Explain how you know that h = 2 and s = 1 are solutions to this situation.

Explanations vary. If you substitute 2 in place of h and 1 in place of s, you
get 10(2) + 2.50(1) < 45, which is true because 22.50 < 45.

5. Marc is making a bracelet for his sister using beads that cost $0.50 and $0.75.
He cannot spend more than $8.00 on the bracelet.

* zisthe number of $0.50 beads.
+ yisthe number of $0.75 beads.

Marc says that the inequality 0.52 + 0.75y > 8 represents all the bracelets he
can make. Do you agree with him? Explain your thinking.

No. Explanations vary. Marc’s inequality says that he can spend $8.00 or
more on the bracelet. He can spend $8.00 or less.

Unit 2 Lesson 13 Lesson Practice
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Lesson Practice

Al.2.13 Name: Date: Period: .

6. This graph shows some solutions
to3xz + 2y = 12. 6

Write an ordered pair for another point that is rﬂ ?
a solution to this inequality.
Responses vary. (6, 4) °®

solution to 3z + 2y > 12. X
Responses vary. (2, 1) . i

7. Write an ordered pair for a point that is not a *1*
\

Spiral Review

Problems 8-9: Write an inequality for each situation.

8. Duriwill stay warm in a sleeping bag when the temperature is at least 30°F.
Use t to represent temperatures at which Duri will stay warm.
t =30

9. Duri's backpack needs to weigh less than 45 pounds. Use w to represent the weight of
the backpack.
w < 45

Problems 10-11: Here is an equation: 6z + 2y = 36.

10. For each value of z, determine the value of 3.

11. Which equation represents the same relationship?

A. y=6-3zx y=18—3x C. y=18—%x D. y=6—-x

Reflection

1. Circle the problem you enjoyed doing the most.

2. Use the space to ask a question or share something you're proud of.

Unit 2 Lesson 13 Lesson Practice
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Lesson Practice Al1.2.14

Science Mom Lesson 16

\
The solutions to a two-variable linear inequality can be represented on a graph as a
half-plane. A boundary line separates the plane into the region that contains solutions
and the region that does not. The shaded area represents all of the solutions, which are
the values of (x, y) that make the inequality true.
g AE = ©) r+y=9 r+y<9 z+y>9
N V' N o < -~ \ oA
\fo.\ m,\ \1‘0, Yo g
4 [~ \\ [ \
) J \\ R J \ ) 5 \\\ R ) J \\\ !
5 2 5 1‘0\15 e 505 1‘0\15 5 (5) 5 1‘0\15 " C -5 2 5 1‘0\15 i
-9 N -0 N = N -9 \\
10 \\ -10 \\ 110 ——10 N
v v v v
A solid line means that the points on the A dashed line means the points on the
boundary line are included in the solutions. boundary line are not included in the solutions.
This is represented by the < and = symbols. This is represented by the < and > symbols.
To determine which of the half-planes is the solution region, you can test points on either
side of the boundary line to see whether they make the inequality true or false.
N J

Things to Remember:

Unit 2 Lesson 14 Lesson Practice
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Lesson Practice

Al.2.14 Name: Date: Period: ..
1. Hereis agraph of the equationz + 2y =7. T 4
Which of these points is a solution to the 5

inequality z + 2y <77
(0,0) s —
B. (10,0)
C. (7,0) -2
D. (0,7)

2. Graph all the solutionsto z + 2y < 7.
Explain your thinking.
Explanations vary. The line is dashed because the
inequality sign is <. When | plugged (0, 0) into the

inequality, | got a true statement, so | shaded that
side of the line. < 5 5 =

()}

3. Hereisaninequality: z +y < -2. 10
« Adagraphed the equationz +y = -2. A

+ Ada noticed that (0, 0) is not a solutionto = + y < -2. N

How can Ada use this information to graph the solutionsto
this inequality? 1005

Explanations vary. Since the inequality symbol in this 5
problem is <, the line should be solid. Ada knows
that (0, 0) is not a solution, so Ada should shade the 10
side of the line that does not include that point. v

v

F N
O
—
[=

4. Briannais creating a graph for the inequality 2z — 5y > 10. She says that since the
inequality has a greater-than symbol, she should shade the region above the line
2x — 5y = 10. Is Brianna correct? Explain your thinking.

No. Explanations vary. If | plug in a point that's above the line 2z — 5y = 10, such as (2, 0), it
makes the inequality false.

5. Which inequality is shown on the graph?

[4]]

A. y<5
B. y=5
C. zz>5 5 o g
5
v
Unit 2 Lesson 14 Lesson Practice
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Lesson Practice

Al.2.14 Name: Date: Period: ..

Problems 6-7: A food truck only sells hot dogs and A
hamburgers. They want to sell 50 items or more each day.
« xrepresents the number of hot dogs sold.

[2)]

+ yrepresents the number of hamburgers sold.

6. Which inequality represents this situation? < =0 s s >
A. z+y>50 B. z+4+y<50
-50
@m+y250 D. z+y<50
v

7. Complete the graph so that it represents all the
solutions to the inequality for this situation.

8. Leah-James started to graph the inequality y > -2
by graphing a dashed line at y = -2. How might
Leah-James decide where to shade?

Responses vary. Pick a point above or below the line.
Plug that point into the inequality and see if it makes —
the inequality true. If it does, shade the region that -9 0 5
point is in. If it doesn’t, shade the other region.

v

Spiral Review

9. Theequation ofline aisy = -2x — 1. Select all the points that are on line a.

A (-2,3) O B. (0,4) &C. (,-3)
O D. (1,-3) O E. (2,5)

10. Lolacanspendup to $15 on pens 11. A golf ball weighs 1.6 ounces and an
and notebooks. A pen costs $2 and a empty metal bucket weighs 12 ounces.
notebook costs $1.50. Using p for the Neel adds golf balls one at a time to the
number of pens and n for the number empty metal bucket. How many golf
of notebooks, write an inequality that balls will be in the bucket when the total
represents this situation. weight is 20 ounces?
2p + 1.5n < 15 (or equivalent) 5 golf balls

Reflection

1. Put asmiley face next to the problem you learned from most.

2. Use this space to ask a question or share something you're proud of.

Unit 2 Lesson 14 Lesson Practice
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Lesson Practice Al1.3.01 Science Mom Lesson 17

\
Lesson Summary

Different types of questions lead to different types
of data:

» Quantitative data has values that are numbers,
measurements, or quantities instead of words. It's
sometimes called numerical data.

How many pets do you have? is a question that
produces quantitative data.

« Categorical data has values that are categories, such
as colors, words, or zip codes.

What's your favorite animal? is a question that
produces categorical data.

It's important to be specific when writing survey questions, so you can gather the exact
type of data you need.

Things to Remember:

Unit 3 Lesson1 Lesson Practice
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Lesson Practice

Al.3.01

Name: Date: Period:

1. Which would not be a good survey question?

A. What grade are you in? B. How many books did you read last year?

@ How many inches are in 1 foot? D. How many pets do you have?

2. Determine which type of data these questions produce.

Question Categorical or Quantitative?
How old are you? Quantitative
DOyOUhave anypets? ................................................................................ Categoncal ...................................
HowmanySIb“nngoyouhave? ........................................................... Quantltatl Ve ..................................

3. Select all the questions that would produce quantitative data.

# A. How many people live in your home?

O B. Whatis your favorite breakfast food?

O C. Howdid you travel to school this morning?

# D. How many minutes did it take you to get ready this morning?

O E. Whatisthe last thing you ate or drank?

. Callen claims that players on the school basketball teams are taller than players on the

soccer teams. Write two survey questions that Callen could ask to investigate the claim.

Question 1: Responses vary. How tall are you, in feet andinches? ...
Question 2: Responses.vary. What sports.team(s).do.you play.on?. ...,

. Deven and Erendirani want to know about the types of food their classmates prefer.
Write a survey question that would give them categorical data about their classmates’
food preferences.

Responses vary.

* What kind of food do you like best?

* Do you prefer sweet or savory food?

Problems 6-7: Here are some responses to the question: What is your birthday?

January 7 March 18 December 23

6. Jaylinis not sure whether the data is categorical or quantitative.

Unit 3 Lesson1

Explain why this type of data is unclear.

Explanations vary. Birthdays can have numbers in them, but they don’t work like regular
numbers. Two people can also have the same birthday in different years.

What is another question that might generate data that is unclear?
Responses vary. What is your favorite number? What is your area code?

201
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Lesson Practice

Al1.3.01 Name: Date: Period:

8. Think about your community. What information would you like to know about the
people in it? Write an example of one question that will produce quantitative data and
one question that will produce categorical data about your community. Responses vary.

Quantitative Categorical
How many years have you lived What is your favorite place
in our community? in our community?

Spiral Review

9. Determine the value of x that makes the equation 5(3z — 2) = -55 true.

r=-3

Problems 10-11: A scientist is studying how two different types of bacteria grow. This
table represents the number of bacteria cells in the days since her experiment began.

Bacteria A (number of cells)

Bacteria B (number of cells)

10. If the patterns continue, which type 11. If the patterns continue, which type
of bacteria will there be more of after of bacteria will there be more of after
4 days? Bacteria B 10 days? Bacteria A

Problems 12-13: Tamiya is organizing two sets
of marbles.

Green iMarblesThat
Marbles re Not Green

12. How many marbles are in each set?

N - S — S

SetB: 25

13. Across both sets, how many marbles does Tamiya have in total that are not green?
35 marbles

Reflection

1. Circle the problem you feel least confident about.

2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson1 Lesson Practice
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Lesson Practice Al1.3.04 Science Mom Lesson 18

~
Lesson Summary

It can be helpful to visualize quantitative data using dot plots or histograms.

Dot plots present each data point as a Histograms group data into rectangular
dot at its value on a number line. Dots bins. The height of each rectangle shows
with the same value are stacked on top how many values are in that bin.
of one another.
o 10
00 8 [—
® o000 o0 . —
1
16 18 20 22 2 _]7

0 10 20 30 40 50 60

A dot plot is useful for observing the frequency of individual data, and the number of
points in a data set. Histograms are useful for representing large data sets and
observing the shape of a distribution.

Things to Remember:

Unit 3 Lesson 4 Lesson Practice
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Lesson Practice

Al1.3.04 Name: Date: Period: ..
Problems 1-2: A class made this dot plot to explore ®
how many letters are in their first names. oo
(X X
1. How many letters are in the shortest first name? eee
eeoo

3

2. Dyani says that most students have 10 letters in

their first name.

0 3 6 9 12 15

Is Dyani correct? Explain your thinking.

No. Explanations vary. Most of the dots on the dot plot are located above 4, 5,

and 6, not above 10.

Problems 3-5: Jayden created a histogram about
the number of pets students have.

3. What s the bin width of the histogram?

2

4. How many students have less than 4 pets?

13 students

5. Whatis a number of pets that no students have?

—1 [
0 2 4 6 8 10 12 14
Number of Pets

Number of Students
=

Responses vary. 9 pets

6. A group of 15 friends went to a theme park
for the day. Each person kept track of how
many minutes they spent waiting in line. This
histogram shows their data. Select all the
statements that must be true.

A 1 person was in line for at least 150 minutes.
&B. 3 people were in line for less than 50 minutes.
O C. Most people spent over 100 minutes in line.

O D. 1 personspent0minutesinline.

Number of People

N W e g N

0 50 100 150
Time Spent in Line (min)

®E. Noone spent exactly 130 minutes in line.

7. Imani collected this data about the outdoor temperature, in degrees Fahrenheit,
at noon over the last two weeks:

50.0 55.4
68.9 60.8

57.2 60.8 64.4 59.0 60.9
60.8 64.4 55.9 55.9 57.9

Would this data be best displayed using a dot plot or histogram? Explain your

thinking.

Histogram. Explanations vary. The data values involve a wide variety of numbers,
including many decimals.

Unit 3 Lesson 4

Lesson Practice
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Al.3.04 Name: Date: Period: .

Spiral Review

Problems 8-9: Vihaan is investigating whether there is an association between wearing
sneakers and participating on an athletic team. This table summarizes the data Vihaan
collected from a survey of students.

Wear Sneakers

Don’t Wear Sneakers

8. Interpret what 32% means in this situation.
32% of students surveyed are on an athletic team and don’t wear sneakers.

9. Is there evidence of an association between wearing sneakers and participating on
an athletic team?

No. Explanations vary. The percent of students who are on an athletic team and wear
sneakers, 16%, is very similar to the percent of students who are not on an athletic team
and wear sneakers, 17%.

10. Which inequality is shown on the graph? A e
2 6 il
Al y>=r—6 ‘ %z
3 I &
it 2
2 ‘D'
B. ys-§m+4 > 2
&
“' >
P4
%6 -4 -2 2 4 6
C. y>%x+4 g 2
y<§m+4
v

11. Whatis the median of this data set? 2, 4, 5,5, 7,9, 10, 11, 11, 11, 21
9

Reflection

1. Put a smiley face next to the problem you learned from most.

2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson 4 Lesson Practice
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Lesson Practice Al1.3.05 Science Mom Lesson 19

Lesson Summary

A box plot is one way to visualize quantitative data.
The data is divided into four sections using five
values: the minimum, the maximum, and three
quartiles. Quartiles divide a data set into four
sections, or quarters. Each quarter represents 25%
of the data.

Quartile 1 (Q1) is the median of the lower half of the
data. Quartile 2 (Q2) is the median of the entire data
set, which divides the data into two halves. Quartile
3 (Q3) is the median of the upper half of the data.

The minimum, maximum, median, and quartiles are all examples of statistics. A statistic

is a single number that measures something about Min.Q1 Q2 Q3 Max.
vV VV V

a data set. Car |—|:D—|

Box plots are useful for representing large data

iIIhWihxrva.Thr|||||||||||I
sets, especially those with extreme values. They are PRI R R R A s

less Hours

helpful for seeing individual data points.

Box plots can be used to make statements about percentages of data. This box plot
represents data on road trip travel times. According to the box plot, 50% of travelers had
a travel time of under 7 hours. However, 75% of the recorded travel times were less than
8 hours. The longest road trip recorded was 9.5 hours.

Things to Remember:

Unit 3 Lesson 5 Lesson Practice
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Lesson Practice
A1.3.05

Name: Date: Period:

Problems 1-2: Ricardo used a fitness app to track |_|:|:’—|

how many miles he walked each day in June. Here

is a box plot of Ricardo’s data. T N R R R S S

1. Determine each of these statistics: 01 2345673823910
Miles Walked Daily (June)

2. Select all of the questions that the box plot can answer.
# A. Did Ricardo walk more than 8 miles any day in June?
O B. How many times did Ricardo walk more than 8 miles in a day?
O C. DidRicardo walk more on weekends or weekdays?
& D. About how often did Ricardo walk 4 miles or more in a day?
O E. DidRicardo walk exactly 5 miles on any day in June?

Problems 3-5: A team of scientists wanted to Virus A
know how long people sick with certain viruses

were contagious. They studied 2 groups of 500

people and measured how many days each Virus B
person was contagious.

3. Approximately what percentage of people with
Virus B were contagious for more than 8 days? S+ttt
0 2 4 6 8 10 12 14 16 18

25% B. 50% C. 75% D. 33% Number of Contagious Days

4. How do the two viruses compare?

Responses vary. Generally, Virus A is contagious for a longer time than Virus B. There is
also a wider range in the data for Virus A.

5. Citlali says that the box plot for Virus A tells us that at least one person was
contagious for exactly 14 days. Is Citlali correct? Explain your thinking.

No. Explanations vary. The right section outside of the box tells us that about 25% of
people were contagious for 10-17 days. It does not show us if any people were contagious
for exactly 14 days.

6. Determine which box plot represents the data set: 2,3,5,5,6,6,6,7,7,7,8,8,8,9

A H—TH ®  —TH ¢ —{IH

<
0 2 4 6

Unit 3 Lesson 5

te- S ~— ————
10 0 2 4 6 8 10 0 8 10

Lesson Practice
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Al.3.05 Name: Date: Period:

7. Hereis a box plot and a histogram. Could |_|:D_|
these two representations have come from

the same set of data? Explain your thinking. -

No. Explanations vary. The box plot shows a 0 4 8 12 16 20 24 28 32

maximum of about 30, but there is no data on
the histogram in the 28-32 interval.

N & O @

T 1
0 4 8 12 16 20 24 28 32

Spiral Review

210
8. This histogram shows how many hours of _'Eo 9
sleep Dakota got each night in September. % 8
- 7
How many nights did Dakota sleep less than 3 6
7 hours? g 5
4 nights < 4
3

2 I
1

0 i é i 4 6 8 10 12

Hours of Sleep

9. Select all the ordered pairs that are solutions to the inequality, 2z — 3y > 18.

A, (6,-4)
O B. (-4,6)
O C. (6,-2)
O D. (0,0)
@ E. (0,-8)

10. Calculate the mean of the data set: 1,4, 5, 6,7, 8,9, 10, 11, 12, 15

|°.

Reflection

1. Put astar next to a problem where you revised your thinking.

2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson 5 Lesson Practice
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Lesson Practice Al1.3.06 Science Mom Lesson 20

\
Lesson Summary

Here are some terms that can help us describe the shape of a data set.

+ Adatasetis bell-shaped when most of the data is at the center and there are fewer points
farther from the center. When presented in a dot plot or histogram, the data looks like a bell.

+ Adatasetis bimodal when it has two very common data values. These appear in a dot plot or
histogram as two peaks.

+ Adatasetis skewed when more values are concentrated on one end of the data than the other.
+ Adatasetis symmetric when you can draw a vertical line of symmetry through it.
+ Adatasetis uniform when the data values are evenly distributed.

Things to Remember:

Unit 3 Lesson 6 Lesson Practice
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Al.3.06 Name: Date: Period:
1. Which term best describes this histogram? 20
A. Symmetric 15
Skewed 10
C. Uniform
5 _
D. Bimodal =

0 2 4 6 8101214161820

2. Create a histogram that is bell-shaped. 1
Responses vary. Sample shown on graph.

=NWR N OO

(=)

1 23 456 7 8 910

3. Create a dot plot that is symmetric but not : :
uniform. Plot at least eight points. P P
e o0 oo 0
Responses vary. Sample shown on graph. o0 000 o0 000
Attt

0123 456 7 8 910

Spiral Review

Problems 4-5: Here is a box plot and a histogram |_|:D_|
of the same data set. | | | | |
4. Whatis the value of Q17.

2 6

5. Create a dot plot that could also represent 4
this data set. —

Responses vary. Sample shown on graph

[ J [ J
ceoe o 0 2 4 6 8

1

0123 456 7 8

Unit 3 Lesson 6 Lesson Practice
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A1.3.06

Name:

Date:

Period:

Problems 6-7: The players on two
different football teams were surveyed
about the number of hours they spend
in the weight room each week. Here
are the box plots for each team'’s data.

6. What is one similarity between
the two data sets?

Team 1

|_

e

Team 2

|_

_|

-+ttt
1 23456 7 8 9101112131415

Responses vary. The median for both data sets is 5 hours.

7. What is one difference between the two data sets?

Responses vary. The Team 1 data is skewed, while the Team 2 data is more symmetric.

8. This box plot shows the number of
points scored by a cross country
team at 12 different meets.

e

Lo

<
<%

T
22 24

=

26 28 30 32 34 36 38 40 42

What percentage of meets did the team score between 33 and 38 points?

50%

9. Which equation is equivalent to 5z + 3y = 307

10.

5 5
A. y=10-5z y:lO—gx C. y=30-5z D y=10+§
Select all the terms that describe the association in this
scatter plot. )
Yy

& A.

O B.

Linear association
Non-linear association
Positive association
Negative association

No association

Reflection

-

8‘7

1. Put aquestion mark next to a response you'd like to compare with a classmate'’s.

2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson 6

Lesson Practice
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Lesson Practice Al1.3.07 Science Mom Lesson 21

\
Lesson Summary

A measure of center is a single number that summarizes all of the values in a data set.
Mean and median are measures of center that are used to describe a typical value of
a data set.

+ The meanis also called the average of a data set. To calculate the mean, you can add up all the
data values, and divide by the number of data points.

« The median is the middle value of a data set when the values are in numerical order. If there are
two values in the middle of the data set, then the median is the middle of those two values.

Here is one way to determine the mean of the data in this o0 o o [ X )
dot plot. Attt
14 16 18 20 22 24 26
15 4+ 16 + 18 + 20 + 25 4+ 26 = 120 A
Mean: 20
120 - 6 = 20 A
Median: 19

The median is the value halfway between 18 and 20, so the
median is 19.

When a data set includes extreme values that are much larger or smaller than most of the
data, the value of the mean and median can be very different. Extreme values impact the
mean more than they impact the median.

Things to Remember:

Unit 3 Lesson7 Lesson Practice
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Al.3.07 Name: Date: Period:

1. Determine the mean and median of each data set.

Data Set Median
27,30, 33 30 30
0, 100, 100,
100, 100 80 100
3,5,7,15 7.5 6
2. Seven people estimated how many marbles there Marble Jar Estimates

were in a jar. Determine the mean and median of

the estimates.

Mean: ...24.57.... o
o 00 O
Median: ... 26 .. <A

0 5 10 15 20 25 30 35

3. Hereis adot plot. If you added 4 and 9 to the data set,
which statistic would change? Circle one.

Median Both Neither

Explain your thinking.

012345678910

Explanations vary. Since the total value and the number of points would change, the mean
would change, too. The median wouldn’t change because we’'d be adding a value that’s
higher and a value that’s lower than the group of points, so the middle point would still

be in the middle.

Problems 4-5: Create a dot plot that matches each description.
Responses vary. Samples shown on graphs.

4. A median of 3 and a mean that 5. Bell-shaped, with a median of 6.
is greater than the median.

[ J [ J
[ J [ BN BN J
[ N J [ B BN J
[ BN BN J 0 0 00
[ BN BN BN J 0 000 0 o0
B B e e e e e e e e e B B e e e e e e e e e
0123456738910 0123456738910
Unit 3 Lesson7 Lesson Practice
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Al.3.07 Name: Date: Period:

[
)]

Problems 6-7: For the past few weeks, Anand kept
track of how long it took him to do the dishes each
night. This histogram shows the results organized
in 5-minute bins.

6. Circle the bin that contains the median.
Response shown on histogram.

Number of Nights
(==
(=}

9]

—T 1
0 5—10 15 20 25 30
Minutes to Finish the Dishes

7. Explain how you know.

Explanations vary. The median is the middle night, so | counted the total number of
nights and found that the median would be the 11*" night. The first interval includes
9 nights, so the 11*" night must be in the 5-to-10-minute interval.

8. Remove one value to change the mean 9. Remove one value to change the

but not the median. median but not the mean.
Responses vary. Responses vary.
oo o
oo __o ° .. >:< .
XD oo X oo o
> 4ttt

Spiral Review

10. Select all the expressions that are equivalent to 2(z + 3).

& A 2:+6 OB. 2e2+3 OC. z+6

' D. (z+3)2 ME 2e2+3.2

Problems 11-12: Evaluate each expression. Write your solution in scientific notation.

N 4 N 5 3 ° 10-8
11. (21096« 10%) 12, 32107
1.2 107 1.5.10°

Reflection

1. Put a star next to the problem you understood best.

2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson7 Lesson Practice
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Lesson Practice Al1.3.08 Science Mom Lesson 22

*

The standard deviation of a data set is a measure of spread, or a way to measure how
spread out the values in a data set are from its mean. Measures of spread can help you
describe how consistent a data set is. If a data set is very consistent and much of the
data clustered together, the standard deviation will be small. If the data is spread out,
the standard deviation will be larger.

For example, compare these two dot plots.

Dot Plot A Dot Plot B
)
° )
° o o e o o
o o e o 0 o e o o
Bl B e e S S Bl B e e e
0 2 4 6 8 0 2 4 6 8
Standard deviation: 1.81 Standard deviation: 0.75

The data in Dot Plot A has a greater standard deviation than the data in Dot Plot B because
the data in A is more spread out, or variable. Since the data values in Dot Plot B are more
consistent, B has a lower standard deviation.

One way to calculate the standard deviation of a data set is to use the Desmos Graphing
Calculator. In the calculator, use the functions menu or type stdevp( ) and then insert a list
with the data values. For example, to calculate the standard deviation of Data Set A, you can
type stdevp([ 2, 3, 3, 5, 5, 6, 6, 6, 7, 8]).

\_ J

Things to Remember:

Unit 3 Lesson 8 Lesson Practice
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Al1.3.08 Name: Date: Period:

Problems 1-2: Use a graphing calculator to determine the mean and standard deviation
of each data set. Round your answer to the nearest hundredth.

1. 14, 14, 15, 16, 16, 18,18, 19 2. 2,3,6,6,8,8,10,11
Mean: ... 16.25.......... Mean: ... 6.75.......
Standard Deviation: ... L79.... Standard Deviation: ... 2.95......

Problems 3-4: Moon and Alejandro are ;

both on the track team. Each day in May, Mean (ft) Des’\}iz:iiir?ft)
they recorded the average distance they i

threw the javelin. Alejandro

3. Based on the data, who is the more Moon ' '
consistent thrower?
Alejandro

4. |f athrow of 160 feet was added to each data set, whose standard deviation would
change more?
Alejandro

5. Order the data sets from smallest to largest standard deviation.

Use a graphing calculator to help with your thinking.

7,10, 12, 14, 17, 19 2,2,5,22,25,25 4,8,9,10,12, 13

SetC Set A SetB
Smallest Standard Deviation Largest Standard Deviation
6. Here are the high temperatures in Seattle High Temperatures in Seattle
for each day of 2021. If the data points in 2021 (°F)
for the hottest and coldest temperatures REIN
were removed, would the standard ooss

deviation increase, decrease, or stay the ocmme wom
same? Circle one. et e Y}
CRNNNRNNNNNND CGENNENEND

nereas P — ——— LI

0 10 20 30 40 50 60 70 80 90 100 110

Source: National Weather Service

Unit 3 Lesson 8 Lesson Practice
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Al1.3.08 Name: Date: Period:

7. Hereisadataset: 4,5,5,6,7,09.

Select all of the changes that will make the standard deviation smaller.

O A. AddaZ2tothe data set. E(B. Add a 6 to the data set.

|{C. Remove the 4 from the data set. & D. Remove the 9 from the data set.

O E. Increaseeach value by 10.

Problems 8-9: Here is a dot plot showing the o : o
weights of fish. : . : : :
11—t

0 2 4 6 8 10
Mass (grams)

8. Circle the weight of fish that would change the standard deviation the most if added
to the data set.

1gram 4 grams 5 grams 7 grams

9. Circle the weight that would change the standard deviation the least if added to the
data set.

1 gram 4 grams 5grams 10 grams

Spiral Review

Problems 10-12: Rewrite each expression as a single power.

4
10. (129 11. %
1215 6-1
12. 57.52.5
510

Reflection

1. Putastar next to a problem you could explain to a classmate.

2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson 8 Lesson Practice
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Science Mom Lesson 23

Lesson Practice A1.3.10

~
Lesson Summary

The interquartile range (IQR) is a statistic that measures the spread of a data set. Ina

box blot, the IQR is the width of the box. Measures of spread, like IQR, help us determine

how consistent the data within a set is. The IQR represents the middle half of the data

set, and we calculate it by determining the distance from Q1 to Q3. This makes IQR a

more resistant measure of spread for skewed data than

L IQR: 9

standard deviation. A

Here is an example of a data set where Q1 = 3 and FI:I:]—|

Q3 = 12. The IQR of this data set is 9, because 12 — 3 = 9. e+

0 4 8 12 16
A A A
Q1 Q2 Q3
o /

Things to Remember:

Unit 3 Lesson 10 Lesson Practice
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Lesson Practice
Al1.3.10 Name: Date: Period:

1. Create two different data sets, each with 5 numbers or less and a median of 13.
Responses vary.

Data Set 1: 217713’15130 Data Set 2: 0113113120 .......
Problems 2-4: These box plots represent the Team A
points scored per game for three different football
teams over the course of a season. d
o 00 [ ]
) ) o O oo e o [ J
2. Which team generally scored the most points? F————————+—+»
Team C 0 5 10 15 20 25 30 35 40 45
Team B
. . . . [ ] [ X ]
3. Which team scored the most points in a single © 00 000 oc0000e
game? -+ttt
Team A 0 5 10 15 20 25 30 35 40 45
Team C
[ ]
. . [ ] e O
4. Which team was the most consistent? . o o ome o0 o o
Explain your thinking. -ttt
Team B. Explanations vary. The spread is 0 5 10 15 20 25 30 35 40 45

smallest for Team B, which means the scores
are the most consistent.

Problems 5-6: Mariana used a fitness app to August

track how many miles she walked each day in |_E|:’_|

July and August. Here is a box plot of her data.

July
5. Which month has a smaller IQR? I EI:] I
August ———
01 2 3 45 6 7 8 910
Daily Miles

6. What does the IQR tell you about Mariana’s walking habits in July and August?

Responses vary.
» The distance that Mariana walked each day in August was more consistent.
* There is more variability in the walk data for July.

Unit 3 Lesson 10 Lesson Practice
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Al.3.10 Name: Date: Period:

7. Hereisadataset:[2,2,4,4,5,5,6,7 9, 15].

If you added 24 as a new data point, how would the IQR change?
Explain your thinking.

The IQR would increase. Explanations vary. Adding 24 would increase the
spread of the whole data set, which would also increase the IQR.

8. Hereis a different data set: [3, 6, 7, 23].

Determine a number you could add to make an IQR of 15.
16 or -3

Spiral Review

Problems 9-11: For each equation, write the positive solution as a whole
number or by using square root or cube root notation.

9. =729 10. @*=27
t=9 a=V27
11. m3=12
m =12

Reflection

1. Put a star next to the problem you understood best.

2. Use this space to ask a question or share something you're proud of.
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Lesson Practice Al.3.11 Science Mom Lesson 24

\
Lesson Summary

Outliers are data values that are far from the other values in the data set. In this data set,
the circled data point is an outlier.

o:: ®

4 8 12 16 20 24 28 32

You can identify outliers using dot plots, box plots, and technology tools such as graphing
calculators. You can also identify outliers using the IQR. Outliers are values further than
1.5 times the IQR below Q1 or above Q3.

When deciding which measure of center is appropriate to represent a data set, it's
important to identify any outliers. Outliers have a big impact on the mean, but they don't
impact the median very much.

Things to Remember:

Unit 3 Lesson 1l Lesson Practice
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Al.3.11 Name: Date: Period:

Problems 1-2: Ricardo got the following scores on five class assignments: 87, 90, 0, 95,
and 100. Ricardo’s teacher lets students decide whether their final score will be the mean
or the median of those five scores.

| | | | | | | | | | o
| | | | | | | | | L

!
T
0 10 20 30 40 50 60 70 80 90 100

<
%

1. Would using the mean or the median give Ricardo the higher final score?
Median

2. Explain your thinking.

Explanations vary. Ricardo did really well on 4 of his 5 assighments, so reporting the
median would give him the higher score.

Problems 3-4: This histogram represents the %_ 10
number of text messages that 20 people received 9 ]
in one day. o 8
6
3. How many people received 15 or more text 2
messages in one day? § 4
z
12 people 2
|: —

4. If you added a person who received 52 text
messages to the data set, would the mean or
median change more? Circle one.

Median

Explain your thinking. Explanations vary. The mean will change more because 52 is much
bigger than the rest of the numbers, so it will increase the total number of text messages
by a lot but only increase the number of data points by 1.

0 5 10 15 20 25 30 35 40 45 50
Number of Text Messages Received

5. Hereis a data set:

26, 30, 31, 32, 28, 30, 34, 37, 23. ¢

[ e 6 000 O [
Julian says that 37 is an outlier because it -<*-—"4—4A—-"4—"F—7~F+—+—"F+—+—"+—+>
is the maximum value. What could you 20 22 24 26 28 30 32 34 36 38
say to Julian to help him understand
his mistake?

Responses vary. | would tell Julian that the maximum is not always an outlier and that he
can use a graphing calculator to determine whether or not any point is an outlier.

Unit 3 Lesson 1l Lesson Practice
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Al.3.11 Name: Date: Period:

6. This dot plot represents the ages of different e e
people in a bike shop. Which data point would °e e 0 °e °
be an outlier if it were added to the data set?

44 B. 8 C. Both D. Neither

12 14 16 18 20 22 24 26 28 30

7. The dot plot represents the data in box plot A. Circle one point to remove from the dot
plot so that it represents box plot B instead. Responses vary.

mA
o B
[ BN o0 o000 .@. [ ] [ ]
< <A
0 5 10 15 20 25 30 0 5 10 15 20 25 30

Spiral Review

Problems 8-10: Evaluate each expression. Write your answer as a fraction.

~15 9. 40 15 " 20

2 1
8. g-i-g 15

oo
|
©|w

Reflection

1. Circle the problem you feel least confident about.

2. Use this space to ask a question or share something you're proud of.
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Lesson Practice Al1.3.13 Science Mom Lesson 25

~
Lesson Summary

A scatter plot is a graph of plotted points that shows the relationship, or association,
between two variables. When there is a linear association between the variables, you can
describe the strength and direction of the association using the correlation coefficient
(also called the r-value). The correlation coefficient is a number between -1 and 1 that
describes the strength and direction of a linear association between two variables in a

scatter plot.

The closer the r-value is to 0, the weaker the linear association. The closer the r value is
to-1 or 1, the stronger the linear association.

These graphs show examples of different associations and their correlation coefficients.

Positive Association Negative Association Positive Association
Strong Association Weak Association
r=095 Y4  %e  r=-0624 . r=013Y4. .
ee * ° ° °
. ] A ° A o’
% & : G : . T
P 3 ® ° 3 ° °
. L) o o 0 o0 ° =- . >
< °e P :c’ ° t‘ ° x < o Lo op T
® o : o O L : ®e ° °
s 0‘ ‘ : ° S %o E ® %
:. ° o . ° .. ° % o o o.
° s ° o ° L o °
° (]
v v v
- J

Things to Remember:
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A1313 Name: Date:

Period:

Problems 1-4: Determine whether each scatter plot has a strong linear relationship,
weak linear relationship, or no linear relationship.

1. Weak None 2. Strong Weak

Responses vary.

YA SYA °
°
°
° ° ®
oq
e ©
°
< o 5 < v >
1] '. °
'.0 ) b
‘.. %o °
so: * ® e o
SWee v . v
3. Strong None 4. Weak None
. YA o:o.. YA
° ° %
® ° Po o
) . .0 .o
Is °
Qe o°t I ° ¢ (14
° ° °
«—— 1,.. > < ,'.P >
° ° ° ° x
e e ° ...
o °° ° o°®
° ® e
v e® o © v % ®

5. Which number could be the correlation coefficient for this scatter plot?

0.4 B. -0.4 vA
C.

® o
0.9 D. -09 °
[ [ ]
) o [ °
Explain your thinking. °
[ ]
Explanations vary. The correlation is not that o © } ° o
strong, so it has to be 0.4 or -0.4. | picked r o® : o°
0.4 because the trend is going in the direction ° ° ° N
of a positive slope. . °c e
e® o0 o °
o. L4 °
[}
< = >
° xr

v

6. A scatter plot has a correlation coefficient of » = 0.85. What does this tell you about
the data? Responses vary. This tells me that the data has a strong positive correlation.
Unit 3 Lesson 13
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Al1.3.13 Name: Date: Period: ..
7. Fillin each blank using the numbers 0 to 9 only once to ( 1 9 ) ( 5 3 )
create a set of four points that have a correlation coefficient ) ’ )

between -0.1 and 0.1. Use the a graphing calculator to help
with your thinking. ( 5 8 )» ( 4 6 )

Responses vary.

Spiral Review

8. Anonline store is curious about who buys Ten Years Ago

the fanny packs they sell. |—|:]:]—|

Use the box plots to make a claim about
the ages of fanny pack buyers this year This Year

compared to ten years ago. — [ o

Responses vary.
» The median age is lower this year than

it was ten years ago, so there are more “+— 1
young peop|e buy|ng fanny packs_ 0 10 20 30 40 50 60 70 80 90 100
» The ages are more consistent this year Ages of Fanny Pack Buyers

than ten years ago.

* This year there is an outlier, which means
there is one person who is significantly
older than the rest of the people who
bought fanny packs.

Problems 9-10: Evaluate each expression. Write your answer as a fraction.

9. % 8= g (or equivalent) 10. % . % . % = % (or equivalent)

Reflection

1. Circle the problem you feel least confident about.

2. Use this space to ask a question or share something you're proud of.
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Lesson Practice Al.3.14 Science Mom Lesson 26

~
Lesson Summary

You can use a correlation coefficient to analyze the relationship between two variables and
determine whether there is an association between them. The correlation coefficient, or r-value,
describes the strength and direction of the relationship that may exist between two variables.
+ A positive r-value means that as one variable increases, the other variable also increases.
» A negative r-value means that as one variable increases, the other variable decreases.
 The closer the r-valueis to 1 or -1, the stronger the correlation.
People may use correlations in data to understand o 100‘ | ] |
and address issues in their community. e r=-0.825
=]
For example, this scatter plot shows data ‘g 90 on
tree cover and temperature for 150 blocks in Detroit, £ 80 %_l‘.
o . (] O
Michigan. - ® ,ﬁ,..h. )
20 3 &
The r-value is -0.825. This means there is a negative 0 i
and strong relationship between the amount of % .
tree cover and median high temperature in Detroit = TP
neighborhoods. Community members may use 0 1020 30 40 50 60 70 80 90100 thjs
correlation to advocate for more trees to be planted in Tree Cover (%)
different neighborhoods across the city.
o /
Things to Remember:
Unit 3 Lesson 14 Lesson Practice
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Al.3.14 Name: Date: Period:

1. Match each scatter plot to its r-value.

a. r=-07 b. »=-0.99 c. r=07 d =09
Y Y ) . ° ‘..o °y
“ o'. o, 0 o * .h ” %
g Pates? ¥ ° 1% R
R P T T TEE T T
eoe %o ] o® 4® o °
................... d....
2. A medical clinic wanted to know about the e~ A
experiences of their patients. They looked at the 2 % 10 wde
following variables: § 2 8 U
(2]
* The number of minutes spent with a doctor. = z 6 ° ". P
+ Patient satisfaction (on a 0-10 scale). ‘_f ~ R ® oo
c e
They found the variables have a weak, 2 4o "o o
4&; [ ] ® [ ]
positive relationship. o 2] & %¢
[N ]
Make a scatter plot that could represent this data. e _° o >
0 10 20 30 40

Responses vary. Sample shown on graph.
P Y P grap Time With Doctor (min)
3. Noah creates a scatter plot showing the relationship between the number of free
throws taken in a basketball game and the final score. The correlation coefficient for
the line of best fit is 0.76.

Are the number of free throws and the final score correlated? Explain your thinking.

Explanations vary. A correlation coefficient of 0.76 shows a correlation. Also, the variables
should be correlated because more free throws create more chances to score points.

Problems 4-6: Martina is interested in learning about ~ _ 4 LLLLLL |
- - - 59 023
different education systems around the world. Martina s (18.369, 555)
found data about two variables: 5 g 600 ~11
o N ° ® o
. | (7)) N 'J,L.,,,,,
The average class size. . g 400 s %0
+ The scores on a standardized test. g
Here is a scatter plot for the data. z?; 200
4. The point (18.369, 555) represents Slovakia. What do
the coordinates tell you about Slovakia? 0 10 20 30
Responses vary. The coordinates tell me that the Average Class Size

average class size in Slovakia is about 18 students and Source: OECD

the average score on a standardized test is 555.
5. Based onthe r-value, what relationship is there between the variables? Circle one.

Positive None

6. What is the strength of the relationship? Circle one. Strong

Unit 3 Lesson 14 Lesson Practice
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Al.3.14 Name: Date: Period:

7. The correlation coefficient for a given set of data is r = 0.962. Select all of the
conclusions you can make about the data.

& A. Thereisa strong association between the two variables.
O B. Thereisaweak association between the two variables.
O C. Thereisno association between the two variables.

& D. As one variable increases, the other variable increases.

O E. Asonevariableincreases, the other variable decreases.

8. Saanviis interested in learning more about life 2 4 1 _lo:50-
in different countries. She found data about S g .'.IE;'J :
two variables: g 7- ‘hS
* Average happiness (on a 1-10 scale). T 6- 1 0
» The average number of hours people worked in a week. Z :

What does the r-value tell you about the relationship 2 :

Responses vary. The r-value is negative. so it tells 1-

me that the more hours someone works, the lower A >
their average happiness tends to be. 0 20 25 30 35 40 45 50

Working Hours

Sources: ILOSTAT and OECD
Spiral Review

Problems 9-10: This table shows the statistics for Rio’s quiz scores in math class and
science class.

Standard

Deviation (%) IQR (%)

Median (%) | Mean (%)

Math Class

Science Class

9. Were Rio’s quiz scores more consistent in math or science class?
Explain your thinking.
Math class. Explanations vary. Both the standard deviation and the IQR are smaller for
math class.
10. If Rio scored 65% on a math quiz, how would the standard deviation change? Circle

your choice and explain your thinking.

Decrease No change

Explanations vary. The standard deviation would increase because 65% is far from the
median and the mean.

Reflection

1. Put asmiley face next to a problem you were stuck on and then figured out.

2. Use this space to ask a question or share something you're proud of.
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Lesson Practice Al.3.15 Science Mom Lesson 27

~
Lesson Summary

While the correlation coefficient can help you understand the general relationship
between two variables, a line of fit can help you make predictions about specific values
in a data set. Points along the line of fit represent the likely value of unknown data in the
data set.

You can use the equation of the line of fit to better understand the data. The y-intercept
represents a potential initial value and the slope of the line describes the rate that the
variables change in relationship to one another.

For example, this scatter plot shows data on tree
cover and temperature for 150 blocks in Austin,
Texas. The equation of the line of fitis y = -0.08z

+ 92.07.

100

90

80

The slope is -0.08. This means that when the
cover increases by 1% in Austin, the predicted
temperature decreases by 0.08°F.

tree

70

Median High Temperature (°F)

60

The y-intercept is 92.07. This means that if the E 3 >tree
cover in Austin is 0%, the predicted temperature 0 10 20 30 40 50 60 70 80 90100

is 92.07°F. Tree Cover (%)

You can use the line to predict that if a block in
Austin has 80% tree cover, the temperature
will be about 85°F.

Things to Remember:

Unit 3 Lesson 15 Lesson Practice
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Al.3.15 Name: Date: Period:

Lesson Practice

>

Problems 1-2: A store receives 12 boxes that
contain many different numbers of lemons.
They weigh each box and then count the lemons.
Here is a scatter plot of that data.

=2}
=]

50 y-=-0.3x-+-1
1. Anew box weighs 30 pounds. Approximately
how many lemons are in the box?

30 /
20

95 lemons. Responses between 90 and 97 are

considered correct. 10 /

Weight of Box (Ib)
'~y
(=}
I

2. The equation for the line that best fits this data
isy = 0.3z + 1. What do the numbers 0.3 and 1
mean in this context? Responses vary.

The number 0.3 means that as you add each new lemon, the weight of the box tends to

increase by 0.3 pounds. The number 1 means that the weight of the box is 1 pound before
any lemons are added.

>
0 25 50 75 100 125 150
Number of Lemons in Box

Problems 3-4: The store collects data about ! P !
the weight of other types of fruit boxes. The L= €17 s 7
table shows equations for the line of best fit for : Orange J = 0,452 +0.95
each type of fruit box, where y represents the
weight of a box and z represents the number of Lemon  y=03r+1
fruits in a box. s o

3- Whlch frU|t |S heaV|er7 Cer|eyour ChOICe ........................................ ........................................

Mango .y =085z +1.25

Explain your thinking.

Explanations vary. | can tell that pomegranates are heavier because the slope of the line
of fit for pomegranates is higher, so the weight of a box of pomegranates increases more
each time one is added.

4. Order these fruits by their weight.

: Lemon Lightest
orange ......................................
Mango .......................................
Pomegranate Hemviast

5. Sora collects data about the number of bananas she buys at the store, z,
and the total weight of the bananas in pounds, y. If Sora graphed her data,
which value would be closest to the slope of the line of best fit?

A. -4 B. -0.4
@ 0.4 D. 4

Unit 3 Lesson 15
319

Lesson Practice



Lesson Practice
Al.3.15 Name: Date: Period: .

Problems 6-8: A restaurant gathered data about 4
how long customers had to wait and how many staff
members were working. The slope of the line of fit

is -1.62. The r-value is -0.9.

6. What does the slope of -1.62 mean in this

[ ANJ
situation? 8 \.

Wait Time (min)
(==
(=2}

Responses vary. -1.62 means that for each additional ) \:\"
staff member working, the customer wait time 4 "\\
tends to decrease by 1.62 minutes. N
7. What does the r-value of -0.9 mean in this 0 2 4 6 8 10 12
situation? Number of Staff

Responses vary. The number -0.9 means that there is
a strong negative correlation between the number of
staff and wait time.

8. Madison says that for any scatter plot, if the r-value is negative, then the slope must
also be negative. Is this true or false? Circle one.

False

Explain your thinking.

Explanations vary. The r-value and the slope of the line of fit both describe the trend of the
data, so if the data shows a negative trend, they must both be negative.

Spiral Review
9. Select all the coordinate pairs that are solutionstoy = %a: + 10.

o A. (0,%) ®B. (10,15 O C. (4,12) ®&D. (2,9 O E (58)

10. Here is the graph of the inequality y > 0.75x + 3. A

Select all the coordinate pairs that are solutions /

to this inequality. 5|

OA. (-9,-5) )

&B. (3,2 < / 0 5 >
S
y

&C. (0,3)

OD. (2,-3) -

&E. (6,8) v

Reflection

1. Put a heart next to the problem you feel most confident about.

2. Use this space to ask a question or share something you're proud of.
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320



Lesson Practice Al.3.16 Science Mom Lesson 28

~
Lesson Summary

You can use residuals to determine how well a line fits a A p
data set. A residual is the difference between the actual
y-value of a data point and the value predicted by the
line of best fit.

2000

Total Weight (g)
N\

Here is a scatter plot with data on the number
of avocados and their weights. The residuals are 1000 A
represented with lines connecting each point

to the line of best fit. ﬂ‘ >
_ 0 5 10
You can also create a residual plot to analyze how well Number of Avocados

a line fits a data set. A residual plot is a scatter plot of
residual values for a data set.

2000
Here is the residual plot of the graph of avocado

weights. The closer a point is to the x-axis, the

closer that point is to the line of best fit. A line is a good
fit for the data if the points on the residual plot are close
to the x-axis and are randomly dispersed above and
below the axis.

1000

*::Tx*
S S

Number of IAvocados

*K
b3

Total Weight Residual (g)

-1000

-2000

Things to Remember:
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Al1.3.16

Period:

Name: Date:

Problems 1-2: The scatter plot shows the heights of a group of buildings, the number of
floors in each building, and a line that best fits the data. The residual plot is also shown.

~ A A
£ 900 ' ¥L 100
% 850 5>
5 o g iz
= 750 «p 60
@ 700 o8& 10
S 650 5 2 x X o
-+ = %
5 o E SRR
m Lal
T 500 P 20 x40 %
150 | o7 ” XX
400 -40 Number of Floors
350 -60
300 ¥ 80
T T T T T T > -100
0 10 20 30 40 50 60 v

Number of Floors

1. Predict the height of a building that has 50 floors.
Responses between 750 and 770 feet are considered correct.

2. How can you tell that the graphed line is a good fit for the data? Use the residual plot if

it helps with your thinking.

Explanations very. The line is a good fit because the points on the residual plot are close
to the xz-axis, and they are both above and below the z-axis.

plot and

its

Here is a scatter

corresponding

residual plot.

Draw a better line of

fit on the scatter plot.

Total Weight (g)

16000
14000
12000
10000
8000
6000
4000
2000

0

A
®

a7
®

A,

?

‘,

2 4 6 8 10 12

Number of Pineapples

Total Weight Residual (g)

10000

5000

-5000

-10000

A
I I
Number of
Pineapples
X ¥y x | |
T T
2 4 6,8 10 12
X X
X
X
v

4. These residual plots are from the same set of data, but each one represents a different

line of fit. Which residual plot shows the best line of fit?

o N W

.

-1

'
—_

4

' '
w o

v

Explain your thinking.
Explanations vary. All of the values in the graph | chose are close to the z-axis. The other
three graphs have some points that are much higher or much lower.

Unit 3 Lesson 16
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Al.3.16 Name: Date: Period: ..
Problems 5-6: This scatter plot shows the o~ A
number of traffic tickets and the cost of car S % 1200
insurance for 16 people. S 2 1000
"g o ?
. a 800
5. Which r-value could represent the © E I ¢ ® ¢
correlation coefficient for this data? 600 ¢
400 |—4° Y
A. 0.25 B. -0.25 200 }_.
(©) 09 D. -0.9 >

0 2 4 6 8 10 12
Number of Traffic Tickets

6. Which equation could represent the line of best fit?
A. y =-62z + 220 y =62z + 220 C. y=-220z +62 D. y =220z + 62

Explain your thinking.

Explanations vary.

* |ldrew aline to fit the data. My line started near 250 and had a positive slope,
so | picked y =62z + 220.

* | can see that the trend has a positive slope but is not steep enough to be increasing
by $220 for each ticket, so | picked y =62z + 220.

Spiral Review
Problems 7-9: Solve each equation for z.

7. y=3x+5 8. 4y — 22 =10 9.y:%a:

—ys_szw r=-5+4+2y 6y =z

10. Are there any outliers in this data set? Use a calculator if it helps with your thinking.

n,1,1,1,2,2,3,3,4,4,5,5,5, 6, 20]

Circle one. No

Explain your thinking.

Explanations vary.

* |l used the Desmos Graphing Calculator to create a box plot. When | clicked “Exclude
outliers,” | saw that 20 was an outlier.

* 20is an outlier because it's 14 units away from the next highest number, and 14 units
is bigger than the spread of the rest of the data.

Reflection

1. Put astar next to the problem you think is the most important.
2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson 16 Lesson Practice
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Lesson Practice Al.3.17 Science Mom Lesson 29

~
Lesson Summary

The line of best fit is the line on a scatter plot that best represents the trend created by the
points in a data set.

Instead of sketching a line of fit, you can use a graphing calculator to precisely generate
the equation of the line of best fit from a scatter plot. The equation of the line of best fit
can help you interpret information about a situation, or allow you to substitute values into
the equation to make predictions. You can also use a graphing calculator to calculate the
correlation coefficient for a given data set.

Here is an example of a line of best fit generated by a graphing calculator, and the
information about the line that a graphing calculator will show you.

n u 60 4
y = 0.351312z + 1.31984 z b P
(2]
< 50
STATISTICS RESIDUALS -g En ./
r, = 0.7642 plot residuals 3 @ 10
Y
r = 0.8742 plot residuals ° ?_:” 30
[T ®
€9 2
5= e
Z 10
>
0 25 50 75 100 125 150
Number of Ice Cream
Cones Sold
o %
Things to Remember:
Unit 3 Lesson17 Lesson Practice
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Al.3.17 Name: Date: Period: ...
Problems 1-3: This scatter plot shows the -’*-‘2000‘ | | |
distances of some one-way flights and their ? y =013z I+ 224
ticket prices. 38 r|=0.43

‘& - 1500
1. The equation for the line of best fit is E’
y = 0.13z + 224. = ° 1
®
([ ]
What does 0.13 mean in this situation? T % <« . /‘_
0.13 means that for every mile that the ——500—1%‘—.——; : <
distance increases, the price of a ticket /mf °®| o |°*
. d o
tends to increase by $0.13. « ol r T !o .r
2. Thedistance from Phoenix, Arizona, to -500 0 500 1000 1500 2000 2500 3000
Jacksonville, Florida, is 1,795 miles. | v | Distance (mi)

Use the equation of line of best fit to
predict the cost of a plane ticket from
Phoenix to Jacksonville.

$457.35

3. Do you think the prediction is accurate? Use the r-value to explain your thinking.

Responses and explanations vary. | don’t think that the prediction is accurate because
the r-value is only 0.43, which is not a strong correlation.

Problems 4-6: This scatter plot shows the

distances of some non-stop flights and their E y ‘= OlIZan-FI-lW /,.
lengths in minutes. 2800 r=0.98 7
5 V’
c

4. The equation for the line of best fit is -9 -600 /’ e

y =0.12x + 37.

——400

What does 0.12 mean in this situation?

0.12 means that for every mile that the ——200

distance increases, the length of a flight

tends to increase by 0.12 minutes.

b /0 2000 | 4000 6000 >

5. Use the equation of line of best fit to predict /‘ | "Distance (mi)

the length, in minutes, of a direct flight from v

Phoenix to Jacksonville (1,795 miles).

252.4 minutes (or 4.2 hours)
6. Do you think the prediction is accurate? Use the r-value to explain your thinking.

Responses and explanations vary. Yes, | think that the prediction is accurate because

the r-value is 0.98, which shows a very strong linear association.
Unit 3 Lesson 17 Lesson Practice
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Al.3.17 Name: Date: Period: ..
Problems 7-9: Kwasi wanted to know the - A TR
. : _ % 35000 e
relationship between the ages of cars and their b y =-2270z + 26981 |
values. He found some data on the ages of several -2 30000 7-=-0.96
. . . . a
cars (in years) and their sale prices (in dollars). @ 25000 N
[} |
, , , D 20000 |-©
7. Describe the relationship between the age of a S
car and its sale price. 15000 o
N\
Responses vary. As the age of the car 10000 .\\
increases the sales price decreases. N
5000
M
8. Do you think one of the variables causes the 0 2 4 6 8 10 12
Age of Car (yr)

other? Explain your thinking.

Responses and explanations vary. Yes. As cars
get older it makes sense that they would sell for a
lower price.

9. What else might affect this relationship? Explain your thinking.

Explanations vary. The mileage on the car and its maintenance
would also affect the sale price.

Spiral Review

Problems 10-11: Here is a data set: [1, 1, 2, 2,3, 3, 7, 8, 9, 10, 11, 35]

10. Complete the table. Use a graphing calculator if it helps with your thinking.

Min. | Q1 . Median | Q3

11. Are there any outliers in this data set? Circle one. No

Problems 12-14: Solve each equation for y.

12. 7=6x —y 13. 3y + 152 =24 14. 4y —zx =44
y=6x—7 y=8—5z _1
Yy 4£B+11

Reflection

1. Circle the question that you are least confident about.
2. Use this space to ask a question or share something you're proud of.

Unit 3 Lesson 17 Lesson Practice
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Lesson Practice Al1.4.01 Science Mom Lesson 30

N
Lesson Summary

We can represent rules with verbal descriptions or as a table of inputs and outputs.
All sets of inputs and outputs are called relations. A function is a special kind of
relation that assigns exactly one output to each possible input.

You can determine whether a rule is a function by organizing the inputs and outputs
into a table. If one input has multiple possible outputs, then the rule is not a function.

Here are two examples.

Rule A takes an integer and outputs an Rule B takes a number and outputs
integer that is one less. arandom number that is greater.

1 0 0 2
2 1 0 10
2 1 -2 0
4 3 -1.6 1.2

In this relationship, Rule A is a function In this relationship, Rule B is not a

because each input has exactly function because each input has

one output. multiple outputs.

o J

Things to Remember:

Unit4 Lessonl Lesson Practice
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Lesson Practice

Al1l.4.01 Name: Date: Period: ..
1. Rule A takes any word as an input Rule A
and Writes the Word baCkWardS as .....................................................................

an output. hat sock éracecaré

Is Rule A a function?
Explain your thinking.
Yes. Explanations vary. Rule A is a function

because any word written backwards results
in only one sequence of letters.

racecar

Problems 2-3: Here is Rule B.

2. Is Rule B a function?
Explain your thinking.
No. Explanations vary. Rule B is not

a function because there are two
different outputs for the input 6.

3. Predict what the output could be when the input is 3.
Responses vary. It can be any three-letter color, such as red.

Problems 4-5: Here is Rule C.

4. IsRule C afunction?
Explain your thinking.
Yes. Explanations vary. Rule C is

a function because every input
only has one output.

5. Predict the missing output for Rule C. 12

6. This table shows the total number of days in each month of a given year.

Imagine a rule where the input is a month and the output is the number of days in
that month. Does this rule represent a function? Explain your thinking.

No. Explanations vary. This rule does not represent a function because the input February
has two possible outputs of either 28 or 29 days.

Unit4 Lessonl Lesson Practice
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Lesson Practice

Al.4.01 Name: Date: Period:

7. A machine uses Rule D to turn inputs into outputs. The table Rule D
shows two inputs and their outputs. :

Input Output
Hoang tried the input 4 again and the output was not 27. :
He claims that this is enough information to determine 3 21
whether or not Rule D is a function. g

Is Hoang correct? Explain how you know.

Yes. Explanations vary. If the input 4 results in any output value other
than 27, then Rule D is not a function. This is because a function only has
one output for every input.

Spiral Review

8. Complete the table using this rule:
Add 2 to the input, then multiply by 3 to
get the output.

Problems 9-10: A school sells two types of tickets for a play: adult tickets
and student tickets. Adult tickets are $5 each and student tickets are $2 each.
The school collects $400 total.

9. Write an equation where x represents the number of adult tickets sold
and y represents the number of student tickets sold.
5D + 2y = 400

10. How many of each ticket type could the school sell to collect $4007
Responses vary.

Adult tickets: ... 40 .o Student tickets: ... 100,

Reflection

1. Put astar next to the problem you spent the most time on.

2. Use this space to ask a question or share something you're proud of.

Unit4 Lessonl Lesson Practice
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Lesson Practice Al1.4.02 Science Mom Lesson 31

N
Lesson Summary

Function notation is a way to write the inputs and outputs of a function. For example,
f(4) =9is a statement written in function notation. It says that when the input of the
function f is 4, the output is 9. In other words, when the value of the independent variable
is 4, the value of the dependent variable is 9.

This table shows some input-output pairs Menu

for the function s(t), that determine the _ _

price of a slice of pizza based on the number Slice of Pizza .

of toppings $1.75 plus $0.50 per topping

s(2) = 2.75is a statement written in :
function notation. Number of Toppings | Price ($)

* s(2) canbereadas “s of two.”

° For thls S'tuat'on, the number Of topplngs |S ...................................................... .............................
the independent variable, t, and the price of 1 2.25 :
aslice of pizza is the dependent variable, s(t). 3OS RRR e

* s(2) =2.75 means the price of a slice of pizza 2 2.75 :

Things to Remember:

Unit 4 Lesson 2 Lesson Practice
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Lesson Practice

Al.4.02 Name: Date: Period:

Problems 1-2: The function f(t) models the temperature, in degrees Celsius, ¢t hours

after midnight.
1. Select the equation that represents the statement: At 1 AM, the temperature was 20°C.
A. f(100) =20 B. f(20) = 100 @ f()=20 D. f(20)=1
2. Use function notation to represent each statement.
The temperatureat2AM. . @
The temperature was the same at 9 AMand at 11 AM. . f9) =fQAn
The temperature was higher at 9 AM thanat2 AM. . f9)>f@2)
t hours after midnight, the temperature was 24°C. . fit)=24
3. Avrestaurant sells three different salads. They use the functions ¢(z), g(x), and p(x) to

Problems 4-6: Use the table to determine the missing
values in the function statements.

represent the cost of their caesar, garden, and pasta salads in dollars, with 2 additional
ingredients added. Explain the meaning of each statement. Explanations vary.

A garden salad with no additional ingredients costs $10.

A garden salad with 3 additional ingredients costs more than

9(3) > c(1) a caesar salad with 1 additional ingredient.

A pasta salad with 2 additional ingredients costs less than
a garden salad with 3 additional ingredients.

p(2) <g@)

4. f(...5..)=23 s

5. f(-5)=.. .17

6. f(...2.)="-5

Unit 4 Lesson 2
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Lesson Practice
Al1.4.02 Name: Date: Period:

Problems 7-9: Desmos Pizza's
online meng offers.sr.nall, medium, MENU
and large pizzas. Fill in each blank

Small: $12 plus $1 per topping

to make each equation true. Medium: $15 plus $2 per topping
Large: $18 plus $3 per topping

7 s)=m(..2...) 8 m(..9..)=I05) 9. () =5 (b))
Responses vary.

Spiral Review

10. Here are Rules A and B. Rule A Rule B

Input Output

Which rule is a function? Circle one. Input : Output

Rien (RueB) Botn Netner  * 2 15

11. Here are two data sets. Which one has the larger standard deviation? Circle one.

Data Set A: 6,7, 8, 8, 8, 8.5, 9 @et B:4,7,8,8, 9@

12. Here's a graph of a relationship and its table of values.

3,0 3 0 :
2 -10 1 2 3 4 5 &

v

Write an equation to represent this relationship. ¥ =-3x + 9 (or equivalent)

Reflection

1. Putaheart nextto a problem you understand well.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson 2 Lesson Practice
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Lesson Practice Al1.4.03 Science Mom Lesson 32

N
Lesson Summary

You can represent function rules with equations, verbal descriptions, and tables.

For example, the function s(t) describes the relationship between the cost of a slice of
pizza and the number of toppings, .

Description Table Equation
i s(t) = 1.75 + 0.50¢
Number of Price ($)
Menu Toppings
Slice of Pizza :
$1.75 plus $0.50 0 1.75
per tOpplng .............................................................
1 2.25
2 2.75

You can use the equation to determine different values of the function.
Let's determine the value of s(4):

s(4) = 1.75 4 0.50(4)

s(4) = 3.75

This means the price of a slice of pizza with 4 toppings is $3.75.

Things to Remember:

Unit 4 Lesson 3 Lesson Practice
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Lesson Practice
Al1.4.03 Name: Date: Period:

1. Letf(z)=2x+5.

Calculate the value of each function
notation expression.

The first value is already completed. L S
7(6) 17
53) 1

Problems 2-3: A toy factory makes toy bunnies. Each toy bunny holds a carrot.
A bunny'’s height, h(x), is three times the length of the carrot, x.

2. Complete the table.

3. Write an equation for the function h(x).
h(z) =3«

4. Here are two functions: f(z) = -15z + 80 and g(z) = 10z + 25. Which is greater? Circle one.

@ o 4@

Explain your thinking.
Explanations vary. f(2) = 50 and g(2) = 45, so f(2) is greater.

Problems 5-6: The function p(s) models the perimeter of a square of side length s.
The perimeter is represented by the equation p(s) = 4s.

5. What is the value of p(20)?
p(20) = 80

6. What does your answer mean in this situation?
When the side length of a square is 20, the perimeter of the square is 80.

Unit 4 Lesson 3 Lesson Practice
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Lesson Practice
Al1.4.03 Name: Date: Period:

7. Model rockets are created in various sizes. The
height of a rocket in inches, h(x), depends on the ; h(z)
radius of the base of the rocket in inches, . i

Radius (in.), | Height (in.),

Use the table to write an equation for h(z) that R R

outputs the height of the rocket with a base 3 13 :

radius of x. ................................... ...................................

h(z) =4z +1 5 21 :
10 41

Problems 8-9: The function w(t) models the weight of a pumpkin, in pounds, as a
function of how many months, ¢, it has been growing. Explain the meaning of
each statement.

8. w(2) =5 At 2 months, the pumpkin weighed 5 pounds.

9. w(6) > w(4) The pumpkin weighed more at 6 months than it did at 4 months.

Spiral Review

Problems 10-11: Here are the first four figures in a pattern.

PR I I

Figure 1 Figure 2 Figure 3 Figure 4

10. How many dots will be in Figure 57
17 dots

11. Write an equation for the number of dots, d(n), in Figure n.
d(n)=3n+2

Reflection

1. Circle a problem you want to talk to a classmate about.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson 3 Lesson Practice
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Lesson Practice Al1.4.04 Science Mom Lesson 33

\
Lesson Summary

A graph can reveal in more detail what is happening 4

during a situation. Here is an example. S
e /"N
The function h(t) represents the height of the carton 3
the Ferris wheel at time ¢. S
| 5 / \
We can use the graph to describe many parts of the pe
situation. For example: 20
T |\ /
+ Ataround 7.5 seconds, the Ferris wheel cart is at its
maximum height. x
« h(1) is greater than h(3). This means the Ferris wheel TN S T
cart was higher off the ground at 1 second than at >
3 seconds.

While we can use the graph to describe many things, Time (sec)
there are lots of things the graph cannot describe.

For example:

* How much fun the people are having

* How many people are riding the Ferris wheel

Things to Remember:

Unit 4 Lesson 4 Lesson Practice
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Lesson Practice
Al.4.04 Name: Date: Period:

1. Anempty water tank is filled until it is half full. Two minutes later, it drains
until it is empty again. Which graph could represent this situation? Circle
your choice.

Graph A Graph B Graph C

5 ) 5
< o =
c c c
= = =
c £ =
2 2 g
= = =
> /_\ > >
Time (min) Time (min) Time (min)
Problems 2-4: Prisha rode her bike around town. ~ A
Her fitness tracker made a graph to represent the E
distance she was from her home at any given time g
i i / 1\
during her ride. 2 / 1\
2. How many minutes was Prisha’s bike ride? g \
15 minutes % / \
2
. _ _ S N\
3. At what time was Prisha the farthest distance g7 ’l
from her home? o \\
7 minutes v N\
L >
. . . . 0 4 8 12
4. How long did Prisha rest during her ride? Time (min)
ime (min
She rested for 4 minutes in total.
5. Hereis some information about a hot air balloonride. ___ 4
+ Ascends (goes up) quickly for 2 minutes. 1_;'
+ Ascends slowly for another minute until it reaches its 5 \
maximum height. g
* Maintains its maximum height for 3 minutes. g \
»  Descends (goes down) for the next 4 minutes until it = /
lands on the ground. %0 /
Make a graph that could represent the height of ahot  — / \
air balloon over time. ! \
Graphs vary.

0 2 4 6 8 10
Time (min)

Unit 4 Lesson 4 Lesson Practice

389



Lesson Practice

Al.4.04 Name: Date: Period:

Problems 6-7: Aba described yesterday morning at school like this:

)

S
L S >

| entered the school on the ground floor, then
walked up the stairs to the third floor to attend an
hour-long class. Afterward, | had an hour-long class
in the basement, then | went up to the ground floor
and sat outside to eat my lunch.

O

O

Eloorfloors
PO (HOO!

\ Time/ (min

I:igr t From Ground

6. Label both axes.
Responses vary.

W R O
<

7. Sketch a possible graph of Aba’'s height from

the ground floor as a function of time.
Responses vary.

Problems 8-9: Here is a graph of speed and time. A

Speed

8. Which sport could this graph represent?
Responses vary.
A. Fishing B. Skydiving

C. 100-yard sprint D. Golf

E. Soccer

9. Describe how you think that sport fits the graph.

Explanations vary. Time

» Soccer. The player runs the ball down the field, v
then slows down to change direction, then speeds
up again before they stop to kick the ball.

* 100-yard sprint. The runner gets faster until reaching their top speed
and then slow down before speeding up again to finish the race.

Spiral Review

10. The function p(¢) represents the height of water in a bathtub, in inches, after ¢t minutes.
Match each sentence to its equation.

a. After 20 minutes, the bathtub is empty. .c.p(10) =4
b. The bathtub starts out with nowater. | e..p(t) =w
c. After 10 minutes, the height of the water is 4 inches. a...p(20) =0
d. Theheight of the water is 10 inches after 4 minutes. b...p(0)=0
e. Theheight of the water is w inches after t minutes. d..p(4)=10

Reflection

1. Putaquestion mark next to a problem you're feeling unsure of.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson 4 Lesson Practice
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Lesson Practice Al1.4.05 Science Mom Lesson 34

N
Lesson Summary

We can use the key features of a graph to help us describe a function or sketch a possible
graph of a function. Here is an example. Let's analyze the graph of this function.

Y

Minimum: The lowest point on a graph. (-1, -3) 5

Maximum: The highest point on a graph. (3,1)

Positive: The z-values where the function has positive NP 3%
. . x> 2 N

outputs; the graph is above the z-axis.

Negative: The z-values where the function has negative v <2 v

outputs; the graph is below the z-axis.

Increasing: The z-values where the graph is sloping
upward as you read the graph from left to right. As the x> -1
inputs increase, the outputs also increase.

Decreasing: The z-values where the graph is sloping
downward as you read the graph from left to right. As the r <-1
inputs increase, the outputs decrease.

Things to Remember:

Unit 4 Lesson5 Lesson Practice
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Lesson Practice

Al1.4.05 Name: Date: Period:

1. Select all the true statements about this graph. Ya

&A. This graph is a function.

>
Vi
v )

O B. PartAisdecreasing. h

&C. PartBis decreasing. 4-10 -5 0 5

[u-—
(=]
8

(@)

&D. The maximumis at 2,5). -5 A

O E. Theminimumis at (-4, 0).

2. Manuel is watching his younger sibling at A
the park. The graph represents the distance 10
Manuel is from his sibling as a function
of time.

N

Describe Manuel’'s distance from his
sibling over time. Use terms that you
learned in this lesson. 4

Distance (ft)
(=]

NN
——

Responses vary. Manuel starts out right next

to his sibling. Manuel’s distance from his 2
sibling increases for about 4 seconds to

about 2 feet. His distance from his sibling

continues to increase to a maximum distance 0 5 10 15 20
of 9 feet, where he stays for 5 seconds. Then :

Manuel’s distance from his sibling decreases Time (Sec)
to 3 feet in about 3 seconds.

3. Ivory goes on atour of a cave. The tour A
starts at ground level.

» The tour stays at ground level for 15 minutes. < >

» Then the tour descends (goes down) for
15 minutes to a depth of 20 feet below
ground level.

ot
=
A
S

\

\
w
S

/,

» The tour stays at this level for 10 minutes.

* The tour spends the last 5 minutes
ascending (going up) to ground level.

Sketch a graph describing Ivory's elevation
as a function of time.

Distance From Ground Level (ft)

Unit 4 Lesson5 Lesson Practice
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Lesson Practice

Al1.4.05 Name: Date: Period:

Problems 4-6: Here is a table that lists
Seattle’s temperatures for one day.

Hours After

Midnight Temperature (°F)

4. How many hours after midnight is the

minimum temperature? SRR S L
1 hour 2 33
5. How many hours after midnight s the ...................... 3 ............................................. 35 ......................
maximum temperature? S S
4 hours 4 36
6. Between what hours is the 5 35 ;
temperature decreasing?
Between 4 and 5 hours
7. Here are three statements: YA
L . 10
» The function is always positive.
« The functionis always increasing. =——
« The function is always decreasing. L 5
Sketch a graph of a function so that two of
. >
the statements are true and one is false. -10 -5 0 5 10T
Graphs vary.
-5
-10
v
Spiral Review
Problems 8-10: Determine each quotient.
5.2 5 8 . 4 12 18 _ 8
8 =7 9. —+-=1 10. ~+—=7¢
6 3 4 6 3 20 16 15
(or equivalent) (or equivalent) (or equivalent)
Reflection
1. Put astar next to your favorite problem.
2. Use this space to ask a question or share something you're proud of.
Unit 4 Lesson5 Lesson Practice
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Lesson Practice Al1.4.06 Science Mom Lesson 35

N
Functions can have different rates of change over different  ~,,,4
intervals. The average rate of change is equivalent to the %
slope of the line between two points. § 160 (5.25,140)
This graph represents Troy's car trip. E
c
= 80
We can calculate the average rate of change over an 2 /
interval, a specific length between two points, like the (0.255) .
interval from 0.25 to 2.25 hours. 0 1 2 3
Time (hr)
Here are two different strategies.
Strategy 1 Strategy 2
.’_\240A | .’_\240A 1|
£ A= E LA
° ot |
9 k7
% 160 |2 hours % 160
- ]
I RE g | 140-5
s 80 HE / S 8o |225-02
B e[ 11/ k] /
[a) JL-T [a) P4
0 1 2 3 0 1 2 3
Time (hr) Time (hr)
The average rate of change for the interval 0.25 to 2.25 hours is % = 67.5.
That means that Troy's average speed was 67.5 miles per hour in that interval.
N J
Things to Remember:
Unit 4 Lesson 6 Lesson Practice
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Lesson Practice

Al.4.06 Name: Date: Period:

1. The temperature was recorded at several times A
in a 24-hour period. Function ¢(n) gives the
temperature in degrees Fahrenheit n hours
after midnight. Use the graph to determine if
the average rate of change for each interval is

Temperature (°F)
(2N |
(=]
o

positive (+), negative (=), or zero. Place a check 40 | % ¥ [ i
in the appropriate column. 30 be
] 20
10 HHHHHHHH

n=1ton=>5 >
n=5ton=7 Hours After Midnight

n=10ton =20

Problems 2-3: This graph shows the total —_ 30‘
distance in city blocks, d(t), that Pilar walked as %
a function of time in minutes, ¢. 2 5
2 f
|
2. Determine the average rate of change 2 20 (90,19)
between ¢t = 20 and ¢ = 90. >
0.1 = 15 -(20;t1|29
8 &
£ 10 /
3. What do you think the average rate of change g 5 |7 /
you calculated means in this situation? TV
-+
Responses vary. The average rate of change L >
means that Pilar walked 0.1 blocks per minute 0 20 40 60 . 80 _100
or % of a block per minute, from 20 minutes to Time (min)
90 minutes into her walk.
4. r(t) and k(t) model the savings account - A
balances of Rafael and Katie after ¢ years. % 600
Select all the statements that are true. % 500 =T
©
{A. Katie has a lower average rate of change in Q 400 ~(F A\\
the last two years. T(‘._),.-T
300
0O B. Katie's balance is always less than Rafael's. 7 5 4 /
200 =
OC. r(2) =100 / k(t)
100
®'D. Rafael’s balance is increasing from year 0

to year 6.
y o 1 2z 3 4 5 6

O E. Rafael has a higher average rate of change Time (years)

in the first four years.

Unit 4 Lesson 6 Lesson Practice
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Lesson Practice

Al.4.06 Name: Date: Period:

Problems 5-7: This table shows the
population of a city from 1988 to 2016.

Year, t Population, p(t)

5. Determine the average rate of change for
p(t) between 1992 and 2000.

-1,125 people per year .......................................... ..........................................
: 1996 : 33,100 :
6. Statetwovalues of ¢ that createan - SO b
interval with a negative rate of change. 5004 45,000 z
Responses vary. 2008 and 2012. P P
: 2008 : 48,400 :
7. Statetwovalues of ¢ that createan G N e
interval with a positive rate of change. 2016 43,000 z
Responses vary. 1988 and 2016.
8. Match each interval to its average rate of change. 4
6
Average Rate of
Interval
Change 5
Z(12, 4)
1 4
a. Xtoy L C...—
5
1 3
b. Ytoz .. bo.g ) Y (8,3)
) X(2)2)
c. Xtoz L a..— 1
° V
>

0 2 4 6 8 10 12

Spiral Review

9. Jadais walking to school. The function d(t) gives the distance from school, in meters,
t minutes since Jada left home. Which equation represents this statement? Jada is
600 meters from school after 5 minutes.

d(5) = 600 B. d(600) =5 C. t(5) =600 D. (600) =5

10. Complete the arithmetic sequence with the missing terms: ..-2..,6, ..14.,22,30

Reflection

1. Putaheart next to the problem you're most proud of.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson 6 Lesson Practice
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Lesson Practice Al1.4.07 Science Mom Lesson 36

N
Lesson Summary

We can analyze functions by comparing their key features at different intervals and then
use function notation to describe them.

For instance, here are some A
true statements about these
two graphs:

« Whent =4, f(t) = g(t).

© f(8)>9(8)

+ f(12) =4(12)

+ f(15) > g(15)

* f(t) and g(t) have the same
maximum.

Ft) 5=t =

N W e D

\

0 2 4 6 8 10 12 14 16 18

« f@) and g(t) are both Time (minutes)
decreasing from 12 to 15 minutes.

>

Distance From School (miles)

* f(t) and g(t) have the same average rate of change from 5 to 6 minutes.

Things to Remember:

Unit4 Lesson7 Lesson Practice
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Lesson Practice

Al1.4.07 Name: Date: Period: ..
Problems 1-2: Mai built a model race car for a - A HEEE
school competition. % ﬁ (Izé, )16})'#*
m(t) represents the distance of Mai's car, in § ;g m(t)—f
meters, after ¢t seconds. g 32 /

28 y
1. Use the graph to determine the missing value ig '(2'2,—1':'2)
in each function statement. 16 (10,1:2)
12 ! TE-119)
.6.)=10 T =(15,]12)
m(10) = .12 4
m(22) =..22... 0 4 8 12 16 20 24 28
Time (sec)
m(..28..) = 46

2. Over what interval did Mai's car travel the slowest?

A. 0to4 seconds B. 4to8seconds @ 8 to 15 seconds D. 15to20seconds

Problems 3-6: Zion also built a model race car
for the school competition.

z(t) represents the distance of Zion's car, in
meters, after ¢ seconds.

Did Zion or Mai have the greater average rate of

change over the following intervals? Explain your

thinking.

3. t=4tot=8

Zion. Explanations vary. The average rate of
change is 3 meters per second for Zion’s car
and 1 meter per second for Mai’s car.

4. t=10tot =20

Distance (m)

48
44
40
36
32
28
24
20
16
12

8

4

0

A
y
y A
y 4
=0) /
y 4
mt)
y A
4 8 12 16 20 24 28

Time (sec)

Mai. Explanations vary. The average rate of change is 1 meter per second for Mai’s car and

0 meters per second for Zion’s car.

5. Name a time when Zion’s and Mai’'s cars had traveled the same distance.

0 seconds, 6 seconds, 20 seconds, or 24 seconds

6. Selectall the true statements.

O B. =z(t) and m(t) have

& C. 2(20) = m(20)

o A. m(t) has a greater the same minimum
maximum than z(z). at (6, 10).
O D. m(15) > z(15) o E. m(t) and z(t) both increase from 22 to 28 seconds.

Unit4 Lesson7
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Lesson Practice

Al1.4.07 Name: Date: Period: ..
7. Parv built arace car to race against Mai. - A

E 48

Use this information to make a graph 8 44 -

that could represent the distance of § 40 L
Parv’'s race car, p(t), after t seconds: g 36
* p(B) <m(® o
+ p(12) = m(12) 24
« The average rate of change of p(t) and m(t) 20
is the same fromt =22tot =28. 16

« m(t) has a greater maximum than p(¢). 12 m(t)
Graphs vary. Sample shown. 8
4
>

0 4 8 12 16 20 24 28
Time (sec)

Spiral Review

Problems 8-10: Nekeisha goes for a bike ride. d(t) represents Nekeisha's distance from
home, in miles, t minutes after she leaves.

Explain the meaning of each statement in context:

d0)=0 Nekeisha starts her bike ride at home.

Nekeisha is the same distance from home 30 minutes and 60 minutes
into her bike ride.

d(30) = d(60)

d(90) =0 Nekeisha is back home 90 minutes into her bike ride.

Reflection

1. Putastar next to the problem you understood best.

2. Use this space to ask a question or share something you're proud of.

Unit4 Lesson7 Lesson Practice
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Lesson Practice A1.4.09 Science Mom Lesson 37

N
Lesson Summary

The domain and range of a function can each be described 4
using a compound inequality, which is two or more
inequalities joined together. You can write a compound
inequality using symbols or using the words “and” or “or.”

[\

(=9

A graph can help you visualize the domain and range of a B
function, making it easier to describe them using compound
inequalities.

~~

. . . " > 3116, [917A112] 1{:’
Domain: The width of the function, or how far left and right
the function goes. The domain is also the set of all inputs to
the function, or all values of the independent variable. The
domain of this function is all the values of ¢ from 0 to 15.

Yt
1\

[

t>0andt <15

0<tandt <15

0<t<15

Range: The height of the function, or how far up and down
the function goes. The range is also the set of all outputs 12 - \
of the function, or all values of the dependent variable. The L
range of this function is all the values of h(t) from -9 to 18. \

S

h(t) = -9 and h(t) < 18 3/ 161 19\12] A5

-9 <h(t)andh(t) <18 —¢

i

9<ht) <18

[

Things to Remember:

Unit 4 Lesson9 Lesson Practice
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Lesson Practice

Al1.4.09 Name: Date: Period: ..
Problems 1-2: Valeria and Thiago disagree about LZ N
the domain of f(x). (\;
|
+ Valeria says the domainis-1.5 <z <2 4 ,(2,13;5,)77

» Thiago says the domainis -4.375 < x < 3.5

1. Whose answer is correct? Circle one. — A

_ 6 -4 -2 0f 2 4 6w
Thiago’s j!‘

/
/
2. Explain why the other person’s answer is incorrect. Ii 4
Explanations vary. Thiago gave the output values —{(-1.5,-4.375) 5
for the function. That's the range. CTTTTTTTTY v
Problems 3-5: Haru bikes to his friend’s house. A
After a while, he heads home. On the way, he stops 10
at the store to buy a bottle of water. d(t) represents d(t)
Haru's distance from his house, in kilometers, after 8
t hours. This graph shows Haru's distance over time. |
6
3. Which inequality describes the domain of d(t)?
A 0<d(t)<2.1 B. 0<d(t)<8 41
@051552.1 D. 0<t<8 2
4. Which inequality describes the range of d(t)? ,L””””””” |NENEEEEE
>
A. 0<d(t)<2.1 0<d(t)<8 0 05 1 15 2 25 3

C. 0<st<21 D. 0<t<8

5. If Haru had not stopped at the store, would that change the domain or the range?

Circle one.
Range Both Neither
Problems 6-7 Here is the graph of g(r). ‘1!3“
|
6. Write a compound inequality to describe the domain. 110
2<r<15
(
7. Write a compound inequality to describe the range.
l<g(r)<8 < o 5 10 15 200
|
5
10
A 4
Unit 4 Lesson9 Lesson Practice

431



Lesson Practice

Al1.4.09 Name: Date: Period:

Spiral Review

8. Determine the average rate of change for A
each interval on the graph of g(r). 15
A Rat it
verage Rate \
Interval of Change \ o
5
r=-2tor=1 0 (or equivalent)
OO OO < >
50 5 10 15 20-
r=-2tor=5 -= (or equivalent)
5
r=-2tor=28 = (or equivalent) 10
............................................................................................... v
9. Functions ¢(t) and k(t) represent the distance 70A
[.)
of two cats from home after ¢t seconds. "\q‘;
Select all the true statements. g 60
L 50 4
A, k(5) > c(5) N EEEIC) \ <)
(e
O B. k(t) and ¢(t) have the same domain o f 1 \
o 30 7 ¥ \
and range. £
B 20
O C. k(¢) keepsincreasing from0to 13 seconds. QO ' \
10
& D. k(1) = c(11) >

o 0 5 10 15 20 25
E. Both cats return home. Time (sec)

10. Tickets to the state fair cost $10 each. The function ¢(¢) = 10¢ gives the total cost
in dollars, ¢(t), for the number of tickets purchased, ¢. Select all the values that are
possible outputs for ¢(t).

&A. 0 & B. 70 O C. 105 & D. 880 O E. 963

Reflection

1. Put astar next to a problem where you revised your thinking.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson9 Lesson Practice
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Lesson Practice Al1.4.10 Science Mom Lesson 38

N
Lesson Summary

You can restrict a function’s domain or range to highlight specific portions of a graph.
Inequalities are one way to represent these restrictions symbolically.

Here is an example. Let's restrict the domain | YA
and range of h(z) to highlight the interval from ‘\
(-3,7) to (6, 1). G3H )N
N (@)
To restrict the domain, use the z-values of each h
ordered pair: \\(\6,,14),
Domain: -3 <z <6 b -5 0 5 %

When you restrict the domain, you are
restricting the xz-values, which should be
included when you write the inequality.

To restrict the range, use the y-values of each
ordered pair:

Range: 1 < h(z) <7

When you restrict the range, you are restricting the y-values, or the output values of h(z).

Things to Remember:

Unit 4 Lesson 10 Lesson Practice
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Lesson Practice

Al1.4.10 Name: Date: Period: ..
Problems 1-2: Here is the graph of f(z). zA
1. Whatis the domain of f(z)? 5
-
. 4
A. >0 r=>-2 ) ()
C. z<-2 D. z>1
2. What is the range of f(z)? 1
A, f(x)=0 B. f(z)=-2 4-3 22 -10 1 2 3 4 55
-1
C. flx)=<1 flz) =1 2
v
3. Fillinthe blanks for the domain and range Ya
of y = -z — 2 from point A to point B. 8
-7 <zr< 4 A
4
-6 sy< )
<
-8 4 4 8
4
B
-8
v
Problems 4-5: Precious leaves her hometogotothe o, 4
grocery store. This is her path: %
T
10
» She walks to the store, which is 5 blocks away, at a 1
speed of half a block per minute. 3
(8]
« Sheisin the store for 10 minutes. 5_'3
« Sheruns back home at a speed of 1 block per minute. g 5
The graph shows part of her path. Z
Q
(o]
4. Sketch the missing pieces of the graph of )
Precious's path. ¥
. : o _ 0 5 10 15 20 25
5. Which equation represents the beginning piece of Time (min)
Precious’s path? Circle your choice.
A. y=0.5z y=0.5m C. y=-x D. y=-2+15
{0 <z <5} {0 <z <10} {20 < x < 25} {10 < z < 20}
Explain your thinking.
Explanations vary. The slope of the line is the speed and the domain is the number of
minutes. Since Precious travels from her home to the grocery store at a speed of half
a block per minute from time 0 to 10 seconds, | picked choice B.
Unit 4 Lesson 10 Lesson Practice

439



Lesson Practice

Al1.4.10 Name: Date: Period: ..
Problems 6-8: Sneha tries to connect points A to . s,
B to C to D with three segments. She graphs three N . ?1 H
lines but needs help restricting each line's domain. K 6
Determine the domain restriction for each of the lines. B 4 /
[
6. Domain restriction for A to B: A &
< - —-
d<xr<-2 -8 24 0 'l 4 8T
/ | [
7. Domain restriction for B to C: U 4t A
2<z<l1 t ii xS
8. Domain restriction for C to D:
1<zx<2
9. Create a design on the graph using at least g
six lines. Then write the equations with their
domain or range restriction to represent each
line segment in your design. Responses vary. 4
y=-xr +8 {0< <8}
y=x —8 {0< <8}
y=x+8 {-8<x<0} -8 -4 0 4 8.
y=-x —8 {-8<z< 0}
r=6 {2<y<2} 4
r=-6 {2<y<2}
r=-2 {6<y<6}
r=2 {6<y<6} -8
Spiral Review
10. Elena and Alexis are deciding between two cafeteria
: : Meal Plans
meal plans. They estimate that they will buy 15 meals
from the cafeteria each month. Plan A: $2.50 per meal
Which meal plan would cost them less? Circle one. Plan B: $30 per month

Plan A

Explain your choice.

Explanations vary. They should choose Plan B because 15 meals will
cost $37.50 for Plan A, but only $30 for Plan B.

Reflection

1. Circle the problem you enjoyed doing the most.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson 10 Lesson Practice
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Lesson Practice Al.4.11 Science Mom Lesson 39

N
A piecewise-defined function is a function in which different rules apply to different
intervals in its domain. You can use a graph or an equation to evaluate a piecewise-defined
function.
Let’s look at an example. The function f(x) represents _ 4 | NITIRINE
the price of a pumpkin with a weight of 2 pounds. % al ,,f(t) f;z%c’**(;)l‘slglfls’l‘o**
o | | ()= <
You can use the graph to evaluate f(4) and f(15). & - 124 =>1
The point (4, 8) is on the graph, so f(4) = 8. %_ ]
The point (15, 24) is on the graph, so f(15) = 24. g 20 ]
a
You can also use the equation to evaluate f(4) and
f(15). 10
>
0 5 10 15 20
Weight (Ib)
Equation
o J
Things to Remember:
Unit 4 Lessonll Lesson Practice
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Lesson Practice

Al4.11 Name: Date: Period: ...
Problems 1-3: Here is the piecewise-defined 3r 0<zx<2
function, g(z). Determine each value. 9(@) = {12 r=2
1. g(0)=_..0 .
2. g2)=..12. .
3. g@) =12

Problems 4-5: A parking garage charges $5 to park for less than 1 hour, $10 to park for
1to 3 hours, and $12 to park for more than 3 hours. Let ¢(¢) represent the price of parking,
in dollars, for ¢ hours.

4. Complete the table.

t (hr)
c(t) (9)
5. The parking garage tried to represent their — 14A
pricing with this graph. What is correct and 2 13
what should change to make the graph more ;:" 12
accurate? 11
Responses vary. 10 |
* The location of the horizontal lines 9
correctly represent the different 8
amounts in the pricing structure. ;
+ Some of the endpoints don’t correctly -
reflect this pricing. The points at (0, 0), 4
(1, 10), and (3, 10) should be filled in 3
and the point at (3, 12) should be an 2
open circle. 1
o >
0 12345678 9101112
Time (hr)
Problems 6-8: Here is the graph of function h(x). A
L
6. Complete h(x) so that it matches the graph. 1o
-1<z<1 —8
h(zx) =
s [1]se</0 e
8 10<x<15 e e e
——41e >
7. What is the value of h(2)? 4 ol
8. What is the value of h(10)? 8 < >
*ﬁ(‘) ? 1|0 1|5 2|0
v | | | |
Unit 4 Lessonll Lesson Practice
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Lesson Practice
A1.4.11 Period:

Name: Date:

>

9. The pitch of a singer’s recorded voice
is represented by the piecewise
function p(t) and its graph consists of
pieces A, B,and C.

2t +2 0<t<2

pit)y={—-t+10 2<t<6
2 8<t<12

ot
w

=
N

]
S

™
W/

Explain how you could change the
function to eliminate any breaks or
jumps in the recording.

Responses vary. | would change

the expression for piece A to

2t + 4 to connect it with piece B.
Then | would change the domain of
piece Bto 2 <t < 8to connect it with

Pitch (hundreds of Hertz)

W/

=

)

C T

=N W e U1 O

>
12345678 910111213

=}

piece C.

Spiral Review

10. Graph the function f(z) =z + 2
over thedomain 0 <z < 3.

Time (sec)

Problems 11-13: Use the graph of f(z)
to determine the value of each function

notation statement.

vA
4
__7 5
__6 4
—5
__4 2
__3 1
T2 < >
—+1 S-43£-10] 12345
< > R
1011 23 456 7% TG 2
AT T T 3
v
-4
-5
4 v
11. £(-3) 12. £(0) 13. £(3)
-2 4 4

Reflection

1. Circle the problem you think will help you most on the End-of-Unit Assessment.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson 11l Lesson Practice
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Science Mom Lesson 40

\

You can use piecewise-defined functions to represent situations. A step function is one
special kind of piecewise-defined function, where every section of the graph is a point or
a horizontal line at a constant value.

Lesson Practice Al1.4.12

Here are some helpful ways to write the equations of a piecewise-defined function:

* The number of conditions in an equation is equal to the number of pieces in the function
and graph.

* Inthe piecewise equation, each piece represents one condition and has its own domain.
* You can write the domain as an inequality.

¢ > or < means to include that value.

* > or < means to exclude that value.

* You canrepresent each condition by a section of the graph with open boundary points (> or <)
or closed boundary points (= or <).

Graphing your piecewise-defined function might also help in making sense of the
situation.

Things to Remember:

Unit 4 Lesson 12 Lesson Practice
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Lesson Practice
Al.4.12

Name: Date: Period:

Problems 1-2: An online makeup store charges shipping fees depending on the

weight of the order.

« Orders up to and including 16 ounces have a $3 shipping fee.
« Orders greater than 16 ounces but less than or equal to 32 ounces have a $5 shipping fee.
« Orders greater than 32 ounces have a $10 shipping fee.

Let ¢(z) represent the shipping fee for an order that weighs = ounces.

1. Complete the table.

2. Make a graph that represents the
function ¢(x).

Weight (oz) Shipping Fee ($) A
: &
5 3 @
.......................................................................... Eo 10 O
16 3 £
......................................................................... 9_
20 5 7
.......................................................................... 5 & d
30 5
.......................................................................... . °
50 10
0 8 16 24 32 40 >
Weight (0z)
Problems 3-5: Citlalli wrote a piecewise-defined 1.00z 0<z<20
function, f(z), that models the price of using a fl@) =40.752  20<z <40
0.50 z>40

recording studio for x minutes:

* $1 per minute for sessions of 20 minutes or less.

*  $0.75 per minute for sessions between 20 and 40 minutes.

*  $0.50 per minute for sessions of 40 minutes or longer.

3. Describe one thing that is incorrect in Citlalli's function. Responses vary.
* The inequality symbol in the first restriction is incorrect. It should be 0 < x < 20.
* Both inequality symbols in the second restriction are incorrect. It should be 20 < x < 40.
* The third equation is incorrect. It should be 0.50x.

4. Write the correct function.

1.00x 0<x <20
f(x) =10.75z 20< <40
0.50x x>40

5. What would the price be if Citlalli used the recording studio for a 36-minute session?
The total cost of a 36-minute recording session would be $27.

Unit 4 Lesson 12

Lesson Practice
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Lesson Practice
Al.4.12 Name: Date: Period:

Problems 6-7: An internet company sells internet based on the number of
gigabytes of data used, z. a(z) represents the monthly cost.

6. Here is part of the piecewise function, a(z), and the graph that models this
situation. Fill in the missing numbers and symbols. Then complete the
graph to represent this situation.

’ A
= \
60 | 0<z < |75 = L
3 200 )_I
120 75 < <100 > C
e
a(r) =1 t
[e]
180 100 <z <125 = o
100
12
220 x>125 | iy
\

>
0 50 100 150 200 250
Data Usage (GB)

7. Diyathinks her business will use 110 gigabytes of data each month.
How much would this data cost Diya per month?
$180

Spiral Review

Probliems 8-11: Determine the values of the piecewise-defined (z) = {Zx 0<x<3
function p(z). 100 =>3
8. p(10) = 10
9. p(3) = 6
10. p(1) = 2
11. p(22) = 10
1. Putastar next to a problem you want to understand better.
2. Use this space to ask a question or share something you're proud of.
Unit 4 Lesson 12 Lesson Practice
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Lesson Practice Al1.4.13 Science Mom Lesson 41

~
Lesson Summary

There are several ways we can define, or describe, a sequence. When you define a
sequence recursively, you are determining each term using the previous term.

You can define a sequence recursively by identifying the first term of the sequence and
writing a rule for how the sequence changes between terms by either a constant ratio or
a constant difference. When writing the rule in function notation, you can write the
recursive definition by referencing the previous term, which can be written as f(n — 1).

Here is an example of a recursive definition for the sequence 32 n=1
32,16, 8, 4, 2, 1 written in function notation. = {0.5 fn=1 n=2

The first term is 32, and the sequence changes by a constant
ratio of 0.5. The rule is to multiply the previous term f(n — 1) by 0.5.

The expression 32(0.5)"~! could also be used to define this sequence.

Things to Remember:

Unit 4 Lesson13 Lesson Practice
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Lesson Practice
Al.4.13 Name: Date: Period:

Problems 1-3: Let h(n) represent the value of term n in this sequence: 2, 6, 10, 14, 18, . . . .
Write the number that makes each equation true.

L h(l)=_2 2. h(8—1)=._26_ 3. h)=h(n—1)+ 4

4. Match each sequence with one of the definitions.
Sequence Definition

a. 2,8,14,20,26,... .. b... f(1)=2
f(n)=7«f(n-1)

b. 2,14,98,686,... o g(1) =2
1
g(n) = 3" g(n—1)

c. 2,1,05,0250125,... . a. h(l)=2
h(n) =h(n—1)+6

Problems 5-6: Write the first four terms of each sequence.

5. a() =1 6. (1) =1
a(n) =10« a(n — 1) b(n) =b(n—1) + 10
1 10 100, .1000 1 11 21 31

Problems 7-8: Here are the first five terms of some sequences. Write a recursive
definition for each one.

7. 2,8,32,128,512 8. 240, 180, 120, 60,0
gQ) =2 . h(1) = ..240..
gn) = .. gn=1)4 h(n) = .h(n.=1).=60..
Unit 4 Lesson13 Lesson Practice
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Lesson Practice
Al.4.13 Name: Date: Period:

9. An arithmetic sequence a(n) and geometric sequence g(n) both have the
same first and fourth term. Determine a recursive definition for each. Responses vary.

Arithmetic Sequence Geometric Sequence
a(ly=_..3 . g()=_.3
a(n) = a(n—=1)+7 gin)=gn.—1)2

Spiral Review

Problems 10-12: Determine whether each sequence is arithmetic, geometric, or neither.

10. 162,54, 18,6 . . . Arithmetic Neither

11. 2,4,8,14... Arithmetic Geometric

12. 6,12,18,24. .. Geometric Neither

Reflection

1. Circle the problem you feel least confident about.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson13 Lesson Practice
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Lesson Practice Al.4.15 Science Mom Lesson 42

N
Lesson Summary

The output of an absolute value function is the YA
distance of its input from a given value. The equation

of an absolute value function is defined using absolute
value symbols, and its graph forms the shape of a

V. We can write absolute value functions in the form

f(z) = |x — h|, where f(z) gives the distance of any <
input, z, from h. Let's look at an example. -25

(=)
[\
[4) ]
(3))
(=}
2 4

Mr. DeAndre asked his students to guess a mystery
number and gave each student a score. Their score

was how far away their guess was from his mystery
number, 30. v

Here is the graph of the function f(z) = |z — 30|, which gives the score for each guess, .
We can use the equation to determine the value of f(25) and interpret its meaning.
f(25) = |25 — 30|

=|-5|

=15

This means a student who guessed 25 was 5 away from the mystery number.

Things to Remember:

Unit 4 Lesson 15 Lesson Practice
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Lesson Practice

Al.4.15 Name: Date: Period: ..
Problems 1-3: Use the graph of f(z) to determine YA
each value. 10
_ fi(x)
1. f(0)= 5. 3
2. f(8)= 3.
4-1() -5 0 5 10’%
\
\
3. f(5)= ..0.. -5
v
4. Which equation represents the graph of g(z)? YA
Circle your choice. 10
A. g(@) =|z| -3 5 g(x)

B. g(@)=la —3|

C. gl)=|z|+3 4-10 -5 5 10»33

9(@) = | +3| _

Problems 5-7: Ricardo’s teacher challenged his class to guess how many marbles were in
a jar. Each student was given a score equal to how far away their guess was from the actual
number of marbles in the jar. The graph shows each students’ guess, z, and score, m(z).

5. How many marbles are in the jar? o 4
32 § 18
@ 16
6. Circle the point that represents the furthest 4
.
guess from the actual number of marbles. ==
12
10
7. Ricardo writes the equation m(25) = 7. 8 °
. . 6 o
What does his equation mean? A o
.
Responses vary. Ricardo’s equation means
that a guess of 25 would give you a score of 7 2 T;;f
because it is 7 numbers away from the correct - —
number of marbles in the jar. 0 4 8 1216 20 24 28 32 36
Guess
Unit 4 Lesson 15 Lesson Practice
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Al.4.15 Name: Date: Period:

Spiral Review

8. Select all the true statements. Use the number line if it helps with your
thinking.

1t

-10-8 -6 -4 -2 0 2 4 6 8 10

O A -4>-2 & B. The distance from -2to2is equal to
the distance from 6 to 10.
o C. -4>-6 O D. 8istheonly number 2 units away
from 6.
o E. 3=]3|
Problems 9-11: Match each domain to an interval of A
the piecewise function on the graph.
A
9. 3<z2<6..IntervalB.... 8 / ()(.6
X %
6 —T@f“\\ S
& \
10. 2 >6 ..nterval C... y \ [intervalc-
11. 0 <z <3 ._Interval A . 2
0 2 4 6 8 >

12.The California Department of Fish and Wildlife estimated there were 460,420
deer in the state in 2021. They estimated that the deer population in 2018
was 470,000.

Calculate the average rate of change during this time interval and explain
what it tells us about the deer population.

About -3,193.3 deer per year. Explanations vary. The population of deer in California is
decreasing at an average of approximately 3,193 deer per year.

Reflection

1. Putasmiley face next to a problem you were stuck on and then figured out.

2. Use this space to ask a question or share something you're proud of.

Unit 4 Lesson 15 Lesson Practice
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Lesson Practice Al.4.16 Science Mom Lesson 43

N
Lesson Summary

You can determine key features of the graph of an absolute value function by analyzing its
table or equation, which are both helpful in sketching its graph.

Here are the graph and table for the absolute value function f(z) = |z + 2| + 3.

YA ;
10 P f@=lz+2[+3
-4 5
m v I e
-2 3
Py i O S S
42:3) 0 5
< S SO
-10 -5 0 5
2 7
-5
v

Evaluating f(z) at x = -2 makes the equation equal to 3. This means that when the input of
the function is -2, the output is 3 and a point on the graph of f(z) is (-2, 3). The values in the
table show that there is symmetry around the point (-2, 3). This tells us that (-2, 3) is the
minimum value of the function, which we can see by looking at the graph.

Things to Remember:

Unit 4 Lesson 16 Lesson Practice
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Lesson Practice

Al.4.16 Name: Date: Period:

Problems 1-3: Write each expression as a single integer.
1. |4 2. 7] -2 3. |-8]+1

4 5 9

4. Graph g(x) = |z + 1| + 4. Use the table if it helps with your thinking.

YA
10
-3 6
5
-1 4
............................................................................. I mmy mms —
0 5
............................................................................. -5
2 7
............................................................................. 10
3 8 v
5. Match each function with its graph. IZéA
f@=|z+3|+2 .. Co
gx)y=lr—=3|—-2 .. A B
he)=|x —=3|+2 . B < %
-10 -5 0 5 10
A
-5
-10
v
Unit 4 Lesson 16 Lesson Practice
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Lesson Practice

Al.4.16 Name: Date: Period: ..
6. Here are some points on the graph of YA
10
h(z)= |z + 3| — 4.
« Sketch a graph of h(x).
» Describe the graph using some of these terms: 3
positive maximum increasing domain < >
-10 5 0 5 10
negative minimum decreasing range
-5
symmetry piecewise-defined
function -10
v

Responses vary. This graph has a minimum of -4 when = = -3. The domain is all numbers
and the range is all numbers greater than or equal to -4. The graph is increasing when
x > -3 and decreasing when = < -3.

7. Determine two different piecewise-defined YA
functions that could represent this graph. 8
Responses vary. 6
4
_ x|+ 2 d<x<2
f(w)_{m—z 2<x<4 2
_[z+2  4=z2<0 % 220 2 1 6 8%
9(x) = |z — 2| 0<z<4 -2
-4
-6
v
Spiral Review
Problems 8-10: For each square root, write which two consecutive whole numbers the
value is between.
8. V14 9. V60 10.v/88
3and4 7and 8 9and 10
Reflection
1. Putaheart nextto a problem you understand well.
2. Use this space to ask a question or share something you're proud of.
Unit 4 Lesson 16 Lesson Practice
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Lesson Practice Al1.4.18 Science Mom Lesson 44

N
Lesson Summary

Two functions are inverses of each other if their input-output pairs are reversed, and the
graph of one function can be reflected onto the other over the line y = x. In general, if a
function has a point at (h, k), then the inverse function has a point at (&, h).

Here is a linear function f(z) = 2z + 4. ‘ly(‘)A }
One strategy you can use to determine the inverse Jﬁ(‘@)
- ‘
S i {Cnpemec
1. Choose two points on f(z) and switch the z- and o4 T
, (-2)0) (4,0)] 4=
y-values of each point. — 11— B
-10 -5 0’ 1 5 10
2. Then draw a line that goes through those points, Wi (0772)
and determine the slope and y-intercept. e -5

Calculate the slope Write the equation
and y-intercept. of the inverse, g(x).

Points on f(x) Points on g(x)

R e e e S The inverse of f(z) is

T) =1 — 2.
(0, 4) (4,0) y-intercept: (0, -2) 9@) =3
I I I I teE: Y,
Things to Remember:
Unit 4 Lesson 18 Lesson Practice
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Lesson Practice

Al.4.18 Name: Date: Period: ..
1. Use the graph of the function f(x) =z + 2 to Ya
. . . . 10 1
determine the equation for the inverse function. f(x)
A, a(x)=2x 5
b(r)y=x —2
< >
C. c(x)=-1+2 -0 -5/0 5 10
D. dx)=2-=x -5
-10
v
2. Use the graph of the function g(x) = 5z to YA
determine the equation for the inverse function. 19 |
|
A. a(x)=z -5 ] *hi@)*******
B. b(z)=-5z V
©) c@)=z2 5 o 5 10%
=z : ]] ;
D. d(x)=x+5 -
|
-0
‘ v
Problems 3-5: Here is the graph of m(z) = %ﬂv + 4. 1y()A
3. Listtwo points that the inverse function n(x)
will pass through. 5 )
Responses vary. (4, 0) and (0, -8) B
<+
-411?, -5 0 5 10
4. Write an equation for the inverse function n(x).
n(x) =2x — 8 -
-10
v

5. Which of the functions will pass through the
point (8, 8)? Circle your choice.

m(x) n(z) Neither

Explain your thinking.

Explanations vary. | substituted (8, 8) into the equations for m(x) and n(x) to see
if they were true statements. Since both m(8) = 8 and »(8) = 8, they both pass
through the point (8, 8).

Unit 4 Lesson 18 Lesson Practice
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Lesson Practice
Al.4.18 Name: Date: Period:

Spiral Review

6. Hereis the graph of f(z). Sketch the graph of ]lyOA
g(x) so that two of the statements below are
true and one is false. I /
TN Her
1(8) = 9(-5) . mdas
|
f(_5) = 9(5) 4_10 L5+t S| I§\ 10x
9(2) < £(2) V)
Graphs vary.
10
v
7. Hereis the graph of f(x). List these values ]L?‘)A
from least to greatest: \
l
-3 J
f( ) .lf E’E) 5 \
(1) \1/ \
f(-2) 7 o 5 ‘05
1(5) \
f(9)
10
A 4
f(9) fQ) f(-3) f(-2) f(5)
LeastGreatest
Problems 8-10: Tyler filled up his bathtub, took a bath, and then drained the
tub. The function b(t) gives the depth of the water, in inches, t minutes after Tyler
began to fill the bathtub. Explain the meaning of each statement in this situation.
8. 5(0) = 0 The bathtub was empty when Tyler began to fill the tub.
9. b(1) < b(7) The depth of the water in the bathtub 1 minute after Tyler began
to fill the tub was less than the depth after 7 minutes.
10. 5(9) = 11 The depth of the water in the bathtub 9 minutes after Tyler began
to fill the tub was 11 inches.
Reflection
1. Putastar nextto a problem that looked more difficult than it really was.
2. Use this space to ask a question or share something you're proud of.
Unit 4 Lesson 18 Lesson Practice
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