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Module 5

€ Essential Question

What Will You Learn?

Place a checkmark (+") in each row that corresponds with how much you already know
about each topic before starting this module.

EEY Hefore | After

O—Iduﬂlmuw. O—I'veheardnﬁt_ G—Ihmwit! D o .0 0 0 ﬁ
simplifying algebraic expressions by combining like terms
using the Distributive Property to expand linear expressions

adding linear expressions
subtracting linear expressions

finding the greatest common factors of monomials

factoring linear expressions
simplifying linear expressions

Sy igh 0 D8 Wl Corpmm FU B oo i

(I1} Foldables Cut out the Foldable and tape it to the Module Review at the end of the
module. You can use the Foldable throughout the module as you learn about simplifying
algebraic expressions.

Module 5 = Simplify Algebraic Expressions 231



What Vocabulary Will You Learn?
Check the box next to each vocabulary term that you may already know.

O coefficient O like terms

O constant O lnear expression
O factor O rmonomial

O factored form O simplest form

O greatest common factor O term

Are You Ready?

Study the Quick Review to see if you are ready to start this module.
Then complete the Cuick Check.

| Example 1 Example 2
Subtract integers. Multiply integers.
Simplify —15 — [—3). Simplify 6[—7).
=15 —{—3) B(—7) = —42 The product is negative because
=—15+3 Addihe additive inverse. th_e- TS0 e Ianhps e
differemnt.

= —12 Find the difference of the
absolute values. The sign of the
sum is negative because -15 has
a greater absolute value than 3.

1. Simplify 24 — 81. | 3. Simplify —5(—8).

2. Simplify 37 — {(—16). 4. Simplify —4{11).

Howr Did You Do?
Which exercises did you answer correctly in the Quick Check? ":_T:' '::jl @ fjﬁ
_ Shade those exercise numbers at the right - - o

232 Module 5 = Simplify Algebralc Expressions

O gy



Lesson 5-1

Simplify Algebraic Expressions

| Can... simplify algebraic expressions by identifying and What Vocabulary
combining like terms. Will You Learn?
coefficient
| constant
Explore Use Algebra Tiles to Add Integers like terms
| simplest form
L3 Online Activity You will use algebra tiles to explore how to term

simplify algebraic expressions.

BT R R LE
IR i e R b s -

o e

T L LS S
' =2
1 ]
»

Learn Like Terms

When addition or subtraction signs separate an algebraic expression
into parts, each part is called a term. Like terms contain the same
variables to the same powers. For example, 3x% and —7x2 are like
terms because the variables and their exponents are the same. But,
5y and 9)* are not like terms because the exponents are different.

The numerical factor of a term that contains a variable is called the
coefficient of the variable. For example, in the term 3x2, 3 is the
coefficient. A term without a variable is called a constant. Constant
terms are also like terms.

Gy b 0D Al v Pl B o o iy

e L B
ko4

feontinued on next page) L
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Your Motes Sort the terms by writing like terms in the appropriate bins.

5 8 -9 6x —12 303 —15x 3

&) Talk About It 42 oy '3
Why are the
expressions 3x and 3x?
not like terms?

!
& Talk About It! Learn Combine Like Terms
Without using the An algebraic expression is in simplest form if it has no like terms and
[ﬁshil?ume Praperty, no parentheses.
what iz another way you

—8n?
et ackt- 6n e s m Go Online Watch the animation to learn how the Distributive

Property can be used to combine like terms.

Bn—1—8n+4+9
=@n+ -1+ [(—8n+9 Rewrite each subtraction as addition.
=@n+(—8Bm+[(—1)+9 Apply the Commutative Property.

=B+ ({—Bin+({-1)+9 Apply the Distributive Property.

=—2n+8 Simplify.

(&) Example 1 Combine Like Terms

The cost of a jacket j after a 5% markup can be represented by the
expression j + 0.05).

@) Talk About It!
When might it be more

advantageous to

simplify the expression Simplify the expression.

then evaluate versus ty

evaluating first, then j+ 005 =1+ 005 Identity Property: j = 1j
simplifying?

= 10h Combine like terms.
Increasing the jacket's price by 5% is the same as multiplying the

price by

Suppose the original cost of the jacket is $35. What is the cost of the

jacket after the 5% markup? $

234 Module & - Simplfy Algebralc Expressions
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Check

The cost of a new pair of shoes after a 3% markup can be represented
by the expression ¢ + 0.03c. Simplify the expression.

Example 2 Combine Like Terms

Simplify —5x + y + 6 — 5y — 3.

—bBx+y+65—5y—3 Write the expression
[ | Rewrite subtraction as
="hxty+e+ {_Eﬂl |( I addition
=—hx+y+ ” |) + + [—3) Commutative Property
- — & Talk About It!

=—5x+[| )+5 Combine like terms. In Steps 2 and 3, why

=—hx — 4y + 3 Because parentheses are in written as addition in
the expression, it is not order to use the
simplified. Rewrite using Commutative Property?
AR Why is the L‘;m'unulai}ve

So,—5x+y+6—5y—3=—6x—4y+3.

Check
Simplify —5 — 3w+ 9 — 6z + Bw — 4z,

@ 4—9w+4z

(B 4+ 5w—10z

© 4+5w+10z
(B) —4 — 5w —10z

5} Go Online You can complete an Extra Exampile online.

Lesson 51+ Simplify Algebraic Expressions 235



kg Think About It!
How would you begin
simplifying the
exprassion?

& Talk About It!
In Step 4, why were
two different common
denominators found?

Example 3 Combine Like Terms

I 2 1.5
Ei-mpliff:ﬂ'—i—iﬂ-l'i’.
S S
30— 3 30+t%
_3 2 = 5
_I“"":_a]"[ 2”}"'5

B N W e PR
=20+ 29+ 5]+ e

3 2 41 , 5
2a+(-2d) + (- + 2

Write the expression.

Rewrite subtraction as
addition,

Commutative Property

Rewrite fractions with

commion denominators.

Combine like terms.,

E Ga Onlire You can complete an Extra Example online.

Pause and Reflect

Reflect on the process of simplifying algebraic expressions containing
fractions. What concepts did you use? How are they used to simplify

an expression?

236 Module 6 - Simplfy Algebraic Expressions
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Learn Expand Linear Expressions
The Distributive Property can be used to expand linear expressions.
You learned about this property in an earlier grade.

Words

The Distributive Property states that to multiply a sum or difference
by a number, muitiply each term inside the parentheses by
the number outside the parentheses.

Symbals Examples

YUx+ 2) =4 -x+4-2
alb+cl=ab + oc =4dx + 8
alb — c)=ab —ac Ix—5)=3-x—3-5

=3x—15

Fill in the boxes to model the Distributive Property.

e+ 2)= i_ Iu:] + _| (2] Distributive Property

= | + | Skmplify.

Example 4 Distribute Over Addition
Use the Distributive Property to expand 4(—3x + B).

(—3x) + (6)

4—3x+ 6) = Diistributive Property
=—12x + 24 Sirmpdify.
S0, 4—3x+86)=
Check

Use the Distributive Property to expand 9(—5a + 3b).

m Ga Online You can complete an Exira Exampée online.

k# Think About It
What terms will be
multiplied by 4 when

you expand the
expression?

@Tau: About It!

In the second step,
why is it helpful to use
parentheses when

expanding the
expression?

Lesson §-1 - Simplly Algebraic Expressions 237



) Talk About It!

What is another way
you can expand the
expression [2x — 5y)3
without first rewriting
the subtraction as
addition?

& Talk About It!

What mistake might be
made if you do not
rewrite subtraction as

addition?

Example 5 Distribute Over Subtraction
Use the Distributive Property to expand (2x — 5y)3.
(2x — 5y)3 = [(2x + (—5¥]3

Rewrite subtraction as addition.

= 3[2x) + 3(—5y) Distributive Property
= Gx + (—15)) Musttiply.
= bx — 15y Because parentheses are in the expression,
it is mot simplified. Rewrite using subtraction.
So, (2x — By)3 =

Check
Use the Distributive Property to expand {—4w — 7)5.

Example 6 Distribute Negative Numbers
Use the Distributive Property to expand —5({2x — 9).
—5{2x — 9) = —5[2x + (—9]]
= —5{2x} + —5(—9)
= —10x + 45 Simplify.

Rewrite subtraction as addition.

Distributnee Property

So, —5(2x — 9) =

Check
Use the Distributive Property to expand —&(—8y + 10).

m Go Online You can complete an Extra Example online.

238 Module B« Simplily Algebraic Expressions
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Apply Geometry

The side lengths of two triangles are shown. Represent the perimeter
of each triangle with an expression in simplest form. Which triangie
has a greater perimeter if x = 37 Will this be true if x = 27 Justify your
response.

Triamgle 1 Triangle 2

10 i n H—2x+ 9)

3dr— 5 S

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. Wou may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words. Q) Talk About It!

Second Time What mathematics do you see in the problem? What properties did

Third Time What are you wondering about? you use when solving
thie problem?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?

Use your strategy to solve the problem.

4 How can you show your solution is reasonable?

@ Write About It! Write an argument that can be used to defend
your solution.

Lesson §-1 . Simplify Algebraic Expressions 239



Check

The side lengths of two triangles are shown. Select the perimeter of
each triangle with an expression in simplest form.

Triangle 1 Triangle 2
S
B 15
18
dx —
P e 3 8)

(&) The perimeter of Triangle 1is —2x + 91.
The perimeter of Triangle 2 is T7x — 6.

(&) The perimeter of Triangle 1is 4x + 34.

The perimeter of Triangle 2 is 9x + 10.
(C) The perimeter of Triangle 1is —2x + 19.
The perimeter of Triangle 2 is T/x — 24.

@The perimeter of Triangle 1is 14x + 91
The perimeter of Triangle 2 is 17x — 24.

Which triangle has a greater perimeter if x = 57

m Go Online You can comphete an Extra Example online.

Pause and Reflect

Where in the lesson did yvou feel most confident? Why?

2480 Module & = Simplify Algebraic Expressions
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hams Period . Datz

Practice 3 Go Online You can compiete your homework onfine.

1. The cost of a set of DVDs after a 25% 2. The cost of a new robotic toy after an B%
markup can be represented by the markup can be represented by the
exprassion © + 0.25¢c. Simplify the expression r + 0.08r. Simplify the
expression. [Example 1) expression. [Example 1)

Simplify each expression. [Examples 2 and 3)

3. yv+9z—16y— 26z + 4 4. Bz4+x—5—9z+42 B.Bce—3d—12c+d—6
3 1 7 1 1 9 3 7 1 2 .5 1
B3t 32 Latw ts BBttt

Use the Distributive Property to expand each expression. (Examples 4-6)

9 2—3x+ 5 10. 6{—4x + 3y {3y — 2215
12. (—2x — T4 13. —TFix — 2) 14. —3{Bx — 4)
Test Practice

15. Table tem The table shows the side lengths of a
triangie. The perimeter of the triangle is 6o + 3. Write
an expression in simplest form for the length of Side 3.

Triangle Side | Length (units)
1 2o+ 3)
2 3ag—1

Lesson 51 « Simplfy Algebraic Expressions 281




Apply

16. The side lengths of two triangles are shown. Represent the perimeter of each triangle with an
expression in simplest form. Which triangle has a greater perimeter if x = 47 Will this be true
if ¥ = 57 Justify your responsea.

Triangle 1 Trianghe 2
3
M
2[5 — W) !
2{=2x 4 M)

17. The side lengths of two quadrilaterals are shown. Represent the perimeter of each quadrilateral
with an expression in simplest form. Which quadrilateral has a greater perimeter if x = 37 Will
this be true if x = 47 Justify your response.

Quadrilatesal 1 Quadrilateral 2
3 —
dx 46 i
b | 3n 12
& x4
Sx

&y Higher-Order Thinking Problems

1B. Create Write an expression with at least 19. @’ Find the Error A student simplified the
three unlike terms and then simplify the expression by — 3(x + 4) to 2x + 12, Find
expression. the student’s error and correct it

20. ({7 Justify Conclusions Is the following statement true or false? If false, explain.

When using the Disiributive Property, if the term outside the porentheses s negative,
then the sign of each term inside the parentheses will not change.

242 Module 5« Simplly Algebraic Expressions
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Lesson 5-2

Add Linear Expressions

| Can... use different methods to add linear expressions. What Vocabulary
Will You Learn?

linear expression

Explore Add Expressions

Q Online Activity You will use Web Sketchpad to explore how to
add linear expressions.

- R i D B e

-
e

Learn Add Linear Expressions

A linear expression is an algebraic expression in which each term is a
constant or the product of a constant and the variable raised to the
first power. When simplified, a linear expression cannot contain a
variable in the denominator of a fraction.

Sort the expressions by writing each one in the appropriate bin.

Examples of each type are given.
Q) Talk About It

: —5y2 —dx+73 1,5 2 B+ 2 Why are —Sx? and £

;_:' . * not linear expressions?
j Linear Expressions Monlinear Expressions

E | 5x Smn

;E Ix+ 2 b —T

feontinued on next page)
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B Go Online Watch the animation to learn how to add linear
EXpressions.

% Talk About It The animation shows how to add the expressions (4x 4+ 2) + [(Bx — 7).

When you add the

expressions 4x + 2 (4x + 2) + (5x — 7)

and 5x — 7, the answer =4+ 2+ [Bx+{—7)] Rewrite each subtraction as addition
is9x +[—5)or 9x — 5.

Why can we rewrite = dx+ 2 Arrange fike terms in columns.

Ox + (—5) ae 9x — 57 [+) Bx + |—7)

O9x + (—5)or9x — 5 Add the like terms in each column.

Example 1 Add Linear Expressions
Find (4x — 2) + (—7Tx — 3).
Method 1 Use algebra tiles.

Use algebra tiles to add (4x — 2) 4+ (—Tx — 3).
kg Think About It!

How would you begin

finding the sum? Step 1 Model each expression using tiles.

=]
- RRRRREE"

Step 2 Remove zero pairs.

RRE"
1111

There are three —x-tiles and five —1-tiles remaining.

So, [4x — 2) + (—Tx — 3) =

{continued on next page)

244 Module & - Simplfy Algebralc Expressions
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Method 2 Arrange terms in columns.

(4x —2)+ (—Tx— 3) Write the onginal expression.

=[x + (—2)] + [ Tx + (—3) Rewrite subtraction as addition, & Talk About It!
How are the processes

=d4yx 4+ [-2) Arrange like terms in colummns. for Method 1and

(+) =T+ (—3) Method 2 similar?
Could you simplify this
—3x + (— Add,
= expression another

way? Explain.

S50,(dx — ) +[—Tx—3) =

Check
Find (5x — 4) + (—2x + 2).

{5} Go Online You can complete an Exira Exampie online.

Pause and Reflect

Are you ready to move on to the next Example? If yes, what have you
learmned that you think will help you? If no, what questions do you still
hawve? How can you get thosa guestions answered?

Lesson §-2 - Add Linear Expressions 285



k& Think About It!

What are the like terms
in the expression?

() Talk About It!

You can also add linear
axpressions by
arranging like terms in
columns without first
rewriting subtraction as
addition. Compare and
contrast the two
methods.

Example 2 Add Linear Expressions
Find [3x +9) + [ — 4.

Rewrite subtraction as addition.

o)+

Wite the original
EXPIEsSion.

Rewrite subtraction as
addition.

= [+ 9) + [Zx + -9

Arrange like terms in columns.

|x+9

lx+9 —

3 Rewrite using a

common denominator.

I8 — +

1z {x+ (—4)
-
=¥ b Add.
x+5 Simplify.

Sﬂ.%x+gl+{%x—4]=%x+5_

Check
Find (1 x+ 4] + [2x— 8]

E Go Online You can complete an Extra Example online.

Pause and Reflect

Compare what you leamed today with something similar you learned

in an earlier module or grade. How are they similar? How are they
different?

246 Module & - Simplfy Algebralc Expressions
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@ Apply Theater

The drama club is selling tickets for their latest production. They are
also accepting additional cash donations. They plan to save 20% of the
money from all ticket sales and donations for their spring trip. Ticket
sales and donations from two performances are represented in the
table, where ! represents the cost of a ticket. If tickets cost $9, how
much maoney will the drama club hawve available for the spring trip?

Performance ! Ticket Sales and Donations
Friday MNight 92t + 109
Saturday Night | 34t + 13

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to sobve the problem.

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.

@Tam About It!

Compare and contrast
your method for salving
this problem with a
clazsmate’s method.
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Check

The football team is selling tickets for their next two home games.

They also sell food at the concession stand during the games. They
plan to save 30% of the money from all ticket sales and concession
stand =sales for their summer camp. Ticket and concession sales for

two home games are representad in the table, where [ represents the

cost of a ticket. If tickets cost $5, how much money will the football
team have for their summer camp?

Home Garme Tickat and Concession Sales
Week 1 (75t + 130) [
Week 2 (82t + N5) i

Q) Go Online You can compiete an Extra Example online.

Eﬂ:] Foldables It's time to update your Foldable, located in the

Maodule Review, based on what you learned in this lessaon. If you
haven't already assembled your Foldable, yvou can find the
instructions on page FL1L

add or subtract
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Practice 3 Go Online You can compiete your homework onfine.

Add. [Examples 1 and 2)

1. (Bx+ 94+ (—bx— 2) 2. [5x4+ 4)4+ (—8x —2) 3. (—7x+ 1)+ (dx — 5}
4. (—3x — 9) + (4x + B) 5. (—5x + 4) + (—9x — 3) 6. (—2x + 10) + (—8x —1)
7. [be—3)+ [Ex+ 5 8 [x—3)+ Lx +1) 0. (ax+3) + [-ax -2
4 2 1 3 2 1
10.(—ox — 5] + 2x + 3 . (3x— 3] + (-3¢ — 5| 12 -5x— 3+ [-ax—3
Test Practice
13. Open Response The table shows the length and Dimension Measurement (units)

width of a rectangle. Write a simplified expression '
g s a Length 3x + 6

for the perimeter of the rectangle.
Width 2x—4
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Apply

14. Jade and Chet get a weekly allowance plus x dollars for each
time the pair walks the dog. They plan to save 40% of their
combined eamings in one week to purchase a new app for their
smart tablet. Their earnings in a certain week are represented in Chet Ak + 6
the table. If their parents pay $2.50 each time they walk the dog,
how much money will they have to purchase the app?

Earnings (%)
Jade 8+ 2x

15. Elza is selling bracelets at craft shows to raise money for an animal shelter.
She is also accepting additional cash donations. She plans to give 75% of
the money from all bracelet sales and donations to the shelter. She will use
the remaining money to buy more supplies. Bracelet sales and donations
from the first craft show are represented by the expression 24n + 32,
where n represents the amount Elsa charges for each bracelet.

The second craft show zales and donations is represented by the
expression 40n + 56. If Elza charges %4 for each bracelet, how much
money will she donate to the animal shelter?

16. Eld!ﬂt“‘y‘ Structure Write two linear 17 -E’ldanﬂfy Structure What linear
expressions that have a sum of 6x + 9. expression would you need to add to
[—&x + 3) to have a sum of —x?

18. Which One Doesn't Belong? Identify the 19. @’ﬂuﬂm Inductively When will the sum
linear expression that is not equivalent to of two linear expressions with onty x-terms
the other three. Explain your reasoning. be zero?

a(2x—1+(-3x+7
b. (—5x + 3) + {4x + 3)
c. (5x — 6) + (—6x + 12)
d.(—5x — 1) + (6x + 7)
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Lesson 5-32

Subtract Linear Expressions

| Can... use different metheds to subtract linear expressions.

Learn Additive Inverses of Expressions

When two expressions have a sum of zero, the expressions are
additive inverses.

To find the additive inverse of an expression, use the Distributive
Property to multiply the expression by —1.

Find the additive imwerse of 4x + 2.

—dx + 2) = 4 + [ yE]l Muliipty the expression by —1. |
= : =+ G ) Sirmgpdify |
b |

= —4y—2 Definition of subtraction f

You can check to see if 4x + 2 and —4x = 2 are additive inverses by
adding them together to see if their sum is zero.

dx + 2 Arrange like terms in colummns.

+) —4x — 2
(it Q) Talk About It

Ox +0or0 Add. How could you find the
additive inverse of an

Because 4x + 2 and —4x —2 have a sum of zero, they are additive expression mentally?

inverses.

Pause and Reflect

Give at least one example of an expression and its additive inverse. |
Then show how you would check your work. '

Gy b 0D Al v Pl B o o iy
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Your Notes ~ Example 1 Find the Additive Inverse
of Expressions

Find the additive inverse of Bx — 7.

To find the additive inverse, multiply the expression by —1.

—MN5x — ) = —15x + [—7] Rewrite subtraction as addition.
= —15x) + (—W—7) Distributive Property
=—5x+7 Simphify.

S0, the additive inverse of Gx = Fis —Gx + 7.

Check

Find the additive inverse of —7x + 3.

% Talk About It! ) Go Online You can complete an Extra Example online.

How is the process for
subtracting linear

expressions the same Learn Subtract Linear Expressions

as adding? How is it

diffarant? When subtracting integers, you add the oppaosite, or the additive
inverse. The same process is used when subtracting linear
expressions.

E Go Online Watch the animation to learn how to subtract linear
exXpressions.

The animation shows how to subtract (By — 5) — [3y + 4).

[(By — B) Arrange like terms in columns.
-By+4)

By —5

(+H—3y—4 Add the additive inverse.

By—9a Add.
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Example 2 Subtract Linear Expressions
Find (6x + 5) — (3x — 2).
Method 1 Use algebra tiles.

Step 1 Model Gx + 5 using algebra tiles.

Step 2 To subtract 3x — 2, add the additive inverse, or —3x + 2.
Then, remowve any Zero pairs.

jlll‘

So,(Bx+5) —(3x—2)=3x + 7.

Methed 2 Arrange terms in columns.
(6x + B) — (3x - 2)

Write the expression.

= [Bx + B) + {(—3x + 2} The additive inverse of [Bx — 2} s (—3x + 2\

Bx+5 Arrange like terms in columns.
(+) —3x4 2
Ax+7 Add.

So, (Bx + 5} — (3x - 2) =

Check
Find {(—3x + 9) — (Bx — 7).

5} Go Online You can complete an Extra Example online.

kg Think About It

How would you begin
finding the difference?

) Talk About It!
Compare the methods
for subtracting linear
expressions.

« Method T Use

algebra tiles to
subtract linear

expressions.
« Method 2: Arrange
terms in columns.
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Example 3 Subtract Linear Expressions

Fna B+ 3 - e

Rewrite using the additive inverse.

{%x + %:| — {%x Lo %} Write the expression.

=E%x+%]| |[ ‘) The additive inverse of

[~ gsl-ex+ 3

Arrange like terms in columns.

2 1 4 4 . .
§x+i —+ Ex+i Rewrite using the
common denominator.
1 3 1 3
(Hl—gx+3 —+ [(H)-gx+37
. X4+ Add
X+ Simplify-

so.(x+ 2 —fox -8l -+2

Check

o [+~ 3]

Q) Go Online You can complete an Exira Example online.

Pause and Reflect

Show how rewriting an expression using the additive inverse is
beneficial when subtracting linear expressions.

L L T IEEEah VTR L E i ]

254 Module 6 - Simplfy Algebralc Expressions



Eory b 0 P Crs-H I il il

@ Apply Sales

Bonnie owns a T-shirt shop where she sells plain T-shirts and printed
T-shirts. The table shows the cost per shirt and the number of each
type of shirt sold over w weeks. After 25 weeks, how much more did
she earn in sales of printed T-shirts than in sales of plain T-shirts?

Style | Cost (3) | Number Sold
| Plain 15 Bw — 4
\Printed | 15 8w+ 3

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to solve the problem.

4 How can you show your solution is reasonable?

@ Write About It! Write an argument that can be used to defend
your solution.

=) Talk About It!

How do you know just by
lacking at the expressions
thiat Bonnie sold more
printed T-shirts than plain
T-shirls?
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Check

The table shows a bakery’s sales of sugar cookies and chocolate chip
cookies sold in A hours.,

Flavor Cost (%) Mumber Sold
Sugar | 115 | 6h—5
Chocolate Chip ! 115 | 10h+6

After 15 hours, how much more did the bakery eam in sales of
chocolate chip cookies than in sales of sugar cookies?

Math History
Minute

Mathematician and
astronomer
Muhammad
al-Khwarizmi (around
TBO0-850) wrote the
first known text in
elementary algebra.
The word algebra is
derived from the word
al-jobr, part of the title
of this taxt. |t means
revnion of broken parts
in Arabic. His texts
were influential in
bringing algebraic
knowledge to Europe
and were the first
Arabic mathematics

texts translated into E Go Online You can complete an Extra Example online.
Latin.

[ﬂ] Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FL1.
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Practice 3 Go Online You can compiete your homework onfine.

Find the additive inverse of each linear expression. [Example 1)

1. 3x— 6 2. —9%+3 3.—4x—8

Subtract. (Examples 2 and 3)

4. (Bx + 9) — (Bx — 2) 5. (3x — 4) — (x — 5) 6. (—5x — 9} — (—6x — 1)
7. (—7x — M) — {x — 5) 8. (—Bx + 2) — (—5x + 7) 9. [Bx+3—[x—3
10. (5% — 3]~ [5x— ] n(Ee-F -1 12 x+g-(F-3

Test Practice

13. Open Response The table shows the scores of Points Scored
two teams in a trivia challenge at the end of the . ——
first half. How many more points did the Huskies

Bphca;s _ 2x—7
score than the Bobcats? Huskies Ex —13
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Apply

14. The table shows the sales of plain and Aslago
cheese bagels at a bakery for i hours. After

6 hours, how much more will the bakery have Bagel Cost ($) Elutg:h;rhﬁ:i
made in sales of Asiago cheese bagels than the
sales of plain bagels? | Asiago Cheese 150 12h+ 7

| Plain 1.50 Th—4

15. Derek owns a snack shop where he sells tins of
buttered and caramel popcom. The table shows

the number of each type of popcom sold over w Popcorn Cost ($) gui?ﬂﬂ'iﬁ&s
weeks. After 12 weeks, how much more will he
have made in sales of buttered popcorn than the Buttered 11! Ew+9
sales of caramel popcorn? Caramel i Ew — 1

16. E‘ Identify Structure Write two linear 17. E’!denufy Structure What linear
expressions that have a difference of x + 1. expression would you need to subtract from

(5x + 3) to have a difference of —x?

18. Which One Doesn't Belong? ldentify the 19. .@’ Find the Error A student simplified the
linear expression that does not belong with expression (bx — 2) — (—x + 5jto Tx + 3.
the other three. Explain your reasoning. Find the student's error and cofmect it

a.(—5x +3) — (—7x — 1)
b. (—3x + 3) — (—5x — 2)
e [x — B) — (—x — 10)

d.(—7x +2) — (—9x — 2)
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Lesson 5-4

Factor Linear Expressions

| Can... use GCF to factor linear expressions. What Vocabulary

Will You Learn?

factor
Learn Monomials factored form

greatest commaon factor
A monomial is a number, a variable, or a product of a number and manamial

one or more variables. For example, 2x is a monomial because itis a
product of 2 and x. The expression x + 4 is nof a monomial because
it is the sum of two monomials.

Sort the expressions by writing each one in the appropriate bin.
Examples of each type are given.

The greatest common factor (GCF) of two monomials is the greatest

[
I
3 2 1
—12 G0x x—7 T —Bx + 35 |
!
Monomials Mot Monomials |
f [
|25 x+4 |
| 2 2x+5 I
) Talk About It
Based on what you
know about finding the
: Learn Greatest Common Factor of Monomials GCF of numbers, how
E do you think you can
: To factor a number means to write it as a product of its factors. find the GCE of
! A monomial can be factored using the same method you would use monomials?
# to factor a number.

monomial that is a factor of both. The greatest common factor also
includes any variables that the monomials hawve in commaon.

|
Mumber Monomial |
The GCF of 25 and 20 is 5. The GCF of 2bx and 30xy is Gx. |
|
|
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\ Example 1 Find the GCF of Monomials
Find the GCF of 12y and 30y

t# Think About It Step 1 Find the GCF of the coefficients.
How would you begin
finding the GCE? Circle the factors of 12 and underline the factors of 30.
1 2 | 5
& 7 | 10
L] 12 I 13 - M | 15
1l 1;| et
‘2 | 22| 23| 24 | 25
26 | 27 | zé 29 | 30

The comman factors of 12 and 30 are numbers that you both circled
and underlined. Find the greatest of these numbers.

The greatest commaon factor of the coefficients is 6.

Step 2 Find the GCF of the variables.

The common variable of 12y and 30y is ¥
Step 3 Find the GCF of the monomials.

To find the GCF of the monomials, multiphy the GCF of the
coefficients, __________, by the common variable, %

5o, the GCF of 12y and 30y is Gy.

Check
Find the GCF of 240 and 320

B Ga Onlime You can complete an Extra Example online.

Pause and Reflect

Did you make any emors when completing the Check exercise? What

can you do to make sure you don't repeat that error in the future?
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Example 2 Find the GCF of Monomials

Use prime factorization to find the GCF of 180 and 20ab. Q Think About It!

What variable(s) are

Step 1 ldentify common factors.
P comman in each term?

Complete the prime factorization for each term.

Bo=2-3-3.0

2ab=2-2+5-0-5b

The common factors in each term are 2 and .

Step 2 Multiply the commen factors. () Talk About It!
y The factor 2 is common
The GCF of 180 and 200b is 2 - o or i G TR NI G
onky one 2 of the term
20ab be selected as a

Check
Use prime factorization to find the GCF of 42xy and 14y

commaon factor?

{5} Go Online You can complete an Exira Exampie online.

Explore Factor Linear Expressions

B Online Activity You will use algebra tiles to explore how to factor
linear expressions.

N
N
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&y Think About It

What is the GCF of 3x
and 97

(&) Talk About It!

How can you check to
see if the factored form
s corract?

Learn Factor Linear Expressions

You can use the Distributive Property and work backward to express
a limear expression as a product of its factors. A linear expression is in
factored form when it s expressed as the product of its factors.

B Go Online Watch the animation to learn how to factor 12o + &b.
Step 1 Find the GCF of the terms.

120 =2 = @ Write the prime factorization of each term

Bb =\2-3b Circle the commaon factors.

2«3 0r6 Multiply the common factors to find the GCF.

Step 2 Write each term as a product with the GCF as a factor.
12a + &b = B6{2a) + &(b)

Step 3 Apply the Distributive Property.
6{2a) + 6(b) = B{20 + b)

S0, the factored form of 120 4+ 6b is 6{20 + b).

Example 3 Factor Linear Expressions

Factor 3x + 9.
3x = X ‘Write the prime factorization of each term
9 =®- 3 Circle the commaon factors,
3 Multiply, if necessary, the common factors

to find the GCF.

EA’+9=3{ :|+3{:|] White each term as a product of its

factors.

= 3(x + 3) Distributive Property

50,3x+9is

Check
Factor bx + 14.

mﬁn{:rﬂhe You can compéete an Extra Example online.
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Example 4 Expressions With No Common Factors
Factor 12x + Ty
Write the prime factorization of each term.

12x=2-2.3.x

Ty=T-¥

What, if any. are the commaon factors?

Because there are no common factors, 12x + 7y cannot be factored.

Check

Which expression represents the factored form of 12x + 117
@12 +1m

12{x — 11)

©6(2x + M)

@ The expression cannot be factored.

GG& Onlire “ow can complete an Bxira Example online.

{o¥ Think About It!

How do you find the
GCF of two
monamials?

(&) Talk About It!
Write another expression
that cannot be factored.
Explain why it cannot be
factoned.

Pause and Reflect

Describe how you could determine that an expression cannot be
factored mentally.
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& Think About It

How would you begin
factoring the expression?

() Talk About It!
When yau factor out
the cmﬂmnfumml'%,
where does the 1 come
from in the expression
Hx+?

Example 5 Factor Linear Expressions
Factor gx + .

To fﬂl’.‘tﬂd’%l+%.wﬂ[e each term as a product of the GCF and its

remaining factors. The GCF of the terms is %.

: A . | (| O K .
X +F3=3 | +3 Write each term as a product
; of its factors.
=%[| |] Distributive Property

1 1 1

Check
Factor %x =

b3

L

{:!Enﬂdlne You can compéete an Extra Example online

|jI| Foldables It's time to update your Foldable, located in the
Module Review, based on what yvou learned in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FLL

Lageriplil

add or subtract

e }m;g.ﬂ
T

=

Linpar Eepoetalong
i

e

e

S

factor

e
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Practice L} Go Online You can complete your homewark online.

Find the GCF of each pair of monomials. [Example 1)

1. 4y, 12y 2. 48k, 32x 3. 16mn, 24m

Use prime factorization to find the GCF of each pair of monomials. (Example 2

4. Bxy, 12x 5. 14ab, 28ab 6. 27cd, 72cde

Factor each expression. If the expression cannot be factored, write
cannot be foctored, ([Examples 3-5)

7. By + 35 B. Bx—14 8. 3x + My

10. 32x — 15 M. 72 — 18xy 12. 4hxy — Bly
1 1 1 1

13. 25x + 14y 1d.§x—§ ‘s'i"""i

Test Practice

16. Multiselect Select all of the expressions that cannot be factored.

Tx — 1y [ | 27% — 18y
Ox + 31 [ |15x% — 2By
4y — by + 2z [ 2% 4+ 12x
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Apply

17. The total cost for Baydan and three of her friends to go ice skating
can be represented by the expression 4x + 36, The four friends pay

an amount x to rent the ice skates and an admission fee. How much
is the admission fee for one person?

1B. The amount, in dollars, of Mariza's savings account can be represented
by the expression bx + 40. Marisa saved the same amount x each month
for a pericd of 5 months. Her mother contributed an additional amount

each month to Marisa’s savings account. How much did her mother
contribute each month?

19. @‘Idﬂﬂuﬁr Structure Write two monomials | 20. @’ Identify Structure What expression, in

whose greatest common factor is 3x. factored form, s 3x3 + 7W?Y
21. Which One Doesn't Belong? Identify the 22, '.‘E’ Find the Error A student is factoring
expression that does not belong with the 18x + Bx. Find the student's mistake and
other three. Explain your reasoning. correct it.
a. Tx+ 35 1Bx + 6x = Bx(3)
b. 3x — 27 = 1Bx
. i+ 3
d. 7x + 21
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Lesson 5-5

Combine Operations with

Linear Expressions

| Can... combine operations to simplify linear expressions.

Example 1 Combine Operations to Simplify
Expressions

Simplify —2(x + 3} + Bx. Write your answer in factored form.
—2x+3)+8Bx=—-2x—-6+ Bx Distributive Property
=Gx—6 Combine like terms.

= B{x — 1) Write in factored form.
So,—2x+3)+Bx=

Check
Simplify —3{4x — 9) + 30x. Write your answer in factored form.

EE& Omnilire Youw can complete an Exira Exampie onfins.

kg Think About It
How would you begin

simplifying the
expression?

@& Talk About It!
Why was the
Distributive Property
perfarmed first?

Example 2 Combine Operations to Simplify
Expressions

simpity 3+ 3 (3x— 2

% x4+ % {% - 2] Write the expression.
= gx + [%]Hx} — E[;_] (2} Distributive Property
= Eﬂ x4+ %x —1 Mutiphy.
4

=g¥— 1 Combine like terms.
1

e 1 Simplify.

(&) Talk About It!
Why is the answer

%.x — 1 not completely
simplified?
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ke Think About It
How would you begin
simplifying the
expression?

Check
Simplify 50 — 3|30 — 8}

Example 3 Combine Operations to Simplify
Expressions

5&npliﬁr§ﬂlx—12]—tﬁr+1}.‘ﬂﬂtnynuummrinfactmudhm.
Zi1ex — 12) — (6x + 7)

= [12x — 8) = (6x + 7) Distributive Property
=12x—8)+ (—Bx — 7) Add the additive inverse.
=12x— 8 Arrange like terms in
() —6x— 7 oolumins.
ex — 15 Add
= 32x — B Write in factored form.

So, 3(18x — 12) — (6x + 7) =

Check
Simplify %{2?.: — 45} — (4x — 9). Write your answer in factored form.

aﬁaﬂuhe You can complete an Extra Example anline.

Pause and Reflect
What part|s) of the lesson made you want to learn more? Wiy?
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@ Apply Gardening

A garden consists of a rectangular sitting region surrounded by a

flower border. The sitting region has a length of 3x feet and a width of

5 feet. The flower border i= 3 feet wide. Write an expression, in
factored form, that represents the area of the flower border.

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the proablem, in your own words.

Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to solve the problem.

4 How can you show your solution is reasonable?

g Write About It! Write an argument that can be used to defend
your solution.

B Go Online watch
the animation.

s N
e i T ——
o

— o gl o -

@ Talk About It!

Why can't you find a
numerical value for the

area of the flower bordar?
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Check

The diagram shows a wallkoway that is 5 feet wide surrounding a
rectangular swimming pool. Write an expression, in factored form,
that represents the area of the wallway.

BG&UHLHE You can compdete an Extra Example online.

Pause and Reflect

Write a real-world problem that uses the concepts from today's
lesson. Explain how you came up with that problem. Exchange

problems with a classmate and solve each ather's problem.
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Practice L} Go Online You can complete your homewark online.

Simplify each expression. For Exercises 1—4 and 9—12, write your answer in
factored form. (Examples 1-3)

1. 3px+4) + 5x 2. —4{x + 1) + Bx 3. —5(2x — 6) + 25x
4. 2(—8x — 3) + 18x 5. gx+33x—4 6. 3{6x — 3] + 3«

7. %x+%{%x+1ﬂ] 8. %[10x+%]—2x 9. 3(24x + 28) — (4x — 1)
10. — 3{32x — 40) + (20x —4) M. ${9x — 15) — (—6x + 2) 12, —3{30x — 40) + (42x + 4)

Test Practice

13. Equation Editor The table shows the area of two rugs a
preschool teacher has in her room. She places the two 1
rugs together to make one big rug. What s the area in Blue 3{-‘|f +35

uare units of the new rug in factored form?
2 g Red iofx + 2}

Rug | Area (square units)
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Apply

14. The diagram shows a border that is 4 inches wide surrounding Annie’s
painting. Write an expression, in factored form, that represents the area

of the horder.

15. Raul's hamster's house sits in the corner of its cage as
shown in the diagram. The area around the house s 5
inches wide. Write an expression, in factored form, that

represents the area around the house.

16. Create Write and simplify a linear

expression with more than cne operation.

18. A student said that gx + 1is written in
simplest form. Is the student correct?
Explain why or why not.
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17. '@’Hnﬂ the Ermmor A student is simplifying
the expression below. Find the student’s
error and correct it.

—3x + 2) + Bx = —3x + 2 + Bx
=3x+ 2

19. .ﬂ}' Persevere with Problems Write each
expression in factored form.

1
n.zx+E

3
h.Ix—IEt

O gy



Module 5 - Simplify Algebraic Expressions

Review

|E- Foldables Use your Foldable to help review the module.

Explanation

Explanation

Linear Expressions

Rate Yourself! Q O &

E Complete the chart at the beginning of the module by placing a checkmark in each

= row that corresponds with how much you know about each topic after completing this

! module.

# o .
;é_* Write about one thing yvou learmed. . Write about a question you still have. |

............................................................
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Reﬂect on the Module

Usa what you learmed about expressions 1o complete the gra phur nrganlzr_*r

€ Essential Question

combing Like Terms Distributive Proparty
Example Example

How is it helpful?
How is it helpful?

Add Lingar Exprassions - \ Subtract Linear Exprassions
Example Example
How is it helpful? Exprassions How is it helpful?
§
\ A &ﬁ
i
i
H
Factor Lingar Expressions
Example

How is it helpful?
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Nama

Penod Date

Test Practice

1. Equation Editor The cost of Noah's lunch, ¢,
after a 15% tip can be represented by the
expression ¢ + O15c. What s this expression
written in simplest form? (Lessen 1)

2. Multiple Cholce Which of the following
correctly shows the result when —6(5a — 3b)
i= expanded using the Distributive Property?
[Lezsan 1)

() —30a —18b
(&) —30a + 180
(©) —6a —30b

@) —a—9b

3. Open Response Two triangles are shown.
[Lesson 1)

Triangle 1 Triangle 2

(T
&=3x 4+ 2

A 3Ex — 18)

A. Represent the perimeter of each triangle
as an algebraic expression written in

simplest form.

B. If x = 5, which triangle has a greater
perimeter?

4. Multizelect Which of the following
expressions are linear? Select all that apply.

{Lesson 2)

8x —1 [ gyt

—3x  4x+3
1

Ty x

5. Multiple Choice What is the simplest form of
(—7x% + 3) + (tix — 4)? [Lesson 2)

@) ax—7
@® 4x+7
() 4x—1
(@) 18x +1

6. Equation Editor What is (—3x + 5)

[Lesson 3)

— (=Tx+ 2P

7. Open Response What is
'4.1: - }'} - [ﬂ.x— El? Explain how you
found your answer. [Lesson 3)
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B. Open Response The table shows the sales
of retractable leashes and standard leashes
at a pet store for w weeks. (Lesson 3)

Sty Price (§} | Number Sold
Retractable 17 Bw+5
Standard =1 T+ 2

A, Write an exproession that represents the
difference between the number of
retractable leashes sold and the number
of standard leashes sold.

B. After 15 weeks, how many more
retractable leashes has the store sold?

9. Multiple Choice Which of the following is the
GCF of 16m and 40mn? (Lesson 4)

@) 8
(&) 4m
@Em
(&) 4mn

10. Equation Editor What = the GCF of 20x
and 25x7? [Lesson &)

GO0R0
00010800

Pt

r
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1. Multiple Cholce What = 10xy — 15y written
in factored form? {Lesson 4)

@) Sp2x—3)
5{2x — 3y
©) 10pix—3)

@ cannot be factored

12. Open Response Factor 12m + bn. Explain
how you found your answer. |Lesson 4)

13. Equation Editor Simplify 3(2x — 1) — 4x.
Write vour answer in factored form. (Lesson 5)

14. Open Response A swimming pool has a
3-foot wide cement walloway around its
perimeter as showr. (Lesson 5)

if

Write an expression, in factored form, that
represents the area (in square feet) of the
cement walkway.
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Module &

Write and Solve Equations

€ Essential Question

How can equations be used to solve everyday problems?

What Will You Learn?

Place a checkmark (v in each row that corresponds with how much you already know

about each topic before starting this module.

KEY
0—1dm'thmw. O—me heard of it 0 — | kniow it!

solving one-step equations involving integers and rational
numbers

writing one-step equations, involving integers and rational
numbers, to represent real-world problems

Before | After

ARERGCIRE

solving two-step equations inthe formofpyr+g=r

wrriting two-step equations intheformofpy +g=rto
represent real-world problems

solving two-step equations in the formofpix + gy =r

wriling two-step equations inthe form of pix + gl = rto
represent real-world problems

|E Faoldables Cut out the Foldable and tape it to the Module Review at the end of the
module. You can use the Foldable throughout the module as you learn about writing

and solving equations.
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What Vocabulary Will You Learn?
Check the box next to each vocabulary term that you may already know.

O Addition Property of Equality O Inverse Property of Multiplication
O defining a wvariable O Multiplication Property of Equality
O Division Property of Equality O solution

O eguation O Subtraction Property of Equality
O equivalent equations O two-step equation

Are You Ready?

Study the Quick Review to see if you are ready to start this module.
Then complete the Cuick Check.

: Example 1 Example 2
Write algebraic expressions. Determine solutions to equations.
Write the phrase six points more than I 1, 2, or 3 the soiution of the equation x — 2 =17
i S 1—2£1 Substitute 1 for x in the equation.
Let j represent the number of points Jake —1£1
scored.
2—2=1 Substitute 2 for x in the eguation.
The phrase more than implies addition. L
o+1
The expression is j + 6. *
3—2=1 Substitute 3 for x in the eqguation.

1=1

The solution is 3 because replacing x with 3
results in a true sentence.

Quick Checl

1. Write the phrase o number n decreased 2.5 5, b, or 7 the solution of the equation

by fifteen as an algebraic expression x+12=11
[
Howr Did You Dot
Which exercises did you answer cormectly in the Quick Check? (1Y ( 5::,
o s

Shade those exercise numbers at the right

278 Module & « Wiile and Solve Eguations
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Lesson &-1

Write and Solve One-Step Equations

| Can... write one-step equations involving integers and rational
numbers and use inverse operations to solve the equations.

Explore Solve One-Step Equations Using
Algebra Tiles

E Online Activity You will use algebra tiles to explore how to model
and solve one-step equations.

=T -

IT’r EER
¥ | ]

Learn Properties of Equality

You can use the properties of equality to solve equations
algebraically.

Property Words Symbaols
o Two sides of an equation
';ridltl?; - remain equal when you add If @ = b, then
pﬂ_ the same number to each a+c=b+c
Equality 5
| side.
P Two s.ld-es of an equation
Pro of remain equal when you If @ = b, then
E u‘:‘?ﬂr;*r subtract the same number a—c=b—u¢
9 from each side.
Multiplication Two sides of E_n equatlm_'i
Pro o remaln equal if you multiply If o = b, than
E DTW each side by the same ac = be.
quetiy number.
Diivici Two sides of an equation
P:;?a_n:y of | remain equal when you fa=bandc+0,
i i a_>b
Equality divide each side by the same | then: = L.

nonzero number.

What Vocabulary
Will You Learn?

Addition Property of
Equality

defining a variable

Division Property of
Equality

equation

equivalent equations

Inverse Proparty of
Multiplcation

Multiplication Property
of Equality

solution

Subtraction Property of
Equality
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Yeomur Motes

PR BN .!.

k¢ Think About It

What operation is
paired with the
variable? How do you
undo that operation?

&} Talk About It!
Whyare —5=5b+8
and —13 = b equivalent
equations?

Learn Equations

An equation is a sentence stating that two quantities are equal The
value of a variable that makes an equation true is calied the solution
of the equation.

1 EER N
1 - EEE | " = HE
x4+ 2 m G X = 4

The equations x + 2 = 6 and x = 4 are equivalent equations
because they have the same solution, x = 4.

Example 1 Solve One-Step Addition Equations
Solve —5=b + 8.

—-5=b+8 Write the equation.

—8 —8 Subtraction Property of Equality
—13=b Simiplify.
Check your solution.

—-b=h+8 Write the original equation.
5% +8 Replace b with —13.

—5= The sentence is true.

S0, the solution of the equation is b = —13.

Check
Solve —7T=x+ 4

T

{:! Go Online You can complete an Extra Example cnline.

280 Module & = Write and Solve Equations
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Example 2 Solve One-Step Subtraction Equations
Solve x — 4 = —124.

¥—4=-2 Write the eguation.
+4 +4 Addition Property of Equality
x =2 Simptify.
Check your solution.
X—4==2 Write the ariginal equation.
J—4=-2 Replace x with 2.
—2=-=2 The sentence is true,

So, the solution of the equation is x =

Check
Solveg—8=-9.

) ol
Mg T

mﬁnnnine You can complete an Exira Example anline.

) Talk About It!

How do you know the
solution is comrect?

Example 3 Solve One-5tep Multiplication Equations

Solve —By = 24.
—By =24 Write the equation.
% = % Division Property of Equality
¥= | | Simphify.
Check your solution.
—By =24 Write the original equation.
—8(—3) =24 Replace y with —3.
=24 The sentence is true.

50, the solution of the equation is y = —3.

& Talk About It!

Why is the solution of
the equation negative?
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4 Think About It!

What property will you
use to solve the

equation? Why?

&) Talk About It!

a
Whydna j‘—‘j
equal g?

Example 4 Solve One-Step Division Equations
Solve ;= —9.

—id S | Write the equation,
&_4] = —5[—4) Multiplication Property of Equality
a= | | Simplify.
Check your solution.
% =y Write the original equation,
— £ -9 Replace o with 36.
-8 =-9 The sentence is true.

S0, the solution of the equation is o = 36.

Check

Solve 25 = —8.

-m Go Online You can complete an Extra Example online.
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Learn Multiplicative Inverse

Two numbers with a product of 1 are called reciprocals, or
multiplicative imverses. The Imverse Property of Multiplication can be
used to solve equations involving rational number coefficients.

Words Mumbers Symbols
The product of a 7. =
number and its gX7) E-%='Lwher&
multiplicative 3 _3}=1 gandb #0
inverse is 1. 21 3

Example 5 Solve Equations with Fractional
Coefficients

Solve —1%(: -I%‘

If the coefficient in a multiplication equation is a fraction, multiphy
each side by the reciprocal of the coefficient.

—‘%A’ = 4% Write the equation.
15 9 : :
— gk =5 Write the mixed numbers as impraper
fractions.
=
i_:*_nl - [ L P J—:E—J - g Multiply each side by the reciprocal
15 g I 2
-
o T
. I2 sy
X=—=n Simmplify
X = —2‘51 Simplify.
So, the solution of the equation is x = —2%.

Check
Solve —gx = —Z5.

e,

aﬁnt:iilne You can coamplete an Extra Exampde anline.

t# Think About It!
Before you begin to
solve far x, why is it
helpful to write the
mixed numbers as

improper fractions?

&) Talk About It!

How do you know if
your solution is
corect?
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ks Think About It!
When working with
fractions, what step do
you need to take

before you add ar
subtract?

(&) Talk About It!

In the sacond line of
the solution, why was

1 2

Example 6 Solve Equations with Decimal
Coefficients

Solve 0.25x = —16.

As with whole numbers, if the coefficient in a multiplication equation

is a decimal. divide each side by the coefficient.

026y = —16 Wirite the equation.

025« _ —16 < i

BIOE =005 Division Property of Equality
¥ = —GF4 Empl.rl‘y.

S0, the solution of the equation is x =

Check
Solve —47k = —10.81.

E Go Ondine You can complete an Exira Example online.

Example 7 Solve Equations with Rational

Numbers
1. ¥
Solve 5 =X " 1o
slo g3 Wiite the equation.
5 10
1 2
_z _ 3 Rename —% a5 —ig°
WX
+2 43 Addition Property of Equality
10 10
‘l 5 .
5 Simplify.
1 mipiify

So, the solution of the equation is x =

Check
Solve —%+ m=

o

L

mﬁn{:rﬂht You can compéete an Extra Example online.
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Learn Write One-Step Equations

Many real-world situations can be represented with equations.
Consider the following problem. The highest recorded temperature
in Warsaw, Missourl, is 118° Fahrenheit. This is 158° greater than the
city's lowest recorded temperature. What is the lowest recorded
temperature?

The steps show how to model the problem with an equation to
represent this real-world situation.

Words
Describe the mathematics of the problem.

The highest recorded temperature is 158° greater than
the lowest recorded temperature.

Variable
Define the variable to represent the unknown guantity.

Let t represent the lowest recorded temperature.
Equation
Translate the waords into an algebraic equation.

18 =158 +1

Choosing a variable and a guantity for the variable to represent in an
equation is called defining a variable.

Pause and Reflect
Explain to a partner which words or phrases in the problem you used

to determine the numbers and symbols needed to write the equation.

Then write the equation in a different way. Discuss with your partner
how the equations can be written differently but have the same
solution.

Math History
Minute

Mary Everest Boole
(18321916) was a sell-
taught mathematician
and the author of many
texts on mathematics
education. She
supported cooperative
leaming and
encouraged students to
explore math thraugh
entertaining activities.
Her book Philasophy
and Fun of Algebia
explained algebra
thraugh topics that
were of interest 1o
students.
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b Think About It!
What is the unknown in

the problem?

(&} Talk About It
How can you check

your answer far
reasonableness?

e e

@ Example 8 Write and Solve One-Step Equations

A stingray is at a certain depth in the ccean. After ascending 5% fieet,
it is now at a depth of —142 feet

Write and solve an equation to determine the stingray's
initial depth.

Part A Write an equation.

The initial depth plus 53 feet equals —143 feet.

1 _ a5
d+55=—Mg

Part B Solve the equation.

d+ 5% = _14% Write the eguation.
d+ 5% = —14% Rename the fractions with a common denominator
3 a . :
- EE - EE Subtraction Property of Eguality
8 e
d= —'I'E'E Simplify.
d= —E'D% Rename the fraction,
5o, the stingray’s initial depthwas —_ feet.
Check

At the end of the week, Madison had —$55.98 in her checking
account. This is $202.64 less than the amount she had at the
beginning of the weel.

Part A

Which equation can be used to determine the amount of money m
Madison had at the beginning of the weelk?

(&) —55.98 = m — 202.64
—55.98 = m + 20264
© 20264 =m—5598

@ —20264=m—5598

PartB
How much money did Madison have at the beginning of the week?

m Go Dnline You can compdete an Extra Example online.
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1
Name

Practice

L} Go Online You can complete your homewark online.

Solve each equation. Check your solution. (Examples 1-7)

. 6+y=-8 2 -12=4+c
4. 12=z—-8 B —7x =056
7. 5=-6 8. 15=—"5
10. —6 = 2y M. -6=02b
13.c—53=—64 14. _%=_§

1&6. The table shows the balance of Rob's
checking account at the end of the day.
This is $95.50 less than the amount he had
at the beginning of the day. Write and solve
an equation to determine the balance at the
beginning of the day. ([Exampie &)

Time Balance ($)
Start of Day | 7
End of Day 4.50

+ W

3. p—N=-5
6. —20=-5b

i S |
9. 2gx=-1

12. —08Bn=28

5. n+71=886

Test Practice

17. Open Response A diver is at a certain
depth in the ocean. After ascending
1{}% feet, the diver is now at a depth of
—EE% feet. Write and solve an equation
to determine the diver's initial depth.
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Apply

1B. The table shows the lengths of hiking trails. it took Lannie 1.9 hours
to hike Ranger Cove Trail. It took Ava 4 hours to hike Mohawlk Trail. Trail | (miles)
Write and solve an equation to find the average hiking rate for
Lannie. Write and solve an equation to find the average hiking rate  Mohawk BB
for Awa. What is the difference between their average hiking rates? | Ranger Cove 4B
Round to the nearest tenth. Willow Oak 57

! Distance

19. Monica earned twice as much as Samuel walking dogs. The amount
Samuel earned was £7 more than Kara earned. Suppose Monica earned
£48 50. Write and solve an equation to find the amount Samuel earned.
Write and solve an equation to find the amount Kara earned. What is the
difference between the greatest amount earned and the least amount
earned walking dogs?

20. Create Write an addition equation and a 21. 'ﬁ‘ Find the Error A student solved
subtraction equation that each have 4 as a Y — —40. Find the student's mistake
solution. £ :

and correct it.

Ixs2=—a022

Z
x=—=20
22. '@ Persevere with Problems Solve 23. “@ Reason Abstractly Suppose
2[xf = 16. Explain your reasoning. a + b =10 and the value of o increases

by 1. if the sum remains the same, what
must happen to the value of b? Explain
WOUF Freasoning.
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Lesson 6-2

Solve Two-Step Equations: px+g=r

| Can... use inverse operations to solve two-step equations of the What Vocabulary
formpx + g =r. Will You Learn?
order of operations

twa-step equation

Explore Solve Two-Step Equations Using
Bar Diagrams

E Online Activity You will use bar diagrams to explore how to
represent and solve two-step equations.

- L Pl -
P

Explore Solve Two-5Step Equations Using

Algebra Tiles

Online Activity You will use algebra tiles to explore how to
represent and solve two-step equations.

Bodwr Tars - Mg g e i, s haswy oy Algean, Thee
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D Talk About It!
Compare and contrast
the equations.

Ex + 3 = 13 and Sx = 10.

@ Talk About It!

What property allows
you to subtract 3 from
each side of the

equation?

e

Learn Two-Step Equations

A two-step equation, such as bx + 3 = 13, has two operations paired
with the variable. In this case, the operations are multiplication and
addition. To solve a two-step eguation, undo the operations in
reverse order of the order of operations.

E Go Online Watch the animation to see how to solve the two-step
equation bx + 3 = 13.

Equation Steps
bx+3= 13
—3=—3 Undo the addition.
Bx = 10
% = % Undo the multiplication.
=2 Simplify.
5(2)+3 =13 Check the solution.
13=13+

Example 1 Solve Two-Step Equations
Solve 2x + 3 = 9. Check your solution.

2x+3=9 Write the equation.
=& =3 Subtract 3 from each side.
2x= B Simiplify.
% — % Divide each side by 2.
x=23 Simiplify.

5o, the salution of the equation is x =
Check your solution by substituting 3 for x in the equation.
23 +3=9
6+3=0¢
Because & + 3 = 9is a true statement, the solution is correct

Check
Solve —3x 4+ 5 = 14. Check your solution.

o

mﬁnl_‘:lrih'le You can compéete an Extra Example online.
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Example 2 Solve Two-Step Equations
Solve —2y — 7 = 3. Check your solution.

—2y—7= 3 Wiite the eguation.
=T T Addition Property of Equality
—2y = Simplify.
__—:; = % Division Property of BEquality
¥= Sirmpify.

So, the solution of the equation is y = —5&.
Check your solution by substituting —5 for  in the equation.
—2(-5)—7=3

W0 -7=3

Because 10 — 7 = 3 is a true statement, the solution is cofrect.

Check
Solve Bw — 8 = —3.

. e

Gﬁn Chnlire Yiou can complete an Extra Exampde onfimes.

& Think About It

What two operations
are paired with the
variable?

Q) Talk About It!

In the fourth line of the
solution, why was
each side of the
equation divided by
—2 instead of 27

Example 3 Solve Two-Step Equations
Solve Sx — 3.8 = —6.4. Check your solution.

bx—3B=-64 Write the equation.
+38 +38 Addition Property of Equality
by =—26 Simplify,
5—; = % Diivision Property of Eguality
X = ; Simpify.

So, the solution of the equation is x = —0.52.

Check your solution by substituting —0.52 for x in the eqguation.

5(—052) — 38 = —6.4
—26—3B=—-64

Because —2.6 — 38 = —6.4 s a true statement, the solution is
correct.
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Check
Solve —6x — 81=—57

ks Think About It!

Example 4 Solve Two-Step Equations
Solve 4 + ar = —1. Check your solution.

What do you notice
about this equation? 4+ %r = —1 Write the equation.
— 4 —4 Subtraction Property of Equality
%r =-—5 Samplify.
5« %.r =5«(—5) Multiplication Property of Equality
r=—25 Simplify.

(&} Talk About It
in the fourth line of the
solution, why was each 50, the solution of the equation is r= —25.
side of the equation . S .
multiplied by 57 Check your solution by substituting —25 for r in the equation.
Describe another 4+ %1_25! e |
strateqgy you can use o
solve the equation. 448 =-1v

Because 4 + (—b) = —1is a true statement, the solution is cormrect.

Check
Solve —2 + 2w = 10.

aﬁnﬂulne You can complete an Extra Example online.

Pause and Reflect

Create a two-step equation involving a fractional coefficient. Trade
your equation with a partner. Solve each other's equations and
explain to each other how you handled the fractional coefficient.
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Learn Two-Step Equations: Arithmetic Method and
Algebraic Method

Using anly numbers and operations to solve a problem is an
arithmetic method.

Using variables to solve the problem is an algebraic method.
Consider the following problem.

Natalie is participating in a jog-a-thon. Her goal is to raise $125. She
has collected $80 and will receive $3 for each lap around the track
she jogs. How many laps does she need to jog to reach her goal?

Arithmetic Method

The amount Matalie still needs to reach her goal can be represented
by the following equation.

$125 — $80 = 345

She will eam $3 for every lap she jogs. So, she needs to jog $45 + 3,
or 15 [aps to reach her goal.

Algebraic Method

Let x represent the number of laps Natalie needs 1o jog around the
track to reach her goal. Write and solve an equation.

125 = 80 + 3x Wite the eguation
—B0 —80 Subtract 80 from each side.
‘:-I._E = % Divide each side by 3.

15=x Sirmeplifiy.

50, using either method, Matalie needs to jog 15 laps to reach
her goal.

Pause and Reflect
How are the arithmetic and algebraic methods similar and different?

feontinued on next page)
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& Talk About It!
Compare and contrast
the arithmeatic method
and algebraic method
used to solve the
problem.

Consider the following problem.

Rashan is saving money to buy a skateboard that costs $85. He has
already saved $40. He plans to save the same amount each week for
three weeks. How much should Rashan save each week?

Arithmetic Method

Solve the problem using the arithmetic method. Describe the steps
you used.

"\-\.

Algebraic Method
Solve the problem using the algebraic method.

Let ¥ represent the amount saved each week. The equation
40 + 3x = 85 represents this situation. Solve the equation to find
how much Rashan should save each week,

40 + 3x=8b

S0, using either method, Rashan should save $15 each weel.

Pause and Reflect

Where did you encounter struggle in this lesson, and how did you
deal with it? Write down any questions you still have.
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@ Apply Chemistry

The table shows the freezing point of
several solvents in degrees Fahrenheit

Solvent |F!ur=lzl!|g Poimt

(°F) or degrees Celsius [°C). The formula | Acetone | —13B64°F
F =18C + 32 can be used to convert | Carbon B
betweean degrees Fahrenheit and | Disulfide i

degrees Celsius. What is the difference. || auric Acid | A44°C
in degrees Celsius, between acetone’s | 1

freezing point and carbon disulfide’s il | 2233
freezing point?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem. in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strateqy to solve the problem.

4 How can you show your sclution is reasonable?

e Write About It! Write an argument that can be used to defend
your solution.

& Talk About It!

Why did you need to
convert acetone's
freezing point to
degrees Celsius?
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Check

The table shows the average temperature of several planets in
degrees Fahrenheit (F) or degrees Celsius (*C). The formula
F=1BC + 32 can be used to convert between degrees Fahrenheit
and degrees Celsius.

Average Temperature
Earth 1 57°F
Jupiter i —202°F
Mars | —B3°C
MNeptune | —200°C

What is the difference, in degrees Celsius, between Earth's average
temperature and Mars’ average temperature? Round to the nearest
tenth.

mﬁnmlu You Can complets an Extra Example online

[I[I Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FL1L

s - Aol ve T -51ep Eqisstion .:"'"'
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1
Name

Practice L} Go Online You can complete your homewark online.

Solve each equation. Check your solution. (Examples 1-4)

1 Sx+2=17 2. 19=4x+3 3. —18=6 + 6x
4. —3x—9=-15 5 —6x—7=17 6. —5=3x—14
7. 38=2x—1N2 8. 5x—33=72 9. 1.3x + 15 =54
10. 2 + ax = —4 M —3x—7=18 12. 9=2x+5

Test Practice

13. Open Response The table shows the costs of a e
membership and fruit baskets at a discount warehouse
club. Mrs. Williams paid a total of $105 for her annual
membership fee and several fruit baskets as gifts for her Fruit Basket
coworkers. Solve the equation 15x + 20 = 105 to find the
number of fruit baskets Mrs. Williams purchased.

| Membership Fea | 30

Lesson 6-2 = Schve Two-Slep Equations: px + g = 297




Apply

14. The table shows the record high temperature, in degrees

; ; ; _ Record High
Fahrenheit (*F) or degrees Ceisius (°C), of certain states. The State | Temperature
formula F = 1.8C + 32 can be used to convert between degrees
Celsius and degrees Fahrenheit. What is the difference, in Alaska 38C
degrees Celsius, between Newvada's record high temperature Florida 109°F
and Alaska's record high temperature? Round to the nearest Nevada 125°F
TR Texas 49°C

15. The tablelshnws the boiling pnl.nt of several liquids in degrees
Fahrenheit (°F) or degrees Celsius ("C). The formula F = 1.8C + 32

can be used to convert between degrees Fahrenheit and degrees | Aniline | 363.8°F

Celsius. What is the difference, in degrees Celsius, between lodine 184.3°C

petroleum’s boiling peint and iodine's boiling point? : Patroleum 410°F
Petrol | 95C

16. Create Write a real-world problem that
could be represented by the eguation
3x + 12 = 30. Then solve the equation.

18. ’@ Identify Structure Write a two-step
equation that can be solved using the
Addition Property of Equality and Division
Property of Equality. Justify your reasoning.

298 Module 6 « Wiite and Salve Equations

17. ({7 Find the Error A student is solving
=5 + 2% =15 Find the student's mistake
and comect it.

—5+2x=15
—5 + (—5) + 2x = 15 + (—5)
2x = 10

x=D5

19. Evaluate 4{3) — 1. Then solve the equation
4y — 1=13. How are the problems and
solutions alike? How are they different?
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Lesson 6-3

Write and Solve Two-Step

Equations: px+g=r

| Can... write two-step equations of the form px + g = r and use |
inverse operations to solve the equations. I

Explore Write Two-Step Equations

a Online Activity You will use bar diagrams to explore how to write
two-step equations to model and solve real-world problems.

Learn Write Two-Step Equations

Some real-world situations can be represented by two-step
equations. Consider the following problem.

A caterer |s preparing a dinner for a party. She charges an initial fee
of $16 and $8.25 per person. How many people can attend a dinner
that costs $131.507

The table shows how to model the problem with a two-step equation.

£ Describe the mathematics of the problem. '
3 The initial fee of $16 plus $8.25 per person equals
q:t; $131.50.

‘ariable

Define the variable to represent the unknown quantity.

Let p represent the number of people.

Equation

Translate the words inta an algebraic equation.

16 + B.25p = 131.50

Lesson 6-3 « Write and Solve Two-Step Eqguations:px + g =r 299



&) Talk About It!

How can you use the
bar diagram to check
Your answer?

&) Talk About It!

Why was it important to
subtract $27 before
dividing by $8.507

@ Example 1 Write and Solve Two-Step
Equations

Toya had her birthday party at the movies. It cost $27 for pizza and
$8.50 per friend for the movie tickets.

Write and solve an equation to determine how many friends Toya
had at her party if she spent $78.

Part A Write an equation.

Words

The cost of pizza plus the cost per friend times the
number of friends equals $78.

Variable
Lat n reprasant the numiber of friemnds.
Bar Diagram
—————————————— FTB - mmmm e mm e
pizza tickets
hmme BT cmmdhananaa FERO0*N=mc=== E
Equation

27+ BhOn=78

Part B Solve the eguation.

27+ B850n= TB Write the equation

—27 —27 Subtraction Property of Eguality
B50n =561 Simplify.
% = % Divizion Property of Equality
n=6 Simplify.
So, Toya had friends at her party.
Check the solution.
If Toya had friend= at her party, then the cost of the movie

tickets was 6($8.50), or $51. Adding the cost of the pizza means the
total cost was $51 + $27 or $78, which is what Toya spent. The
solution is correct.

300 Module &= Write and Solve Equations
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Check

Cassidy went to a football game with some of her friends. The tickets
cost $6.50 each, and they spent $1750 on snacks. The total amount
paid was $63.00. Write and solve an equation to determine the
number of people p that went to the game.

Part A Write an equation that can be used to determine how many
people p went to the game.

Part B How many people went to the gamea?

Eﬁn Onlime You can complete an Exira Exampie online.

@ Example 2 Write and Solve Two-Step
Equations

Diego’s aguarium contains EID% gallons of water. He drains the water
at a rate of & gallons per minute for cleaning.

Write and solve an equation to determine in how many minutes the
mummmurwilmchﬂ%galnnﬁ.

Part A Write an equation.

Words
Eﬂ% gallons minus & gallons per minute equals ID% galions.
Variable
Let m represent the number of minutes.
Eguation

1 = va
305 — 5m =105

Part B Solve the equation.

ED% —b5m= 10% Wite the equation.

- 3[‘% - 30% Subtraction Property of Equality

—bm = =20 Sirmplify.

—5m _ —20 : .

BT Division Property of Eguality
m=4 Simnplify.

So, itwilltake ___________ minutes to drain the tank to a level of ID%
gallons.

& Think About It

What is the unknown
in this problem?

(&) Talk About It!

How can you check
your answer for
reasonableness?
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Check

Amelia started with $54, and spent $6 each day at camp. She has $18
left. Write and solve an equation to find how many days d Amelia was
at camp.

Part A Which equation can be used to determine how many days o
she was at camp?

(86 + 54d =18
(E)54 + 6d = 18
(©6 —549=18
(0)54 —6d =18

Part B How many days was Amelia at camp?

mﬁnmlm You can compdete an Extra Example online.

Pause and Reflect

Compare and contrast writing and solving two-step equations with
wrriting and solving one-step equations.

302 Module & - Write and Solve Equations
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& Apply Budgets

The students at Worthingway Middle Moon Bounce Rental
School would like to rent a moon 120 T (& rmiurs;, s.lizm
bounce for an end-of-year party. The 1o e
graph shows the cost to rent the 12'3 ‘5|m|mi' ijmm
moon bounce for locations withinthe  gg {4 hors, $E0)—
regular delivery area. To deliverthe & 70 g
moon bounce to locations beyond E 'gg :'-"llmUrEI. $Fﬂ1

o I 1

the regular delivery area, the

|
1
a0 {2 hours, $40)
|
I

company charges a $50 delivery fee. 20 )

Worthingway Middle School is 20 [1 hows, $20)

located beyond the regular delivery 19 - -
area. The students have $200 to 0 123456780910
spend. For how many full hours can Time (h)

they rent the moon bounce?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to sofve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

32 What is your solution?
Use your strategy to sobve the problem.

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.

B Go Online Watch
the animation.

@ Talk About It!

How can you use the

graph to determing
the answer?
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Check

Oliver earns an hourly wage, as shown in the graph. In addition to his
hourly wage, he is eligible for bonuses. If he received a $100 bonus
award for his performance and worked 20 hours, how much did he
earn?

Oliver's Earnings

¥

Amount Eamed (§)
o ammonoEHHdRSE

Eﬁnﬂlﬂlm You can complete an Exira Example anline.

[E] Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you

haven't already assembled your Foldable, you can find the

instructions on page FL1L

A .". 1
s

o
£
:

=
=]

[1=]

e,

A A A

AR

e e N
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L} Go Online You can complete your homewark online.

Practice

Write a two-step equation to represent each problem. Then solve the problem.

2. Ishi bought a $6.95 canvas and 8 tubes of
paint. She spent a total of $24.95 on the
canvas and paints. Determine the cost of
each tube of paint. Example 1)

1. Easton went to a concert with some of his
friend=. The tickets cost $29.50 each, and

they spent a total of $15 on parking. The
total amount spent was $133. Determine how

many people went to the concert. (Example 1)

3. A taxi service charges $1.50 plus $0.60 per

mile for a trip to the airport. The total charge
is $13.50. Determine how many miles it is to

. At the market, Meyer buys a bunch of

bananas for $0.65 per pound and a frozen
pizza for $4.99. The total for his purchase

Gy b 0D Al v Pl B o o iy

was $6.94, without tax. Determine how
many pounds of bananas Meyer bought.

the airport. [Example 1)

(Example 1)
5. A hot air balloon is at an altitude of 6. The current temperature is 48°F. It is
m% yards. The balloon’s altitude decreases expected to drop 1.5°F each hour. Determine
4 . ) in how many hours the temperature will be
by IDg yards every minute. Determine the 36°F. (Example 2)
number of minutes it will take the balloon to
reach an altitude of 57 yards., (Example 2)
Test Practice

7. Mariko and her friend spent $24.50 on
lunch. Their lunches cost the same amount,
and they used a $4 off coupon. Determine
the cost of each lunch. (Exampie 2}

8. Open Response The table shows the
amount of water Joel had in his bathtub to
wash his dog and his desired water level. If
the water drains at a rate of 14 gallons per
minute, how many minutes will it take the
tub to drain to his desired level?

f_Startin_g__Water Lewel -E ggllnns_

' Desired Water Level | 2B gallons
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Apply
9., A face painting artist's fee for parties is shown in the table. Customers

Houre | Fee ($)
are also charged a $25 reservation fee. A school has $175 to spend on s .

a face painting artist for their camival. For how many full hours can they 2 | 45.00 |
hire the artist? 3 7350
4 98.00
B 12250

10. The table shows the cost of boarding a dog at a dog kennel. Owners
are also charged a $10 registration fee. The Kittle family boarded their
dog at the kennel for 7 days. What was the total, with registration fee,
of boarding their dog?

M. Write a real-world problem that could be 12 ’@"Pmm with Problems Mia
tepreseriac by the scuoion 2+ B~ 26 discovered that if she takes half her age
Then solve the equation. and adds 3, it produces the same results as

taking one-fourth of her age and adding 7.
How old is Mia?

13. "@‘ Multiple Representations At the start 14. Create Write and solve a real-world
of a school trip, a minibus contains 28 problem that involves decimals and can be
gallons of gas. Each hour, the minibus uses solved using a two-step equation.
& galions of gas. The bus will stop when
there are 4 gallons of gas left
a. Make a table to show how many gallons
of gas are remaining after 1, 2, and 3
hours.

b. Write and salve an equation to find how
many hours will pass before the minibus
will have to stop for gas.

306 Module & - Write and Solve Equations
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Lesson 6-4

Solve Two-Step Equations: p(x+ q) =r

| Can... use inverse operations to solve two-step equations of the |

formpix+qgl=r. |

Explore Solve Two-5tep Equations Using Bar

Diagrams

Online Activity You will use bar diagrams to explore how to

model and solve two-step equations with parentheses.

e _
e b L LRl

o
ey e - u ]

Explore Solve Two-Step Equations Using Algebra

Tiles

E’ Online Activity You will use algebra tiles to explore how to model
and solve two-step equations with parentheses.

Lesson 6-8 « Solve Two-Step Equations: plx + gj=r 307



ko Think About It!
How is the equation
3ix + 5) = 45 different
from the equation

Ax + 5 = 457

| e R PR

Learn Two-Step Equations

An equation like 2{x + 6) = 14 is in the form p{x + g) = r. K contains
two factors, p and [x + @), and s considered a two-step equation
because two steps are needed to solve the equation.

E Go Online Watch the animation to learn how to solve two-step
equations with parentheses.

Follow the steps to soive the equation 3(x + 2) = —18 using the
Distributive Property.

Equation Steps
3x+ 2)=-—18
Apply the Distributive Property:
3x+6=-—18
—6 —6 Solve the resulting
Ix _ -24 two-step equation.
R |
x=—8

Equation Steps
3[,:; 2= % Undo the multiplication.
x+7=—K Simplify.
= =3 Undo the addition.
=-8

Example 1 Solve Two-Step Equations
Solve 3(x + §) = 45. Check your solution.
Method 1 Use the Division Property of Equality first.

Ax + 5) =45 Write the equation.
+ 5
# 5 L; Divisicn Property of Equality
x+5=15 Simgplify.
-5 -5 Subtraction Property of Equality
=10 Simplify.

fcontinued on next page)
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Methed 2 Use the Distributive Property first.

Jx+58)=45 Wiite the equation. '@Tﬂ]}t About It!
Compare and contrast
Ax+ 15 =45 Distributive Property P t:n ek et
—15 —15 Subtraction Property of Equality to solve the equation.
Ix= 30 Simplify.
% = % Diivision Property of Equality
=1 Simplify.
50, using either method, the solution of the equation is x = 10.
Check your solution by substituting the result back into the original
equation.
3ix+ 5) =45 Wite the ofiginal eqguation.
310 + 5) = 45 Replace x with 10.
4h = 45 The sentence is true.
Check
Solve 2{x + 4) = —20.
[y
E«Gn Online You can complete an Exira Example onfine.
Example 2 Solve Two-5tep Equations {& Think About It!
Solve 5(n — 2) = —30. Check your solution. How would you begin
sobving the equation?

Method 1 Use the Division Property of Equality first

Sin—2)=-—-30 Wite the equation.
Sn—-2 -
5 =y Diwvision Property of Equality
n—2=-—6 Simyplify.
+2 +2 Addition Property of Equality
n=—4 Simiplify.

feontinued on next page)
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& Talk About It!

When might it be
advantageous to usea
one method over the
other?

&) Talk About It!

Describe an advantage
of dividing each side
by 0.2 a= the first step
ta solving the equation,
instead of using the
Distributive Property to
expand the expression.

Method 2 Use the Distributive Property.

5in —2)=—30 Write the equation.
5n— 10 =-30 Distributive Praperty
+10 +10 Addition Property of Equality
5n=-—20 Simplify.
55—” = % Civision Property of Equality
n=—d Simphifi

5o, using either method, the solution of the equation isn = —4.
Check your solution by substituting the result back into the original

equation.
Bin— 2= -30 Write the original equation
5(—4 — 2)= —30 Replace nwith —4.
—30=-30+ The sentence is true.
Check

Solve 3fx — 6) = —12.

aGu Online You can complete an Extra Example online.

Example 3 Solve Two—-Step Equations
Solve 0.2(c — 3) = —10. Check your solution.

024c =3)=-—10 Wrrite the equation.
02 — =
{;_2 3 = D_? Civision Property of Equality
c—3=-580 Simplfy.
+3 +3 Addition Property of Equality
c=—47 Simplify.

So, the solution of the equation is ¢ = —47.

Check your solution by substituting the result back into the original

equation.
0.2c— 3)=—-10 Write the onginal equation
0.2{(—47 —3) = —10 Replace c with —47.

—10=—-10+ The sentence is true.

310 Module 6  Write and Salve Equations
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Check
Solve 0.Bjm — 5) = 10.

Example 4 Solve Two-5tep Equations
Solve 3(n + 6) = 10. Check your solution.

%{n + 6) =10 Wiite the equation.
3 2 - A )
5 E{n + 6] = i 10 Multiplication Property of Equality
m+ﬁ}=%.¥ %-%=I:write1ﬂa5$.
n+6=15 Simplify.
-6 -—B Subtraction Property of Eguality
n=9 Simpdify.

S0, the solution to the equationisn =9,

Check your solution by substituting the result back into the original

equation.

%{n + 6)=10 Wirite the original equation

%{9 +6) =10 Replace n with 9.
10=10+ The sertence is true.

Check

Solve z{d — 3) = —15.

Gﬁn Online You can complete an Exira Example anline.

& Think About It!
How can you use the
reciprocal of 5 to
sohve this equation?

&) Talk About It!
Why iz the use of
reciprocals important
in solving the
equation?
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& Talk About It!
Compare and contrast
the arithmetic mathod
and algebraic methaod
used to solve the
problem.

Learn Two-Step Equations: Arithmetic Method and
Algebraic Method

Using only numbers and operations to solve a problem is an
arithmetic method. Using variables to solve the problem is an
algebraic method. Consider the following problem.

Three friends went to a band party at a local farm. Each student
spent the same amount of money and a total of $21 altogether. Each
student bought a hot dog for $5. If they each also bought a hay ride
ticket, how much did each hay ride ticket cost?

The table demonstrates how to use each of the methods to solve
this problem.

Arithmetic Method Algebraic Method
Divide the total amount Let x represent the cost of a
spent by 3 to find the amount | hay ride ticket.
each friend spent

Then the equation 3(x + 5} = 21
2 - 53 =%7 represents this situation. Sohwe
the equation to find the cost of

Then subtract the cost of a a hay ride ticket.

hot dog from %7 to find the

caost of a hay ride ticket: Ax + b=
7—$5= K i
$7—$5=1%2 — =%
5o, each hay ride ticket cost x4+5=7
$2. -5 —5

k=2

Pause and Reflect

Did you ask questions about today's lesson? Why or why not?

312 Module 6 « Write and Solve Equations

R | 0N T e



wvme BhE Fil o am

Gy b0 D

@ Apply Gardening

The plans for a school vegetable garden, shaped like a trapezoid,
are shown. The area of the garden is 132.5 square feet. A border is
planned around the perimeter of the garden. How many feet of
material are needed for the border?

1251t

101 ft W10t

1 What is the task?

Make sure yvou understand exactly what question to answer or
problem to sofve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use’

() Talk About It!

3 What is your solution? How can you use the
area lormula for a

trapezoid to help you
solve this problem?

Use your strateqy to solwe the problem.

4 How can you show your solution is reasonable?

E Write About It! Write an argument that can be used to defend
your solution.
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Check

The shape of Augello County resembles a trapezoid. The
approximate area is 770 square miles. What is the perimeter of the
county?

Augello County [2EM

|

3 mi

Granger County |____

LY Go Online You can complete an Extra Example online.

|ID Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you

haven't already assembled your Foldable, you can find the
instructions on page FL1L

Sclve T wo-Stnp Laqaation
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Practice ) Go Online You can complets your homewark anline.

Solve each equation. Check your solution. (Examples 1-4)

1. 4{x+8) =44 2. 7lx + 8) = 49
4. 10{x — 5) = —BO 5. —5(x —10) = —35
7. 04x—T7) =18 8. —0.25(8 + x) = 14
10. Jix—4)=5 M. 2x+7) =20

Test Practice

3. —2(x+ 4 =18

6. —9(x — 4) = 81

9. —0.8{10 — x) = 36

13. Equation Editor The reading rug in Mrs. Shaw's
room has a perimeter of 28 meters. The table gives
the length and width of the rug. If the equation
4{x + 3.3) = 2B can be used to find the perimeter
of the rug, what is the value of x?

Dimension | Measurement [m)
Length . {x+ 3.3)
Width {x+ 3.3)
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Apply
14. The plan for the Thorne's backyard play area,

shaped like a rapezoid, is shown. The area of the

play area is 286.56 square feet. A border is
planned around the perimeter of the play area.
How many feet of material are needead for the
border?

15. A landscape architect designed a flower garden in the

shape of a trapezoid. The area of the garden is 13.92
square meters. A fence is planned around the perimeter
of the garden. How many meters of fencing are needed?

16. Write a real-world problem that could
be represented by the equation
B(x + 3.5) = 57 Then solve the equation.

18. @Ju;ﬁ‘l‘y Conclusions Suppose for some
value of x the solution to the equation
2.5y — x) = 0ls y = 6. What must be true
about x7 Justify vour conclusion.

316 Module & - Write and Sole Equalions
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| . @Hnﬂ the Error A student is solving

—2{x — 5] = 12. Find the student’'s mistake
and corect it.

—2x — 5 =12
—2x—5=12
—2x—5+5=1245

—2x=17
x=-—85

14. '@Pmru with Problems Solve each
equation.

a. 25(x +4) +x=38

b. 6lx — 2)+ x =517
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Lesson 6-5

Write and Solve Two-Step

Equations: p(x+ q)=r

| Can... write two-step eguations of the form plx + gq) = r and use |
inverse operations to solve the equations. I

Explore Write Two-Step Equations
I

m Online Activity You will use bar diagrams to write two-step
equations with parentheses to represent real-world problems.

n !

]
]
i
]
i

Learn Write Two-Step Equations

Some real-world situations can be modeled by two-step equations of
the form p(x + q) = r. Consider the following problem.

M. Vargas takes his class of 24 students ice skating. Each student
pays an entrance fee to enter the rink and a $4.75 fee to rent skates.
The total cost for the students to enter the rink and rent skates is
%234 What is the ice-skating rink's entrance fea?

Words
Describe the mathematics of the problem.

24 times the total cost for each student is $234.
Wariable
Define the variable to represent the unknown quantity.

Gy b 0D Al v Pl B o o iy

Let Frepresent the entrance fee.
So, F+ 475 is the total cost for each student.

Equation

Translate the words into an algebraic equation.

24(f + 475) = 234

Lesson 65 - Write and Solve Two-Slep Equations: plx + gl = ¢ 317



@ Example 1 Write and Solve Two-Step

Equations

Think About It!
g oo Mackenzie drives the same distance to and from school each day.
What will the variable

= = -
reprasant in this She also drives 13 miles round trip each day to go to the library.
problem? During a 5-day school week, Mackenzie drives a total of 50 miles.

Write and solve an equation to determine the total distance to and
from school.

Part A Write an equation.
Words

5 times the total distance each day equals 50 miles.

Wariable

Let d represent the total distance to and from school.
So,d+ 1% is the total distance she drives each day.

Bar Diagram

Complete the bar diagram to assist you in writing the eguation.

o s o o

| milos drsven mikes drivan mikes dehsan miles driven mias driven
T machday T  eachday T[T eachdsy _+_ eachday 1" eachday _'l
Eguation

The equation is 5(d + 13] = 50.
&) Talk About It!
How does the bar
diagram help you

Part B Solve the equation.

3
write the equation 5{:! + ‘IEJ =50 Write the equation.
3 —
sld + 13] = 502 e
| E =akr Division Property of Equality
d+13=10 Sirviplify:
- 1% - 1% Subfraction Property of Equality
d=81 Sl
4 iy
50, the distance to and from schoolis __ miles.
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Check
Mrs. Byers is making 5 costumes that each require 1% vards of blue

fabric and a certain amount of red fabric. She will use E% vards in all.
Write and solve an equation to determine the number of yvards of red
fabric r she will need for each costume.

Part A Which equation can be used to determine how many yards of
red fabric r are needed for each costume’?

@iz +1 =23
©sf3-4-23
@55 +n=83
@6 -n=8;

Part B How many yards of red fabric are needed for each costume?

{2 Go Online You can complete an Extra Examgle online.

Pause and Reflect

Explain how you wrote and solved the equation in the Check
problem. Did you use a bar diagram? Why or why not? Can you solve
the problem in a different way from what was shown in the Example?

If so, explain.

Lesaon 6-6 = Write and Solve Two-Step Eguations: pix + gl =r 319



ko Think About It!

What are the
operations you will use
ta write the equation?

&) Talk About It!
Coes the solution
make sense in the
context of the
problem?

@ Example 2 Write and Solve Two-Step
Equations

Jamal and two cousins received the same amount of money to go o
a movie. Each boy spent $15. Afterward, the boys had $30 altogether.

Write and solve an equation to find the amount of money each boy
received.

Part A Write an eguation.

Words
3 times the amount of money each boy has left to spend
equals $30.
Variable

Let m represent the amount of money each boy received.
So, m — 15 is the amount of money each boy has left to spend.

Equation
The equation is 3 ( ] = 30.
Part B Solve the equation.
3[m —18) =30 Write the equation
=1
y = % Diivision Property of Equality
m-15=10 Simplify.
+1 +15 Addition Property of Equality
m =25 Simplify.

S0, each boy received $

Check

Mr. Singh had three sheets of stickers. He gave 20 stickers from each
sheet to his students and has 12 total stickers left. Write and solve an
equation to find the total number of stickers s there were ariginally on
each sheet

Part A What equation can be used to determine how many stickers s
were onginally on each sheet?

(&) 3(s — 20) =12 © 20 -—3=12
(8)3(s + 20) =12 {©20(s +3=12

Fart B How many stickers were originally on each sheet?

Eﬂ Go Online You can compdete an Extra Example online
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@ Apply Perimeter

Piemre uses two rectangular pieces of paper as bookmarks. The width of
Bookmark B is equal to the length of Bookmark A. The length of
Bookmark B is equal to half the perimeter of Boolmark A The perimeter
of Bookmark A is 14 centimeters. What is the perimeter of Boolmark BY

Bookmark A Bookmark B

length
length

widﬂl=1%=:m

width

1 What is the task?

Make sure you understand exactly what guestion to answer or
problem to solve. Wou may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem. in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use’
(&) Talk About It!
. . How can you find the
3 What is your solution? it S st A
Use your strategy to sobve the problem.

Q Write About t! Write an argument that can be used to defend

I
4 How can you show your solution is reasonable? |
your solution. |
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Check

Two rectangular swimming pools are shown. The length of Pool A is
equal to the width of Pool B. The width anmLAIs%the length of
Pool B. The perimeter of Pool B is 120 feet. What is the perimeter of

Pool A?

Pool &

length

201t
i)

-ml.‘:iaﬂﬂlu ‘You can compdete an Exira Exampie online.

322 Module 6 - Write and Sotve Eguations

ﬂl Foldables It's time to update your Foldable, located in the
Module Review, based on what yvou learned in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FLL

S R T
s " et
e

HERF g i sy



iy b 0D Al oo ol B o o iy

| [—

Practice

L} Go Online You can complete your homewark online.

Write a two-step equation to represent each problem. Then solve the problem.

1.

Ayana is making & scarves that each require

1% yvards of purple fabric and a certain
amount of blue fabric. She will use 10 yvards
in all. Determine how many yards of blue
fabric are needed for each scarf. |[Example 1)

Pete is making 8 identical fruit baskets as
gifts. Each basket contains some apples and
12 oranges. Pete uses a total of 168 pieces
of fruit to make the baskets. Determine the
number of apples that are in each basket

[Example 1)

Javier bought 3 bags of balloons for & party.
He used 8 balloons from each bag.
Determine how many balloons werne
ariginally in each bag if there wene 21
balloons left over. [Example 2)

Zak buys & gallons of fruit punch. He has
coupons for $0.55 off the regular price of
each gallon of fruit punch. After using the
coupons, the total cost of the fruit punch is
$8.70. Determine the regular price of a
gallon of fruit punch. (Exampile 2)

2. Sara is making 3 batches of chocolate chip
cookies and 2 batches of catmeal cookies.
Each batch of chocolate chip cookies uses
2‘1‘— cups of flour. She will use 123— cups of
flour for all six batches. Determine how
many cups of flour are needed for each
batch of catmeal cookies. Example 1)

4. Ateacher is making 7 identical supply boxes
for each table in her classroom. Each box
contains some pencils and 11 pens. The
teacher uses a total of 182 pencils and pens.
Determine the number of pencils that are in
each box. ([Example 1)

6. Vera and her three sisters receivad the same
amount of money 1o go to the school festival.
Each girl spent $12. Afterward, the girls had
%24 altogether. Determine the amount of
money each girl received. ([Example 2)

Test Practice

8. Open Response Mrs. James buys 5 hat and
glove sets for charity. She has coupons for
$1.50 off the regular price of each set. After
using the coupons, the total cost is $4875.
Dretermine the regular price of a hat and
glove set

Cost ()
Hat and glowve set ' o
| Scarf | 999
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Apply

8. Olive and Ryan have picture frames with the same perimeter. Ryan’s Picture Frame

Olive's picture frame has a width 1.25 times the width of
Ryan's picture frame. What is the length £ of Olive’s picture

frame?

Gin.

9in.

10. Becky and Lewis's hamster cages have the same perimeter, Becky's Hamster's Cage

Lewis's cage has a length 075 times the length of Becky's

cage. What is the width w of Lewis’s cage?

M. Create Write a real-world problem that
could be represented by the eguation
12{x + 2.50) = 78. Then solve the equation.

13. A student solved the equation
8.9(x — 4.2} = 35.99 and found the solution
o be 22 .89 Explain how you can use
estimation to show that the solution is
incomect.

324 Module & - Write and Solve Eguations

£115in.

MNin.

12. @ Persevers with Problems Keithis b
years alder than Trina. Two times the sum
of their ages is 62. Write and solve an
equation to find Keith's age.

14. Create Write and solve a real-world
problem that involves decimals and can
be solved using an equation in the form

plx+qgl=r.

O g ey
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Review

'E' Foldables Use your Foldable to help review the module.

Solve Two-Step Equations

Rate Yourself! Q O &

E Complete the chart at the beginning of the module by placing a checkmark in each

= row that corresponds with how much you know about each topic after completing this

} module.

# i

;é_* Write about one thing yvou learmed. . Write about a question you still have.

............................................................
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Reflect on the Module

Usza what yvou learned about writing and salving equations to complete the
graphic organizer.

€ Essential Question

How can equations be used to solve everyday problemsy?

One-Step Equations Two-Step Equations

Explain how fo solve x + & = 12 Explain how fo solve 3h — 7 = 24

Explain how fo solve n — 4 = 2.

Explain how to solve 7m = 49. Explain how to solve 2(a + 5) = 20.

Explain how to nlu; =15

What are the steps for writing an equation from a real-world problem?

O T | g el
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Mams Peniod Oate
Test Practice

1. Open Response Consider the eguation 4. Open Response The table shows the record
—7 = w+ 5. [Lesson 1) high temperatures, in degrees Fahrenheit °F)
or degrees Celsius ("C), of certain states. The
A. Solve the equation. formula F = 1.8C + 32 can be used to convert

between temperature scales. (Lesson 2§

| Record High Temperature

. Alabama n2F
B. Explain how you can check your solution : | ;
to the equation. Then check the solution. Copmmlicat 106°F
Hawsaii I7EC
Kansas 49.4°C

What is the difference, in degrees Celsius,
between Alabama's record high temperature
and Hawali's record high temperature? Round
to the nearest tenth if necessary.

2. Equation Editor Solve —31 = —t1b for b.
Express the solution as a fraction or mixed

number in simplest form. (Lessan 1)
5. Multiple Choice Consider the model shown

below. [Lessan 2}

| Em
II”E‘jlig - HE
.

|

A Which equation is modeled on the
algebra mat?

(@) 2x—1=5
(&) 2x=5

3. Multiple Choice What is the solution to the © 2x+1=5
equation —5p = 107 |Lesson 1) @ 2ix+1=5

{:_E_.,:] p=-50 B. What is the solution to the equation?

®@p=-2

©r=2
—15 6. Open Response Solve the equation
@ B —Tt — 1= 20 [Lesson 2)
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7. Equation Editor Carlos wants to rent a video
game console for $17.50 and some video
games for $5.25 each. He has $49 to spend.
How many games can he rent? (Lessen 3

.

8. Open Response Regina had her birthday
party at a family fun center. It costs $34.50 for
food plus $9.25 per person for game and
ride tickets. [Lesson 3)

A. If the total cost was $108.50, how many
people attended the party?

B. Explain how you can check your solution
of the number of people who attended
Regina's party. Then check the solution.

9. Open Response The current temperature is
T3°F. It is expected to drop 3.5°F each hour.
Define a variable and write an eqguation that
can be used to find the number of hours it
will take for the temperature to reach 59°F.
Then solve the equation. {Lesson 3)

328 Module & - Wiite and Solve Equations

10. Equation Editor The solution to the
equation —2(x + 1) = —Ble x = _. ({Lesson 4)

11. Open Response A parking lot is shaped like
a trapezoid as shown. If the area of the
parking lot is 846 sqguare meters, what is the
permeter? (Hink: The formula for the area of
atrapezoidis 4 = %[.‘!:n1 + by ). (Lessan 4)

40m

12. Multiple Choice Terrance buys 6 bottles of
sports drink. He has coupons for $0.55 off
the regular price of each bottle. After using
the coupons, the total cost of the sports
drinks is $4.44. |Lesson §)

A. Which equation can be used to find the
regular price p of a bottle of sports drink?

(a) Bip + 0.55) = 4.44
®) 6lp — 0.55) = 4.44
(©) 6(0.55 — p) = 4.44
(@) 05500 + 6) = 4.44

B. What is the reqular price per bottle of
sports drink?

N G | gy O Rtk g
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Module 7
Write and Solve Inequalities

€ Essential Question

How are the solutions to inequalities different from the solutions to equations?

What Will You Learn?

Place a checkmark (+") in each row that corresponds with how much you already know
about each topic before starting this module.

KEY Before | After

O—!dl:m"th'lm O—I"u'eheasduf'rl_ 0—|h1mit! OOQOO G

graphing inequalities
solving one-step addition and subtraction inequalities

writing one-step addition and subtraction inequalities

solving one-step multiplication and division inequalities

writing one-step multiplication and division inequalities

solving two-step inequalities

wrriting two-step inequalities

(T]) Foldables Cut out the Foldable and tape it to the Module Review at the end of the
module. You can use the Foldable throughout the module as you learn about writing
and solving equations.
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What Vocabulary Will You Learn?

Check the box next to each vocabulary term that you may already know.

O Addition Property of Inequality
O Division Property of Inequality

O inequality

Are You Ready?

O Mutltiplication Property of inequality
O Subtraction Property of Ineguality

O two-step inequality

Study the Quick Review to see if you are ready to start this module.

Then complete the Quick Check.

Quick Review

Example 1
Solve one-step addition equations.
Solve d +9 = —8g.
g+ 9= —E% Write the
equation.
d+9—-—9= —E%— 9 Subtraction
Property of
Equality
d= —ﬂ% Simgplify.

Example 2
Solve one-step multiplication equations.
Solve —2x = 6.
—2x=8 Write the equation
__—1:{ = _i Division Property of Equality
2 2
x=—3 Simgify.

| 1. After descending B.25 feet, a bird is now
at a height of 16.5 feet What was the
initial height of the bird?

2. 5olve —Bx = —T2.

Howr Did You Dot

>

Which exercises did you answer comectly in the Quick Check? 1 "CE,:'

Shade those exercise numbers at the right
L

330 Module 7 - Write and Solve Inegualities

O gy



Lessan 7-1

Solve One-Step Addition and
Subtraction Inequalities

What Vocabulary
Will You Learn?
Addition Property of

| Can... use inverse operations to solve one-step addition and
subtraction inequalities.

Inequality
i al
Explore Addition and Subtraction Properties of Ef;'t;;ym Property of
Inequality Inequality

{B Online Activity You will use Web Sketchpad to explore the effects
of adding or subtracting a number from each side of an inequality.

T
T

-

jania
1S

0 e, D0
i -

Learn Inequalities

An ineguality is a mathematical sentence that compares qguantities. _
Inegualities contain the symbols <, =, <, or =, |

The table shows the meaning of each inequality symbol

%
i Symbol Meaning |
‘i - is less than H
; 4 <8
= . is greater than
£ -2

- is less than or equal to

| —6<lorb<hb
- is greater than or equal to

|
[
|
S=6or—7=—7 |
|
I
|
I
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& Talk About It!

When graphing an
inequality on the number
line, how do you know
whether o use an open
dot or a closed dol?

=) Talk About It!

i you were asked to
graph the solution x > 35,
what range of values can
you use to create the
number line? Explain.

& Talk About It!

Are the Addition and
Subtraction Properties
of Inequality true for
the symbols = and =7
Explain.

Learn Graph Inequalities

ia Go Online Watch the animation to learn how to graph inequalities
on the number line.

Follow the steps to graph the inequality x < 3.5.

Step 1 Place the endpoint as an open dot. For an ineguality that
contains a < or 2> symbol, an open dot is used to show that
the number is not a solution.

Step 2 Draw an arrow that points to the left to show that numbers
less than 3.5 are part of the solution.
st }

:
=5 -4 =3 =2 =1 0 1

=t
T

T
=1
4 5

[ N
Lab ==

Follow the steps to graph the inequality x = —1.

Step 1 Place the endpoint as a closed dot. For an ineqguality that
contains a = or = symbol. a closed dot is used to show that
the number is a solution.

Step 2 Draw an arrow that points to the right to show that values
greater than —1 are solutions.

i i i i i i i i
! 1 L] L] “ ! I ! LI

i
=5 =4 =3 =2 -1 0O ¥ 2 3 4 8§

Learn Subtraction and Addition Properties
of Inequality

Solving an ineguality means finding values for the variable that make
the ineqguality true. You can solve addition inequalities by using the
Subtraction Property of Inequality. You can solve subtraction
inequalities by using the Addition Property of Inequality.

When you add or subtract the same number from
Words each side of an inequality, the inequality remains
true.

For all numbers a, b, and c,
Symbols fao>btheno—c>b—rcanda+c>b+c,
fa<htheno—c<b—cando+c=b+c

2= 5 4 > =1
Eﬁmples — 4 — 4 + 3 + 3
=2 < 1 T > 2

These properties are also true forag =z band o < b.

332 Module 7 - Write and Solve Inegualities
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Example 1 Solve and Graph Addition Inequalities

Solve x + 3 > 10. Check your solution. Then graph the solution set
on a number line.

Part A Solve the inequality.

x+3>10 Write the inequality,
-3 —3 Subtraction Property of Ineguality
e e & Talk About It!
X implify. —
i _ ) numbers are solutions
The solution of the inequality x + 3> 1W0isx> of the inequality x = 77
You can check the solution x > 7 by substituting a number greater Explain w":fﬁ;?_::j:i
than 7 inta the original inequality. Try using 8. you chose
T
¥+ 3>=10 Wite the original ineguality. _7
B+3 E“* 10 Substitute 8 for x. 7m
1n>10 Simpiify F08

Part B Graph the solution set on a number line.

To graph x = 7, draw an open dot at 7 and an amow pointing to the
right. This shows that 7 is not part of the solution, but values greater
than 7 are part of the solution.

'l L i i L
L] L I I 1 L L

i
I
i 4 58 & 7T 8 9 W M

Check

Solve 6 + h = —9 and graph the solution set
Part A Solve 6+ h = —95.

LS
%

Part B Graph the solution set.

i | L 1 | L i | L '
I T ] I I | I I ]

=19 =18 =17 =16 =15 =W =13 =12 =N

Dﬁn Chnlire Yiou can complete an Extra Exampde onfimes.
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(& Talk About It!

Why does the range of
the number fine extand
from —13 to —57 Can
you use a different
range?

Example 2 Solve and Graph Addition Inequalities

Solve 0.4 + ¥ = —9.6. Check your solution. Then graph the solution
set on a number line.

Part A Sobse the ineguality.

04+y= —96 Write the inequality,
— 04 —-04 Subtraction Property of Inequality
¥= —10 Simplify,

The solution of the inequality 04 + vy = —96isy <

You can check the solution v = —10 by substituting a number less
than or equal to —10 into the original inequality.

D4 +y=-—96 Write the criginal inequality.
F
04+ (—10) = —96 Substitute —¥0 for .
—-96=<—96 Simplify.

Part B Graph the solution set on a number line.

To graph y = —10, draw a closed dot at —10 and an arrow pointing to
the left. This shows that —10 is part of the solution, and values less
than —10 are part of the solution.

i | I i | 1 I I |
1 T | 1 T ¥ T I

T
=13 =12 - =0 -8 -8 =7 =6 =5

Check
Solve x + 1.3 < 5.4 and graph the solution set

Part A Solve x + 1.3 < 5.4

Part B Graph the solution set.

[l i i [l i | [l i i
!

1 f T 1 T T T f
37 38 39 40 41 42 43 44 45

) Go Oniline You can complete an Extra Example online.
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Example 3 Solve and Graph Subtraction
Inequalities

Solve —6 = n — 5. Check your solution. Then graph the solution
set on a number line.

Part A Solve the ineguality.

-8 2 n—h Write the ineguality.
+5 +5 Addition Property of Ineguality
| | = Simiplify.

The solution of the inequality -6 =2 nm—-5is —1=norn= -1

You can check this solution by substituting a number less than or
equal to —1into the original inequality.

—-b6z=n—5 Write the original mequality.
b

—-6=—3—5 Replace nwith —3.

—6 = —8 Simplify.

Part B Graph the solution set on a numbser line.

To graph n = —1, draw a closed dot at —1 and an arrow pointing to
the left. This shows that —1is part of the solution, and values less
than —1 are part of the solution.

Check
Solve x — 2.3 = —B.5 and graph the solution set.

Part A Sohvex — 23 = —85.

Part B Graph the solution set.

T T T 1 T T 1
-85 —64 -63 -62 -B1 —-BO -59

Dﬁn Chnlire Yiou can complete an Extra Exampde onfimes.

@) Talk About It!

You can write —1 2 n
as o = —1. Which way
will help you visualize
the solution on a
number line? Explain
YOUT reasoning.

& Talk About It!
Whyis—1=2n
equivalent to n = —17
Substitute values for A
that verify that the two
inequalities are
equivalent.
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Math History
Minute

The Inca empire of 15th
and 16th century South
America used knotted
and colored strings
called guipws to keep
complex records of
everything from the
empire's population to
the amount of food a
village had in store for
lean seasons.

Pause and Reflect

Compare and contrast solving one-step addition and one-step
subtraction inequalities to one-step addition and one-step
subtraction equations. Create a graphic organizer.

336 Module 7 - Write and Solve Inegualities
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() Apply Crafting

Rafael has more than 5 feet of wire. He uses 1.5 feet for a project.
Solve the inequality x + 1.5 > 5 to find the amount of wire x, in feet,
that Rafael has left. How many inches of wire does he have left?

1 What is the task?

Make sure you understand exactly what question 1o answer or
problem to sofve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

32 What is your solution?
Use your strategy to solve the problem.

4 How can you show your sclution is reasonable?

@ Write About It! Write an argument that can be used to defend
your sofution.

& Talk About It!
How do you know the

answer is not 3.5%

Lessan 71 « Solve One-Step Addition and Subiraction Inegualities




Check

Caroline has at least & yards of ribbon. She uses 4.5 yards to make
hair bows for the cheerleaders. Solve the inequality 45 + x = 6to

find the amount of ribbon x, in yards, that Caroline has left. What is
the minimum number of feet of ribbon Caroline has left?

-nﬁnt‘nilna You can compéete an Extra Example online

[ID Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't already assembled your Foldable, you can find the

instructions on page FL1L
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Practice

L} Go Online You can complete your homewark online.

Solve each inequality. Graph the solution =et on a number line. ([Examples 1-3)

1. x+5=<7

——t 1
=5 =4 =3 =2 =1 O 1 2 3 4 5
3. x+B8=14

-ttt
o 1 2 3 & B & 7 B 9 10

5. x+5b4 <16

1
7. 3£3+x

i i i i i i i i i i

I 1 L] L] L] Lj Li ) ) L] L]
3= 6 1 2 3 4 5 &
9 x—3=-8

i i i i i L i i i i

I 1 I | | ] T 1 1 1 L] | |
=8 =7 =6 =F =4 =3 =3 =1 0O 1

MN69<x—23

2 1>=x+6

4 5=x+12

| i i [l L i i i i i [l
| 1 T L] T T I I T L] L]

=) =9 =8 =7 =f =5 =4 =3 =2 =1 0

B. x+75>-25

—————

=13 =12 =N =10 =89 =8 =T =h =G5 = =3
g azx+3
i X a

i i i i i i i i i i i

Li I ) 1 L] L] Lj Li ) ) L]

=5 =4 =3 =2 =1 0 1 2 3 4 5

0. 4=x—-7

Test Practice

12. Grid Solve the inequality and graph the
sodution on the number line.

A. Solve the inequality x —% < %

B. Graph the solution on the number line.

L L
T 1
-5 -4 =3 =21 0 1 2 3 4 5§
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Apply
13. Renee started with more than 4 pounds of

brown sugar. The table shows the amount of Brl:r;;:-}u!ﬁﬂ.;ar
brown sugar she used when making cookies.

Solve the inequality x + 171' # 4 to find the Amount Used

amount of brown sugar x, in pounds, that

Renee has remaining. How many ounces of Amount Remaining

brown sugar does she have left?

. To prepare for a dance competition, 8 dance team needs to practice at
least 1275 hours a week. The team has already practiced 10.5 hours this
week. Solve the inequality 10,5 + x = 1275 to find the amount of time x, in
hours, the team has left to practice. What is the minimum number of
minutes the team needs to practice?

15. Write an addition inequality and a 1&. l.ﬁ? Reason Abstractly Compare and
subtraction inequality that each hawve the contrast the solutions x < 2 and x = 2.
solution set graphed below.

i ——f——}—————1
06 1 2 3 &# 5 6 7T B 9 W
17 l@ Persevere with Problems Solve the 18. '.‘E-‘ Make an Argument Make an argument
invequality x — v < z for x. for why the order of an inequality is

important.
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Lesson 7-2

Write and Solve One-Step Addition and
Subtraction Inequalities

| Can... write one-step addition and subtraction inequalities from
real-world situations and use inverse operations to solve the
inequalities.

Learn Write Inequalities

Inequalities can be used to represent real-world situations. The table
shows common phrases that describe each ineguality.

is less than

= ¥
| is fewer than

| is greater than
> is more than
exceads

| is less than or equal to
= | is no more than
| i at most

| is greater than or equal to
= | s no less than
| is at least

|

I

|

I

|

I

|

I.

Symbaols | Phrases |
| |
|

I

|

I

|

I

|

I

& Talk About It!

The table outlines the steps used to write an inequality from a How do you know

real-world situation. which inequality
symbol 1o use when
Words Describe the mathematics of the problem. representing a

real-workd situation?

Variable Define a variable to represent the unknown gquantity.

Inequality Translate the wards into an inequality.

iy b 0D Al oo ol B o o iy

For example, a certain semi-truck can hold no more
than 25 tons of material. This can be represented by the
inequality x < 25, where x represents the weight of the
material the truck is camrying.
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kg Think About It!

What key ward(s) tell
you which inequality

symbol to use?

& Example 1 Write and Solve One-Step Addition
Inequalities

Dylan can spend at most $18 to ride go-karts and play games at the
state fair. Suppose the go-karts cost $5.50.

Write and solve an inequality to determine the amount Dylan can
spend on games, if he rides go-karts once. Then interpret the
solution.

Part A Write the inequality.

Cost of go-kart ride plus cost of games s less than

Woaords
or equal to the total amount he can spend.
Variable Let x represent the cost of the games.
Inequality b5 +x=18

Part B Solve the inequality.

b + » <1H Write the inequality.
—5h5 —55 Subtraction Property of Inequality
x =125 Simiplify.

The solution of the inequality 5.5 +x =18 is

Part C Interpret the solution.

Graph the solution set of x = 12.50 on the number line.

The greatest value that is part of the solution set is 12.50.

S0, the most Dylan can spend on games is $12.50.
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Check

Hannah's exercise goal is to walk at least E-% miles this week. She has
already walked 2% miles this week. Write and solve an inequality to

determine the distance Hannah needs to walk to meet or exceed har
goal. Then interpret the solution.

Part A Write an inequality that can be used to find how many more
miles she needs to walk this week to meet or exceed her goal.

Part B What is the solution of the ineguality in Part A?

Part C What is the correct interpretation of the solution of the
inequality?

@ Hannah needs to walk at least 3% miles.
Hannah needs to walk no more than 3% miles.
@ Hannah needs to walk exactly EI% miles.

@ Hannah needs to walk less than 3% miles.

B‘ﬁu Onlime You can complete an Exira Example onling.

@ Example 2 Write and Solve One-Step
Subtraction Inequalities

Caleb owns two types of dogs. The difference in height of his
Yorkshire Terrier and his Great Dane is at least 25 inches. Caleb’s

Yorkshire Terrier has a height of E::- inches.

Write and solve an inequality to determine the possible height of
the Great Dane. Then interpret the solution.

Part & Write an inequality.

The Great Dane’s haight minus the Yorkshire

Words 5
Terrier's height is at least 25 inches.
Variable Let b represent the height of the Great Dane.
’ 1
Ineguality f— E"'i' =25

feontinued on next page)

& Think About It!

What inequality symbol
will you Use Lo write
the ineguality?
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Part B Soblve the inequality.

h—- 671;' =25 Wirite the naqualiby.
| I |
+| + Addition Property of Ineguality
| | —
1 —
h =3 7 Simplify.

The solution of the inequality h — 67 = 25is h = 3ty

Part C Interpret the solution.
Graph the solution set.

i | i i [ i ] | [l
L] T T T L] T L] T T

1 1 3 1 1 3
30 ﬁ:hi' 3ﬂ3-' 3!3.— 3 31T ik 3'1T 32

S0, the height of the Great Dane is at least 31% inches.

Check

Gabriella paid $17.25 for a sweatshirt that was on sale. The difference

between the original price and the sale price was at most $8.50.
Write and solve an inequality to determine the possible price of the
sweatshirt. Then interpret the solution.

Part & Write an inequality that can be used to find the highest
original price of the sweatshirt

Part B What is the solution of the inequality in Part A?

Part C The original price of the sweatshirt was at

) Go Oniline You can complete an Extra Example online.
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& Apply Elevators

The maximum weight capacity of the
elevator in Maya's apartment building is ia Go Online Watch
900 pounds. One morning she and five = s { the animation.

Passenger | Weight (Ib)

other people are on the elevator. Then 2 182 |
two more passengers get on the 3 78

elevator. If Maya weighs 108 pounds, 4 1_'_1_5'

what could be the maximum sum of the 5 63

weights of the two additional passengers
without exceeding the maximum weight

capacity?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partner.

|

I

First Time Describe the context of the problem. in your own words. !

Second Time What mathematics do you see in the problem?

Third Time What are you wondering about? |
[
|
[
|
[

2 How can you approach the task? What strategies can you

use?
3 What is your solution? (&) Talk About It!
Use your strategy to solve the problem. Are the following sets of
: values possible solutions
to the problem? Explain
s why or why nob.
+ 115 and 93
« 120 and 90
- » 35 and 165
4 How can you show your solution is reasonable?
E Write About It! Write an argument that can be used to defend

your solution.
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Check

Hayley’s reading log is shown. She is required to read at least
2 hours each week. Which could be the amount of time she needs
to read on Saturday and Sunday to meet her reading goal?

Mumber of

Minutes

Monday ' 20
Tuesday f 25
‘Wednesday : 15
Thursday 10
Friday | 20
Saturday - X
Sundﬁy ¥

@ Saturday: 5 minutes; Sunday: 10 minutes

Saturday: 10 minutes; Sunday: 10 minutes
(©) Saturday: 10 minutes; Sunday: 15 minutes
@ Saturday: 15 minutes; Sunday: 20 minutes

—

mﬁnﬂﬂlu ‘You can complete an Exira Example online.

|'_E| Foldables It's time to update your Foldable, located in the
Madule Review, based on what you learned in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FLL

T~ Tirp ddizne and Submesuom

One-Sorp MgUp=Tosn and Drisesn
== Priive Cosfficienn

Tox-Turg Hutilpemisen and Divampe
witn Hegaizve Conffraamia
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Practice

Solve each problem by first writing an inequality.

1.

Gabe went to the amusement park with $30
to spend. His ticket cost $26.50. Determine
how much Gabe can spend on souvenirs
and snacks. Then interpret the solution.
[Examgple 1)

. A dolphin Is swimming at a depth of

—50 feet and then ascends a certain
number of feet to a depth above —35 feet.
Determine the number of feet the dolphin
azscended. Then interpret the solution.
[Example T

Linda has two cats. The difference in weight
of her Maine Coon and Siberian is at least
6 pounds. Linda's Siberian has a weight of

E:% pounds. Determine the possible weight

of the Maine Coon. Then interpret the
solution. (Example 2)

. The difference between the monthly high

and low temperatures was less than 27
Fahrenheit. The monthly low temperature
was —2° Fahrenhelt. Determine the possible
monthly high temperature. Then interpret
the solution. (Example 2)

L} Go Online You can complete your homewark online.

2. Drew practices plano at least 45 minutes
per day. He has already practiced 18.5
minutes today. Determine how much longer
he will have to practice. Then interpret the
solution. (Example 1)

4. Elena's account balance with her parents is
—%5.50. She adds a certain amount of
maney to her balance by mowing the lawn.
Elena now has an account balance less than
%20. Determine a possible amount she
earmead mowing the lawn. Then interpret the
solution. [Example 1)

6. The Hendersons have a sedan and a
minivan. The difference in mileage of the
two vehicles is greater than 4,500 miles.
The minivan has 12 755.25 miles. Determine
the possible number of miles on the sedan.
Then interpret the solution. [Example 2§

Test Practice

8. Open Response Teddy has two pigay
banks. The difference in the amount of
money between the two banks is no more
than $10. One piggy bank has $7.31in it
Determine the possible amount of money in
the other piggy bank. Then interpret the
solution.
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Apply

8, Zeg has $9.20 left on a gift card to the candy store. He
has the following items in his shopping basket: 2 giant b

lollipops, 3 popcorn balls, 1 candy bar, and 5 candy sticks. Candy EE_“E‘ 0.99
Zeg wants to buy two more items. Name two more | Candy Stick | 0.45
possible items he can buy using his gift card. Giant Lollipops 175

Popcorn Ball 0.50

10. Jen is packing a box for her brother at coliege. The
package must weigh less than 12 pounds. The table

shows the weight of items she has already placed in the Boots .2

box. She has the following items she wants to pack: a Jeans 125
sweatshirt that weighs 1.25 pounds, a package of socks | Sweater 2.058
that weighs 1.2 pounds, and a book that weighs Running Shoes 2 25

075 pound. Jen places one more item in the box.
Which of the items could she send?

M. Write a real-world problem that could hawve 12. f,ﬁ? Reason Inductively There is space for
the solution x = 10. 120 students to go on a field trip. Currently,
74 students have signed up. Can 46 more
students sign up for the field trip? Explain
YOUF reasoning.

13. Create Write and solve a realworld 14. @ Persevere with Problems William is
problem that involves a one-step addition 3 feet 1 inch tall and would like to ride a roller
ineguality. coaster. Riders must be at least 42 inches tall

to ride the coaster Write and salve an
addition inequality to determine how much
taller William must be to ride the coaster.
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Lesson 7-3

Solve One-Step Multiplication and Division
Inequalities with Positive Coefficients

| Can... use inverse operations to solve one-step multiplication and W!'Irﬂt Vocabulary
division inequalities with positive coefficients. Will You Learn?
Division Property of
e 5 ey : Inequality
Explore Multiplication and Division Properties of Multiplication Property
Inequality of Inequality
E Online Activity You will use Web Sketchpad to determine if
multiplying or dividing each side of an inequality by the same positive
number keeps the ineguality true.
,:f‘-—
I
A1 |
. |
y |
Learn Division and Multiplication Properties
of Inequality
You can solve multiplication inequalities by using the Division %Tam About Tt
Property of Inequality. You can solve division inegualities by usin
the Ml.:t!i;:-ﬂm;:n Property of Inequality : R TR ETonGIny
neq i of Ineguality states:
The table outiines the process of using the Division and Multiplication For all numbers a, b,
Properties of Inequality with positive coefficients. and c.where c > 0,
: a. b
An inequality remains true when you divide or L ifa > b, then > &
Words  multiply each side of the ineguality by the same 3 ia<h, ﬁ.,,,_.n.g < %_
positive numbser. What does the
For all numbers a, b, and ¢, where e > 0, inequality ¢ > 0 mean?

Symbols Hn}b.then%}%anduc}b:.
rfﬂ::b.then%ﬂ: %andm’:{b:.

9<15 10=7

8 15 ; I
Examples A 20100 = 2N |

35 20>

These properties are also true foro =z band o = b. |
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\ Example 1 Solve and Graph Multiplication
Inequalities

Solve Bx < 40. Check your solution. Then graph the solution set on

Think About It
Q - a number line.

What step(s) do you

naad to take in order o . -
Part A Sobve the ineguality.
sahve the inequality? L

The solution of the inequality Bx = 40 s

| gx = 40 Write the ineguality.

gx _ 40
] B = 3 Division Property of Inequality
| x = h Simplify.

%Ta!]-r. Abot Tt You can check this scfluﬂﬂn_ by substituting 4? number less than or
equal to 5 into the original inequality. Try using 4.

What property allows

you to divide each side Bx = 40 Write the inequality.

of the inequality by the )

came numbar? Bi4) ; 40 Replace x with 4.

32 = 40 Simiplify.

Part B Graph the solution set on a number line.

To graph x = 5, place a closed dot at & and draw an arrow to the left.
This shows that the values lkess than, and including, 5 are part of the
solution.

Check
Solve 12x = —36 and graph the solution set.

Part A Solve 12x = —36.

e,

Part B Graph the solution set.

I L i 1 L i i i [l
T T L] I T L] T T L]

~7 —6 =5 —4 =3 =2 =t 0 1

mﬁnl_‘:lrih'le You can compéete an Extra Example online.
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Example 2 Solve and Graph Division Inequalities

Snlvag} T. Check your solution. Then graph the solution set on a
numbser line.

Part A Solve the inequality.

% =7 Wite the meguality
o
I{E} = 2(N Multiplication Property of Ineqguality

d>14 Simplify.

The salution of the inequality g >7is

You can check this solution by substituting a number greater than 14
into the original inequality. Try using 15.
d

it 7 Write the inequality.
B e
7 Replace d with 15.
TH5>7 Simplify.

Part B Graph the solution set on a number line.

To graph o > 14, place an open dot on 14 and draw an arrow pointing
to the right to show that all walues greater than, but not including, 14
are part of the solution.

—— —
N 12 = MM 15 W 17 1’ 19

Check
Solve —6 = %and graph the solution set

Part A Solve —6 = i?‘—

Part B Graph the solution set.

. | i [ i 1 'l |
L] ] | i I

1 i
=5 =44 =43 =42 =41 =40 =39

0 Go Oniline You can complete an Extra Example online.

k¢ Think About It!
What step(s) do you
nead to take in order
to solve the inequality?

) Talk About It!

Would the inequality
be true if 14 was
substituted for o7 Why

or why not?
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Pause and Reflect

Compare and contrast solving one-step multiplication and division
inequalities to one-step multiplication and division equations. Create

a graphic organizer.
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& Apply Fashion

Scarlett has $60 to buy T-shirts and tie-dye kits. She needs to buy an
equal number of each item. If @ach T-shirt costs $2 and each tie-dye

kit costs $9, then the inequality 2x + 9x <= 60 can be used to find the

number of each item she can buy. How much money will she hawve
left after buying the greatest number of pairs of T-shirts and tie-dye
kits?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. Wou may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your sirategy to sobve the problem.

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.

Q) Talk About It!

What does the
inequality tell about the
relationship between
the number of T-shirts
and tie-dye kits?
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Check

Ryan has $63 to buy an equal number of posters and poster frames.
Each poster costs $4 and each frame costs $10. The inequality

4x + 10x < 63 can be used to find the number of each item he can
buy. How much money will he have left after buying the greatest
number of pairs of posters and frames?

Eﬁnﬁﬂm ‘You can complete an Exira Exampie anline.

[w Foldables it's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
hawven't already assembled your Foldable, you can find the
instructions on page FLL

e

e

T Niwg: fudidiSon and Sobmechom

s
s

i

Ine-Taep Mnlirpissisos end Chrrminn
wos Pootthve Confficmrs

S

e

-

ine- Sirp Mot pieatzen and Dimaion
wein Mrgabaw Cos Sz

Sohve Inequalities
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Practice

3 Go Online You can compiete your homework onfine.

Solve each inequality. Graph the solution set on a number line. ([Examples 1 and 2)

1. Ix =12 2. 60 = 12x
i 'l 1 L 1 L i L L i L L A L L A L
1 1 L] 1 L] 1 1 L] 1 L] 1 1 L] 1 I L] 1 1
—4 —3 241 0 1 :2 [ -4 —3 2 4 ©0o 1 2 = 5 &
3. —4=Tx 4. 2 = 025
i i i L L i i i i i iL i i i L L i i
1 L] ] L T 1 1 1 1 L] L} 1 1 L L] L] L I I I 1 ]
=8 =4 =3 =2 =1 B 1 2 A A4 8§ o 1 2 3 4 5 & 7 B 9 10
X
5 1lx << —44 B. EEE
e S SN B aa b s e NN B B S e e
-7 -6 -5 —d4 -3 -2 -1 3 7 B 9 W N 12 13 M 15 B 7
X X
7T 5 = —4 8. 3 <h
i [l i [l i [l L i [} L [l L i iL [l L i L i i 1
L] 1 | ] 1 ] 1 ] 1] 1 1] I 1] 1 ¥ I 1] 1 L 1
- -9 —-§ -7 -6 —-§F —4 =3 =32 a W N P @3 M 1’5 W 17 OB MW M
Test Practice
9. -E =16 10. Grid Solve the inequality and graph the
solution set on a number line.
—F——t—— : ; —24=%
b 1 2 3 4 B & g 10

A. Solve the inequality.

B. Graph the solution set on a number line.

1 ] L 1 i L L i L 1 i

¥ 1 1 1 1 1 1 1 T 1 1
- -2 - -0 -9 -8 -T &6 -5 — -3
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Apply
M. Oneida is buying hats and gloves for charity. She needs to buy an equal

Ite Cost
number of each item. The table shows the cost of the items. If she has i | ost 3)
$50 to spend on the hats and gloves, then the inequality 5x + 3x < 50 aloves | 500
can be used to find the number of each item she can buy. How much | Hat 5.00

monay will she have left after buying the greatest number of hats and
gloves?

1i. Ben needs to buy an egual number of sunglasses and beach balls 1o place
in gift bags. Each pair of sunglasses costs $4 and each beach ball costs
%2.50. If he has $45 to spend on the sunglasses and beach balls, then the
inequality 4x + 2.5x < 45 can be used to find the number of each item he

can buy. How much money will he have left after buying the greatest

number of sunglasses and beach balls?

13. ({17 Identify Structure Write two different

inegualities that have the solution x < 10.
One inequality should be able to be solved
using a multiplication property and the
other should be able to be solved using a
division property.

@ Reason Abstractly The inegualities
3x < 1and 6x < 2 are equivalent
inequalities. Write another inequality that is
equivalent to 3x < 1and Gx < 2.

356 Module 7 - Wiite and Solve Inegualities

14. @’Pﬂuma with Problems A student

scored 98, 94, 96, and BR points out of 100
an the last four science tests. What score
must the student score on the fifth test to
have an average of at least 94 points?

. {17 Find the Error A student solved the

inequality shown below. Find the student's
mistake and correct it.

X
2{4
X E
272{4- 2
X< 2
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Lesson 7-4

Solve One-Step Multiplication and Division
Inequalities with Negative Coefficients

| Can... use inverse operations to solve one-step multiplication
and division inequalities with negative coefficients.

Explore Multiply and Divide Inequalities by
MNegative Numbers

E Online Activity You will use Web Sketchpad to explore how
multiplying and dividing each side of an inequality by the same
negative number affects the inequality.

Learn Division and Multiplication Properties of

Inequality
The table outlines the process of using the Division and Multiplication
Properties of Ineqguality when dividing or multiplying each side of an
inequality by a negaoiive number.

When you divide or multiply each side of an

inequality by the same negalive number, the
inequality symbal must be reversed for the

ineguality to remain true.

For all numbers o, b, and ¢, where ¢ < 0,

Eogry b £ W Crs-H I il il

a

Symbols Irﬂ{b.men“}%andﬂc}m.

c

a

if o :bb.men-,_:{-f:andﬂc < he

18 > —12 —4<5h

Examples 15;_‘ < _13 —4{—3) = h{—3)

—6 =<4 12=-15

These properties are also true foro = band o = b.

(continued an next page)
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@ Talk About It!

Will the inequality
symbol need to be
reversed when
sohving the inequality
3x > —97 Why or why
not?

m Go Online Watch the animation to understand why you need to
reverse the inequality symbol when you divide each side of an
inequality by the same negative number.

Step 1 Start by graphing the numbers on each side of the true
inequality —6 < 4.

-
e

[
Lif ==
L &
=
[= = &

——
=2 =1 0 1

==
b ==

Step 2 Divide each side of the inequality by the same negative
number, for example, —2.

=6 7 4
—2{—2

Step 3 Simplify each side of the inequality. Is the ineguality still true?

3.2 _2

Step 4 Graph each side of the inequality to determine that it is NOT
true. The number 3 is not less than —2.

[EURE ]
B
.
0 ==

Step 5 Make the inequality true by reversing the inequality symbol.
The number 3 is greater than —2.

A>-=2
(cantinued an next page)

Pause and Reflect

You just observed that dividing each side of the inequality by —2
results in a false ineguality, unless the inequality symbol is reversed.
Do you think that this will always be true for any inequality and/or for
any negative divisor? Create your own inegualities with which to
experiment and verify whether or not this will always be true.
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B Go Online Watch the animation to understand why vou need to
reverse the inequality symbol when you multiply each side of an
inequality by the same negative number.

Step 1 Start by graphing the numbers on each side of the true
inequality —2 < 4.

&
I
(5]
L
L!.J-
|
Pl
|
D_-
-
hd
w_-
o N
Y -
ﬁ_—

Step 2 Multiply each side of the inequality by the same negative
numbeer, for example, —1.

—1{—2) < —1(4)

Step 3 Simplify each side of the inequality. Is the inequality still true?
244

Step 4 Graph each side of the inequality to determine that it is NOT
true. The number 2 is not less than —4.

[ &
L o+
o
L =4
b

Step 5 Make the inequality true by reversing the inequality symbaol.
The number 2 is greater than —4.

2> -4

&) Talk About It

Use your
understanding of
opposites to explain
why the inequality
symbol s reversed
when multiphying each
side of the ineguality
by —1.

Pause and Reflect

You just observed that multiplying each side of the inequality by —1
results in a false inequality, uniess the inequality symbol is reversed.
Do you think that this will always be true for any inequality andfor for
any negative number? Create your own inequalities with which to
experiment and verify whether or not this will always be true.
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Example 1 Multiplication Inequalities with
Negative Coefficients

ke Think About It
What i important to Solve —2x < 10. Check your solution. Then graph the solution set
remember when on a number line.
multiplying or dividin
L T Part A Solve the inequality.
inequality by a —2x =< 10 Write the mequality.
negative number?
—2x - a0 Divide each side by —2 and reverse the ineguality
I =2 =2 symbal.
.I x>—5 Simplify.
The solution of the inequality —2x < 10 is x > —5.
% Talk About It! You can check the solution by substituting a number greater than —5
How can you use the into the original inequality.
graph of the solution to
heck your work? —2x < 10 Wirite the nequaliby.
—2[—3) :’Z 10 Replace x with —3.
6 <10 Simplify.

Part B Graph the solution set on a number line.

=2

i L i
L] L} )
e

Ta L o
B ==
La} ==

'l
L]
=10 —

Check

Solve —4.1x = 12.3 and graph the solution set

Part A Solve —41x = 12.3.

Part B Graph the solution set.

Ll

e ———————
-7 -6 -5 -4-=3-2-1 0 1 2

m Go Online You can compéete an Exira Example online.
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Example 2 Division Inequalities with Negative
Coefficients

Solve ﬁ = 2. Check your solution. Then graph the solution set on
a number line.

Part A Solve the ineguality.

_L4 =3 Write the inequality.
hfx;} = (3) Multiplication Property of Inequality
x= —12 Simylify.

The solution of the inequality _Lq =3is

You can check the solution by substituting a number less than or
equal to —12 into the original inequality.

_L4 =3 Write the inequality.
H X :
= =23 Replace x with —20.
=3 Simplify.

Part B Graph the solution set on a number line.

To graph the solution x = —12, place a closed dot at —12 and draw
an arrow to the left to show that all values less than, and including,
—12 are part of the solution.

—15 =15 =M -13 =12 —ff =30 -8 —§
Check
Solve _;:5 = —4 and graph the solution set.

X
Part A Solve —ac = —4.

Part B Graph the solution set.

0 Go Oniline You can complete an Extra Example online.

& Think About It!

What step(s) do you
need to take in order to
sobve the inequality?
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Pause and Reflect

Compare and contrast solving one-step multiplication and one-step
division inequalities with positive coefficients to solving one-step
multiplication and one-step division inequalities with negative
coefficients. Create a graphic organizer.

-mﬁnﬂlilne You can complete an Exira Example anline.

[ﬂ] Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FLL

T Niwg: fudidiSon and Sobmechom 'Cab'l

Ine-Taep Mnlirpissisos end Chrrminn
wos Pootthve Confficmrs

One-Tap Fufhphearsen and Ormaisn e
war=in Megabive CoaBcamis Qi..‘!

Sohve Inequalities
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Nama Penod Date

Practice 3 Go Online You can compiete your homework onfine.

Solve each inequality. Graph the solution set on a number line. ([Examples 1 and 2)

1. —6x > 66 2. —12 =< —3x
1 1 i [} i 1 1 1 [} [} i i 1 [l L 1 i L 1 i L 1
) 1 1 L L 1 1 ) L] L F ] ) L] Li 1 L] L} 1 ] ] )
=15 =14 =13 =12 = -0 -9 -8 =7 -6 =5 -3-2-1 0 1 2 3 4 5 6 7
3. —4x = —36 4, 3> —-04x
01 2 3 45 6 7 8 910 i) =G =B =7 =5 =5 =4 =3 =2 -1 0
x
8. —22x< —66 'E.':'E-:‘-*E
————————+—+—1 e S ——
5 _4-3-2 -1 0 1 2 3 4 8§ -9 18 —17 -6 -1 - —13 —12 -% —10 -9

x x
rA p -3 B. -5 < —B
L i 1 i L i i i i i 1 1 i i 1 1 [l L 1 1 k1 L
L] T T L] L] T T T Ll T T T L ¥ T L Li Li il 1 L L
7 B 9 W0 N 12 1B WM 5 B 7 E o 1 H @ 1@ 14 15 % 7 18
Test Practice
9. <=5 -24 10. Multiselect Select all of the inequalities
whose solution sets can be represented
i : : f i : : f 4 : : by the number line below.
M 15 ¥ T 1B 19 N H 22 33 24 16
i i i —o=t
=2 =1 o 1 2
—10x = 16
X
8> 03
—10x < —16
x
B < o3
X
B< 03
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Apply

M. In an online game, you receive —3 points for every banana your character
slips on during a race. The total points from slipping on bananas during
one race were at most —27 When the character slips, it takes 2 seconds
for him to resume the race. Write and solve an inequality to find the least
number of bananas your character slipped on. At least how many seconds
of race time were lost?

12. After a number of months, a bank balance was —$46.83. Each month, the
bank charges a $5.95 fee for having a negative balance. Write and solwe
an ineqguality to determine at most how many months the fee was charged.
What was the balance before the fees were charged?

13. {7 Identify Structure Write two different  14. ({7 Persevere with Problems Solve each
inequalities that each has a solution of inequality.
x = 4 One inequality should involve a —2T7x—34x > —24 583
miultiplication with a negative coefficient
and the other should involve division with a
negative coefficient

1 1 14
b. —EI:E.A: + }ix = =
15. Which One Doesn't Belong? Identify the 16. @?ﬂnﬂ the Error A student solved the
inequality that does not belong with the inequality shown below. Find the student’s
other three. Explain your reasoning. mistake and correct it.
A. —bx=-36 —95 = _Ey
-5 — B
X =T ——
B. '2' =3 - = —5
S=sx
C.3=2
x
D == —2
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Lesson 7-5

Write and Solve One-Step Multiplication and
Division Inequalities

| Can... write one-step multiplication and division inequalities from |
real-world situations and use inverse operations to solve the |
I
[

inequalities.

@ Example 1 Write and Solve One-Step
Multiplication Inequalities

Ling earns $15 per hour working at the zoo.

Write and solve an inequality to determine the number of hours {o Think About It
Ling must work in a week to eamn at least $225. Then interpret the What key word(s) tell
solution. you which inequality

symbal to usa?

Part A Write an ineguality.

The amount earmed per hour times the number of

Words |
hours is at least the amount earned each weelk |

Variable Lot x represent the number of hours. |
Ineguality 15x = 235 |

Part B Solve the inequality.

1ax = 225 Write the ineguality.,

15 225 R .

T =8 Division Property of Ineguality
- = Simplify.
5 &) Talk About It!
: The solution of the inequality 15x = 225is x = 15. When solving the
| inequality, did you
. Part C Interpret the solution. need o reverse the
= inequality symbol?
é; Graph the solution set of x = 16 on the number line. Explain.

L] L) L] L3

2 1B W 15 % 17 1B\ ¥

Use the graph to interpret the solution.

So, Ling must work

Lesson 7-5 « Write and Solve One-Step Multiplication and Division Inequalities 365



Check

Dominic has invited 12 friends to his birthday party. How much can he
spend per person on party favors if his budget is no more than $757

Write and solve an inequality to determine the budget for each
person. Then interpret the solution.

Part A Which inequality can be used to find how much he can spend
on favors?

&) 12x =75

5275

© 5=<75

@) 12x=75

Part B What is the solution of the inequality in Part A?

(&) x= 625
xggm
@xagﬂﬂ
@) x<625

Part C Interpret the solution.

Dominic can spend per persan on party favors.

iL) Go Online You can complete an Extra Example online.

Pause and Reflect

Did yvou make any emors when completing the Check exercise? What
can you do to make sure you don't repeat these ermors in the future?

366 Module 7 - Wiite and Solve Inegualities
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@ Example 2 Write and Solve One-Step Division

Inequalities & Think About It
Mrs. Miller is buying wax to make candles. She wants to make at least Hﬂ“‘_ ; Wﬂ”“_?-"ﬂl-' begin
35 candles and needs 6.5 ounces of wax for each candle. writing the inequality?

Write and solve an inequality to determine the amount of wax she
needs to buy. Then interpret the selution.

Part A Write an inequality.

The total amount of wax divided by the amount for

Words
each candle i= at least the number of candies.
Variable Let ¥ represent the total amount of wax
Inequality ;—5 =35

Part B Solve the inequality.

% =35 Wirite the nequality.
[ ﬂ% = 1| PE Muliiplication Property of Inequality
X 2= 2275 Simplify

The solution of the inequality = = 35 is x = 2275.

Part C Interpret the solution.

Graph the solution set of x = 2275 on the number line.

235 226 227 228 229

Use the graph to interpret the solution.

So, Mrs. Miller needs ounces of candla wa.

Lesson 7-6 = Write and Solve One-Step Multiplication and Division Inegualities 367



Check

Thomas wants to make popsicles from a juice mixture. He needs
1.5 ounces of juice for each popsicle and wants to make no more
than 12 popsicles. How much juice should he make?

Write and solve an inequality to determine the amount of juice he
needs to make. Then interpret the solution.

Part A Which inequality can be used to determine how much juice
he should make?

X
@Eam
(B) 75x <12
©) 75x =12

@%512

Part B What is the solution of the inequality in Part A?
@ x =190
x =590

© x=16
®) x<16

Part C Interpret the solution.

Thomas needs to make ounces of juice.

m Go Online You can complete an Exira Example online

368 Module 7 - Wiite and Solve Inegualities
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() Apply Fundraising

The students at Westlake Middle School are raising money for buses
to go on a science field trip. Each bus holds 44 students and costs
$150 for the day. If at least 275 students go on the trip, how much
money will they need to raise for buses?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the proablem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to solve the problem.

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.

B Go Online
Watch the animation.

& Talk About It!

If the number of
students participating
in the trip increases by
35 students, will more
money need to be
raised? Explain your
reasoning.

Lesson 7-5 « Write and Solve One-Step Multiplication and Division Inequalities 369



Check

Hudson needs to rent tables for a family reunion. Each table seats
B people and costs $8.75 to rent. If at least 85 people attend the
reunion, how much will it cost to rent tables?

Eﬁnﬁﬂm ‘You can complete an Exira Exampie anline.

[w Foldables it's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
hawven't already assembled your Foldable, you can find the
instructions on page FLL

T Niwg: fudidiSon and Sobmechom

Ine-Taep Mnlirpissisor end Crrmion
wos Pootthve Confficmrs

ine- Sirp Mot pieatzen and Dimaion
wein Mrgabaw Cos Sz

Sotve Inequalities
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3 Go Online You can compiete your homework onfine.

Practice

Solve each problem by first writing an inequality.

1. Hermes sams $6 an hour for babysitting. He 2. Becky wants to buy saome fish for her

Gy b 0D Al v Pl B o o iy

wants to @arn at least $168 for a new video
game system. Determine the number of
hours he must babysit to eam enough money
for the video game system. Then interpret
the solution. (Example 1)

aquarium. She has $20 to spend and the fish
cost $2.50 each. Determine how many fish
Becky can afford. Then interpret the solution.
(Exampie 1)

3. Sadie wants to make several batches of . Trini needs more than 51 cubic feet of soil
rolls. She has 13 tablespoons of yeast left to fill her raised garden. Each bag of soil
in the jar and each batch of rolls takes contains 1.5 EUbiF fEE'— Determine how
3% tablespoons. Determine the number engry bbips of Sall Teinl neede. Them
of batches of rolls Sadie can make. interpret the solution. Example 1)

Then interpret the solution. (Exampie 1)

5. A teacher is making tutus for the schoaol . Paul is making picture frames. He wants to
play. She wants to make at least 24 tutus make at least B picture frames and neads
and needs 1.25 yvards of tulle for each tutu. 24 5 inches of materials for each frame.
Determine the amount of tulle she needs to Datermine how much of the materials Paul
buy. Then interpret the solution. {Example 2) should buy. Then interpret the solution.

{Example Z)
Test Practice
7. Chase is making bookmarks. He wants to 8. Open Response Mae wants to make more

make no more than 12 bookmarks and
needs 4 25 inches of fabric for each
bookmark. Determine the amount of fabric
he needs to buy. Then interpret the
solution. (Example 2)

than & gift baskets for the school raffle.
Each gift basket costs $15.50. Determine
the amount of money she will spend to
make the gift baskets. Then interpret the
solution.

Lesson 7-6 = Write and Solve One-Step Multiplication and Division Inequalities 3™




Apply

9. Greq's grandmother is knitting scarves for charity. The table shows

the number of yvards needed for different types of scarves. She plans RETIRET

to make bulky scarves and has no more than 2,250 yvards of yarn.

If the charity plans to sell the scarves for $24.50, how much money Bulky | 150

will the charity make?

Light 250
Medium 200

10. At a school outing, a group decides to go rafting. Each raft holds B people
and costs $25 for the day. If at least 70 people go rafting, how much

money will they need for the rafts?

M. Write a real-world problem involving
multiplication properties of an inequality
that would have a solutionx = 25.

13. Create Write, solve, and interpret the
solution to a real-world problem that
involves a one-step division inequality.

372 Module 7 - Wiite and Solve Inegualifies

12. I,E}' Reason Abstractly You are asked to

draw a rectangle with a width of 5 inches
and an area less than 55 square inches.
Can the length of the rectangle be

N inches? Explain your reasoning.

. @Hr&mm with Problems Solve each

inequality.
3
a<-<19:
i ]
|
b. "J';- )
4—
4
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Lesson 7-6

Write and Solve Two-Step Inequalities

| Can... write two-step inequalities from real-world situations and What Vocabulary
use inverse operations to solve the inequalities. Will You Learn?

two-step inequality
Learn Solve Two-Step Inequalities

A two-step inequality is an inequality that contains two operations.

B Go Online Watch the animation to learn how to solve a two-step
inequality.
The animation shows the steps used to splve the two-step inequality
—2x + 6 212
&) Talk About It!
Steps Example
; A student substitubed
1. Undo the addition or X+ 6=12 g ;:l:zm
BUDIRE -6 -6 2% + 6 = 12. Is this
—2x = 6 acceptable? Explain.
2. Undo the multiplication or ::-:';-{ = -_Ei- |
division. Reverse the !
inequality symbol when x5 —3 |
multiplving or dividing by a
negative number, I
I
) 3. Check the solution. —2x+6 =12
i —H-A)+6=12 |
i 142124 3
:

Pause and Reflect

Compare and contrast solving a two-step ineqguality and a two-step
equation. How are they similar? How are they different?
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b Think About It!
What steps do you
need to take in order to
solve the inequality?

(&} Talk About It!

Suppose when Jesse
solved the ineguality,
he claimed the solution
i5 x = —4. Find his

error and explain how
to correct it

Example 1 Solve Two-Step Inequalities

Solve —Bx — 12 = 8. Check your solution. Then graph the solution
set on a number line.

Part A Solve the inequality.

—hBw—12<H Write the mequality.
+12 + 12 Addition Property of Inequality
—bx = 20 Simplify:
% = E—g Division Property of Inequality
X¥=—4 Simpdify.

The solution of the inequality —5x — 12 = 8 is

You can check the solution x = —4 by substituting a numbear greater
than or equal to —4 into the original inequality.

—Sx—12<8 White the inequality.
—5{—1}—12%3 Replace x with —1.
5—12<8 Multiply —5{~1).
—T =B Simplify.

Part B Graph the solution set on a number line.

To graph x = —4 place a closed dot at —4 and an arrow to the right.

I
m =
|
nj o
|
o ==
|
=
|
B =
|
L =
|
B =
|
-
= N

Check
Solve —6x — 4 > 14 and graph the solution set

Part A Solve —Gx — 4 = 14,

Part B Graph the solution set.

i iL i i L i i
L Li L} LI L] ) L]
~7 =6 =5 —4 =3 =2 —1

o -+
—

mﬁnl_‘:lrih'le You can compéete an Extra Example online.
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Example 2 Solve Two-Step Inequalities

Solve 4.7x — 3.25 = 10.85. Check your solution. Then graph the
solution set on a number line.

Part A Solve the ineqguality.

47y — 325 < 10.85 Write the inequality.
+ 325 +3.25 Addition Property of Inequality
47x =141 Simplify.
% = % Division Property of Inequality
x=3 Simplify.

The solution of the inequality 4.7x — 3.25 = 10.85 is

You can check the solution x = 3 by substituting a number less than
or equal to 3 into the original inequality.

47x — 3.25 < 10.85 Write the ineguality.
410 — 3.25 :.5 10.85 Replace x with 1.
47— 3251085 Muiply.
145 = 1085 Simplify.

Part B Graph the solution set on a numbser line.

I
[ 4]
I
-
- .
M-.
Lif s
o=
L e
o B

Check
Solve 1.3x — 3.2 = 4.6 and graph the solution set.

Part A Solve 1.3x — 3.2 = 4.6.

Part B Graph the solution set.

i
1

1
1
=1 0 1

[ N
[
-
==
o .
]
3 ==
T

0 Go Oniline You can complete an Extra Example online.

{9 Think About It!

What steps da you
need to take in order
ta satve the inequality?
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kg Think About It

What steps do you
need to take in order o
salve the inequality?

L3 Go Online
You can complete an
Extra Example online.

Example 3 Solve Two-Step Ineqgualities

Solve %l—% }%.Ehnd:wur solution. Then graph the solution
set on a number line.

Part A Solve the inequality.

3 1 ] ’ : )
ﬁ.h.' -3 = 3 Write the inequality.

3 4 . 3 3 : Rk e |
4.5{ g e ) Add 5 to each side, Rewrite 853
4 , 04 - :

+ -} + ry Addition Property of Ineguality

3 7 .
iﬂ:‘ - 3 Simplify.
4 /3 7 4
T [;x} > '3 Multiply each side by the reciprocal
7 1 o
J:'}EDF'IE Simplify.
B} i 3 1 3.
The salution of the inequality - T>ghk

You can check the solution x = 1% by substituting a number greater

than 1% into the onginal ineguality.

%J:' = % =g % Wirite the inequaliby.
%!4} — % 1: % Replace x with 4.
32— % %% Multiphy
E% = % Simpify.

Part B Graph the solution set on a number line.

E S

L
T

i
1
z

Check

Solve %x —% < %ﬂl‘lf_‘l graph the solution set.

2 By
Part & Su1ue3x—5{2.

Part B Graph the solution set.

=5 =4 =3 =2 =1 0O 1

[Nps N
[
fou
4
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@ Example 4 Write and Solve Two-Step
Inequalities

Halfway through the bowling league season, Stewart has 34 strikes.
He averages 2 strikes per game. He needs at least 61 strikes to beat

the league record.

Write and solve an inequality to determine the possible number of
additional games Stewart should bowl to have at least 61 strikes.
Then interpret the solution.

Part A Write an ineguality.

The number of strikes Stewart has plus two strikes

Words per game Is at least the total number of strikes
neaded.
Variable Let g represent the number of games.
Ineguality 34+ 2g =61

Part B Solve the inequality.

34+ 2g =61 Write the inequality.
— 34 — 34 Subtraction Property of Inequality
2g = 27 Simplify.
2?9 = 2—; Crivision Property of Inequality
g=135b Simplify.

The solution of the inequality 34 + 2g = 6lisg =

Part C Interpret the solution.

Graph the solution set of g = 12.5 on the number line.

i Il [l i i [l Il i L [l i
 § L 1 1 L L 1 L] 1

G 15 120 125 13.0 35 4.0 45 150 155 16

Use the graph to interpret the solution.

S0, in order to beat the record, Stewart will have to bowl
games.

{o# Think About It

What is the unkrown
in the problem?

&) Talk About It!

When interpreting the
solution of the
inequality, why is the
least number of games
Stewart needs to bowl
equal to 14, and not 13
or 1357

Lesson 7-6 = Write and Solve Two-Step Inegualties 377



Check

Peter can spend no more than $100 on new clothes for school. He
spends $35 on a new pair of shoes. Shirts cost $15.

Write and solve an inequality to determine how many shirts Peter can

purchase. Then interpret the solution.

Part A Which ineguality can be used to determine the number of
shirts Peter can buy?

(&) 35 + 15x < 100
(E) 35x + 15 < 100

(©) 35 + 15x = 100

{€) 35x + 15 = 100

Part B What is the solution of the inequality in Part A?

@ x=24

x<43
{l::} x=<24
@ x=43

Part C Interpret the solution.
Peter can buy shirts.

B Go Online You can compdete an Extra Example online
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@ Example 5 Write and Solve Two-Step
Inequalities

Meredith is given a $50 monthly allowance to buy lunch at school.

Any remaining money can be spent on entertainment. Meredith

would like to have at least $12 left at the end of the month to go to
the movies with her friends. It costs Meredith $2.50 per lunch that

she buys at school.

Write and solve an inequality to determine the number of lunches

Meredith can buy and have at least $12 left. Then interpret the
solution.

Part & Write an ineguality to determine the number of lunches
Meredith can buy.

Monthly allowance minus the cost per lunch is at

Words !
least the amount remaining.
Variable Let x represent the number of lunches.
Inequality 50 — 2.50x =12

Part B Solve the inequality.

B0 — 250x =12 Write the inequality.

— 50 — b0 Subiraction Proparty of Inequality
—2 b0y = —38B Simplify.
—2 50x —38 Division P £ i
YT Y ivision Property of Inequality
x =152 Simplify:

The solution of the inequality 50 — 2.50x =12 is

Part C Interpret the solution.
Graph the solution set of ¥ = 15.2 on the number line.

[l i i [l i i [ i [ [
T T L] 1 T L] Ll T L]

L]
147 M2 19 150 151 152 153 154 155 156

Use the graph to interpret the solution.

So, Meredith can buy
least $12 remaining to go to the movies.

& Think About It

What inequality
symbal will you use to
write the inequality?

& Talk About It!

if you forgot to reverse
the inequality symbaol
when you divided
each side by —2 &0,
how can you know
that your solution is
incorrect?

lunches in order to have at
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Check

Sylvia was given $25 for her birthday and would like to use some of

the money to purchase music from a music streaming website. It
costs $1.20 per song she downloads. She would like to have at least

$10 left.

Write and solve an inequality to determine the number of songs
Sylvia can purchase and have at least $10 left. Then interpret the
solution.

Part A Which inequality can be used to determine the number of
songs that Sylvia can buy?

(®)25 —120x =10
()10 —120x < 25

©10—120x =25
{0) 25 — 1.20x < 10

Part B What is the solution of the inequality in Part A7

®x=<125
E)x=125
©x=-125

@x=-125

Part C Interpret the solution.
Sylvia can buy songs to have at least $10 left.

a Go Online You can complete an Exra Example online.

380 Module 7 - Wiite and Solve Inequalities

R | =0 e



Eory b 0 P Crs-H I il il

@ Apply School

To earn the grade she wants in her English class, m
Elspeth needs an average of 85% from her quiz i

scores. Each quiz is worth 20 points. The scores ! i {
of her first four quizzes are shown in the table. z 16 ;
If there is one more qguiz, what score can she 3 1=
receive to earn at least an 85% average in a |

English class?

1 What is the task?

Make sure you understand exactiy what question 1o answer or
problem to solve. You may want to read the problem three times.
Driscuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strateqy to solve the problem.

4 How can you show your sclution is reasonable?

@ Write About It! Write an argument that can be used to defend
your solution.

Lesson 7-6 = Write and Solve Two-Step Inequalities 381

& Talk About It

In the inequality

67 + x

T = 085 that
represents Elspeth's
average score, why
is 100 in the

danominator?




Check

In order for Ainsley to earn the grade she wants in science class, she
needs an average of B5% on her quiz scores. Each quiz is worth

30 points. The scores of her first 5 quizzes are shown in the table.
There will be one more quiz. What score can she receive to eam at

least an 85% average in science class?

-nﬁn(‘.!ilne ‘You can complete an Exira Example online.

|m Foldables It's time to update your Foldable, located in the
Module Review, based on what yvou learned in this lesson. If you
haven't already assembled your Foldable, you can find the

instructions on page FLL

-
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1
Name

Practice

P o
FETRFD LIg=

3 Go Online You can compiete your homework onfine.

Solve each inequality. Graph the solution set on a number line. [Examples 1-3)

1. —3x—3>12

=10

o
T
]
L ==
|
-
|
U.'l_l_
|
”_—
[}
LA
o4

"l
L]
=

b4

3. 6 x—N3=82

i1
-5-4-3-2-1 0 1 2 3 4 5§

1 1 5
S.%—2<%
i i i i i i i i i
L 1 1 1 1 1 LE T L] L L]
=5 = =3 =2 = 0 1 2 3 4 5

7. A rental company charges $15 plus %4 per
hour to rent a bicycle. If Margie wants to
spend no more than $27 for her rental,
wirite and solve an inequality to determine
how many hours she can rent the bicycle.
Then interpret the solution. ([Example 4)

9. Douglas bought a $20 game card at a
game center. The go-karts cost $3.50 each
time you race. He wants to have at least

%775 left on his card to play arcade games.

Write and solve an ineguality to determine
how many times Douglas can race the
go-karts. Then interpret the solution.

[Example 5

2. —4=4x+ 8

T
E.ﬁ'FEE'E
——t—t—— —
=5 =4 =3 =2 =<1 O 1 Z2 3 4 5

B. Matiida needs at least $112 to buy a new
dress. She has already saved $40. She
earms $9 an hour babysitting. Write and
solve an inequality to determine how many
hours she will need to babysit to buy the
dress. Then interpret the solution. [Example 8

Test Practice

10. Open Response Robin was given a 540
monthly allowance. She wants to go to the
movies as many times as possible and have
at least $12 50 left at the end of the month
to go to a concert. A movie ticket costs $5.
Write and solve an ineguality to determine
how many times Robin can go to the movies
this month. Then interpret the solution.
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Apply

M. To eamn the score he wants in a trivia game, Jet needs an average of
BD% after five rounds. Each round is worth 50 points. The scores of
his first four rounds are shown in the table. if there is one more round,
what is the minimum score he can receive to earn at least an B0%
average in the trivia gamea?

1i. Eden needs an average of 92% on her quiz scores to eam the grade
she wants in science class. Each quiz is worth 20 points. The scores

Round

| L R

Score
49
45
44
45

Score

of her first four quizzes are shown in the table. There will be one more 1 20
quiz. What score she can receive to earn at least a 92% average in 2 18
science class? 3 19

4 17

13. Solve —2{x + 2) < x + 8. Then graph the 14. {17 Identify Structure Write a two-step

solution set on a number line.
4 to each side.

inequality that can be solved by first adding

15. ({7 Identify Structure Explain how you can | 16. Create Write, solve, and interpret the
solve the inequality —2x + 4 < 16 without solution to a real-world problem that

multiplying or dividing by a negative
coefficient.

384 Module 7 - Wiite and Solve Inegualities
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Module 7 - Write and Solve Inequalities

Review

|E- Foldables Use your Foldable to help review the module.

Solve Inequalities

—4x 4+ 2 < 26

Rate Yourself! Q O &

Complete the chart at the beginning of the module by placing a checkmark in each
row that corresponds with how much you know about each topic after completing this

moduile.
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'Reﬂect on the Module

Use what you learmed about writing and solving inequalities 1o complete the graphic organizer.

€ Essential Question

How are the solutions to inequalities different from the solutions to equations?

How are solving equations and inegqualities similar?

g Ry ey

How are solving eguations and inequalities different?
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Test Practice

1. Grid Consider the inequality x + B 2 5_(Lessan 1)

A. Solve the inequality.

B. Graph the solution of the ineguality.

L !
I I

e I
1 1
1 2 3 4 5

_..--
o+

L L
L) ¥
o, S

LN =
B

2. Equation Editor Write the correct symbol and
value that represents the solution to the
Inequality 0.8 + n = —2.5_ (Lesson 1)

5
JEEEE
DEGEe

=]0)

0] ut

.,

3. Open Response Jescica has a department
store gift card worth $75. The table shows
the items that she has picked out so far.

[Lessan 2}
ltem Cost ($)
bracelet g
sunglasses 15
beach towel 12
hat . 10
sandals - 14

Jessica also wants to buy two T-shirts. Write
and solve an inequality to represent how
much she can spend on the T-shirts. Interpret
the solution.

4. Grid The difference betwean the high
and low temperatures on Sunday was
at least 35°F. The low temperature on
Sunday was —B°F. [Lesson 2)

A. Write and solve an inequality to find t, the
high temperature on Sunday.

B. Graph the solution of the inequality.

i i i i L L i i i i
T T L] ] T T T I T

21 22 23 24 25 26 2T 28 29 30 3

5. Multiple Cholce Which number line
represents the solution to the inequality

12:' = 37 (Lesson 3)

e ——— e
@ 123456 78 910N 12
T e S B
113455 2 9 W n 12
+—— Sttt
© 12 3 456 78 93110110
el
B 12 3456 7881001

B. Equation Editor Write the comect symbal and
value that represents the solution to the
inequality S9x < 27 [Lesson 3}
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7. Grid Consider the ineguality —1x = 22, 10. Equation Editor Ling makes bracelets and
{Lesson 4) necklaces and sells them at different crafi
fairs. The table shows how much string is

A. Solve the inequality. Explain why or why uced to make each ltem. (Lessan 5)

not the direction of the inequality symbol
is reversed.

bracelet _ o

small necklacea

15
large necklace 19%

Ling pfans to make at least 20 bracelets.

Write and solve an ineguality to determine
B. Graph the solution of the inequality. the minimum length of string that she needs
to buy. What is the least number of inches of
string Ling will need?

1 | 1 | | | 1
I I I T I T T

—— f
-5-4-3-2-1 0 1 2 3 4 5§

B. Multiple Choice Which of the following
represents the solution to the ineguality
—1.25b = —6? (Lesson 4)

(&) b>—48
(B) b<—48
) b>48
B) b<48

11. Open Response Solve the inequality
9. Multiselect Tom is making birdhouses to sell 6.6z — 2.25 < —10.5. Explain why or why

at a farmer's market. Each birdhouse requires not the direction of the inequality symbol is
4 5 feet of wood planks to bulld, and he selis reversed. (Lesson 5]

them for $19.75 each. If he has no more than

80 feet of planks to make birdhouses, how

much money can Tom earn at the farmer's

market? Select all that apply. (Lessan &)

no more than $335756
| = $33575
12. Grid Graph the solution of the inequality
| at least $33575 LI - . |
3.1:' B < 5 - [Le=son &)
| = $33575 t—rt——A—— e ——f—t—+
-5 -4 -3-2-1 0 1 2 3 4 5
| exactly $33575
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Module 8

Geometric Figures

€ Essential Question

How does geometry help to describe objects?

What Will You Learn?

Place a checkmark {+) in each row that caorresponds with how much you already know

about each topic before starting this module.

KEY

O — | don't know. O — I've heard of it g:;. — I know it!

O

Before | After

olclolo[o

classifying and naming angles

identifying and using vertical angles and adjacent angles to
solve problems

identifying and using complementary and supplementary
angles to solve problems

classifying triangles

drawing triangles freehand, using tools, or with technology

using scale drawings to solve problems
creating scale drawings
describing three-dimensional figures

describing cross sections of three-dimensional figures

_"L" Foldables Cut out the Foldable and tape it to the Module Review at the end of the
module. You can use the Foldable throughout the module as you learn about geometric

figures.
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What Vocabulary Will You Learn?

Checlk the box next to each vocabulary term that you may already know.

Are You Ready?

O adjacent angles O face O scale model

O bases O plane O scalene triangle

O complementary angles O polyhedron O straight angle

O cone O prism O supplemeantary angles
O congruent O pyramid O vertex

O cross section O scale O wertical angles

O cylinder O scale drawings O vertices

O edge O =cale factor O zero angle

Study the Quick Review to see if you are ready to start this module.

Then complete the Guick Checlk.

Quick Review

Example 1
Name segments and rays.

Mame the figures.

e & = = -
A B B C

The figure on the left has two endpoints,
A and B. The name of the figure is segment
AR or segment BA.

The figure on the right has one endpoint, 8,
and goes on forever in the other direction.
The name of the figure is ray 8C.

Example 2
Identify two-dimensional figures.

Idenitify the figure by its sides and angles.

L
’ L]

I []

The figure has 4 sides and 4 angles. The 4
angles are right angles. Both pairs of opposite
sides are parallel. The figure is a rectangle.

Quick Check

| 1. Name one segment and one ray.

P
i

. - -
M N P

2. Identify the figure that represents the top of
the table shown.

T

Howr Did You Do?

Which exercises did you answer correctly in the Quick Check?

Shade those exercise numbers at the right

390 Module B - Geomelric Figures

O g ey



Lesson 8-1

Vertical and Adjacent Angles

| Can... identify vertical and adjacent angles, and use them to write What Vocabulary
and solve equations to find unknown angle measures. Will You Learn?
acute angle
adjacent angles
Learn Angles congruent
obtuse angle
The hands on a clock form an angle with the wertex at the center of right angle
the clock where the hands meet. At different times of day, the angle straight angle
formed by the hands could be obtuse, acute, right, straight, or zero. vertex
vertical angles
Draw the hands of each clock to represent each type of angle. zero angle

Types of Angles

greater than 907, | |
e less than 1807 |
less than 907, [
R greater than 07 |
right exacth 50"
@) Talk About It!
[ [ | [ Is it possible for an
: angle to have a
straight actly 180"
e s measure greater than

1807 Explain.

Learn Name Angles

An angle can be named using three capital letters. These letters

come from three points labeled on the angle—one point from the
vertex and one point from each ray. The middle letter must be the

vertex of the angle.

Gy b 0D Al v Pl B o o iy

The symbol for angle is £ An angle named £XYZ is read angle XYZ.

An angle can be named using only one letter, the vertex. An angle
can also be named by placing a number in the interior of the angle

near the wvertes

feontinued on next page)
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() Talk About It!

A classmate states that
the angle is named
ZRTS. Explain why this
it incorrect.

(& Talk About It!

Why iz ZXZY not a
correct name for thea
angle?

The angle can be named in four ways.

£RST, £5,
£3, £TSR F
3
< » %
Example 1 Name Angles
MName the angle in four ways.
Select all of the corect names for the given angle.
A | 1 £ZyX X
_lxvz (14 T
| £XZY F4 4
L lLzxy [1£z z

So, the angle can be named by the vertex, three points on the angle
with a specified order, and a number in the interior of the angle.

Check
Mame the angle in four ways. A I

Eﬁn Online You can complete an Extra BExample onfine.

Explore Vertical and Adjacent Angle Pairs

Dﬂnline Activity You will use Web Sketchpad to explore attributes
of vertical and adjacent angles.

e = e

:.l--‘il.l-'ﬂ---ll_q sl
o

P ey W e i —n

memeab e

E-—i —
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Learn Identify Vertical Angles

Two angles are wertical angles if they are opposite angles formed by
the intersection of two lines. Vertical angles are congruent, or hawve
the same measure.

Angle 1is congruent
to angle 3.

=3

Angle 2 is congruent
to angle 4.

L2 =74

The measure of angie 1is
equal to the measure of
angle 3.

The measure of angle 2 is
equal to the measure of

angle 4.

msl=m£3 ms2 = mesa

& Talk About It

Vertical angles share a
commaon point. How
£an you name or
describea thal point to
a classmate?

Example 2 |dentify Vertical Angles
Identify the vertical angle pairs in the figure.

£ is vertical to &£
L2 s vertical to &£
3 is vertical to &£

So, the vertical angle pairs are £1and £4, £2 and £5, and £3 and £6.

& Talk About It

A classmate stated that
L2 and 26 are vertical
angles since they
share the same vertex
and are on opposite
sides of the horizontal
line. Make an argument
that shows why this
reasoning is incoract,

Lesson B-1 .« Vertical and Adjacent Angles 393




Check

Identify the vertical angle pairs by
writing each angle label from the
diagram by its corresponding vertical

angle.

21is vertical to &£

L2 isvertical to &

£3 is vertical to £

mﬁnﬂﬂlm You can compéete an Extra Example online.

Learn Use Vertical Angles to Find Missing Values

E Go Online Watch the animation to see how to find missing values
using wertical angles.

The animation shows how to write and solve an equation to find the

value of x_

Angle AER and angle CED are vertical angles.

ZAEB = ACED Vertical angles are congruent.
(& Talk About It!
Hiow. can you cheekt mZAER = mACED Definition of congruence
your solution? 75=4x—5 mZAEB = 75", m£CED = [4x — 5
+5 +5 Add 5 to each side.
80 = 4x Simplify.
% = % Divide each side by 4.
20=x Simiplify,

50, the value of x is 20.
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Example 3 Use Vertical Angles to Find Missing
Values

Write and solve an equation to find the value of x.

(2x + 2\
130°

Part A Write an equation.

Because the two angles are vertical angles, they are congruent. Write
an equation showing that the two angle measures are equivalent.

Part B Solve the equation.

2x + 2 =130 Wrrite the equation.
-2 =2 Subtract 2 from each side.
2x =128 Simplify.
= Divide each side by 2.
S0, x = 64 .
Check

Write and solve an equation to find the value of x.

2x 4
e +op N

Part A Write an equation.

Part B Solve the equation.

T -\-\"\.

mﬁn Onlire ou can complete an Exira Example online.

{o¥ Think About It!

the two angles shown?

3 Talk About It!

How can you use the
vahue of x to check
your solution?
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(&} Talk About It!

Where have you heard

the term adjocent
before? How can you
remember what it

means in geometry?

(&) Talk About It

A classmate stated that
Z4 and £5 are
adjacent. Da you
agree? Justify your
reasoning.

&) Talk About It

A classmate stated that
L4 and £2 are also
adjacent. Do you agreea?
Justify your reasoning.

Learn |dentify Adjacent Angles

Two angles are adjacent angles if they share a common vertex, a
common skde, and do not overlap.

The diagram shows four pairs
of adjacent angles.

Lland £2
L2 and £3
£3 and £4
L4 and £1

The diagram below shows three intersecting lines.

&/
. 5 »
413

Which angles are adjacent to £27
Which angles are adjacent to £57

Example 4 |dentify Adjacent Angles
Name the angles that are adjacent to /1.

Because £1shares a common side
and vertex with £2, they are adjacent
angles.

What other angle shares a side -
and vertex with 219 3

S0, £2 and £6 are adjacent to £1.

396 Module B - Geometric Fgures
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Check
Select all of the angles that are adjacent to £3.

| £1 &

| |22

3 i15

| 124 6/4
| | £5

[ 146 ¥

Bﬁn Onlime You can complete an Exira Example online.

Learn Use Adjacent Angles to Find Missing Values

B‘ Go Online Watch the animation to see how to use adjacent
angles to find a missing value.

M

Angle AER and angle BEC are adjacent angles.

mZAER + mABEC = 180 The adjacent angles form a straight angle.
The sum is 1807,
S5x+1N5= 18O mLAER = (5x)'. mLBEC = N5
—f5 —-15 Subtract 115 from sach side.

Ex= &5 Simpiify.

Sx = &5 Divide each side by 5.
g 5
=13 Simiplifiy.

S0, the value of x is13.
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(2 Talk About It!

How can you use the
value of x to find the
measure of ZABC?

&) Talk About It

A classmate found the
value of x by setting
the sum of the angle
measures equal to 180.
Explain your
classmate's error.

Example 5 Use Adjacent Angles to Find Missing

Values

Write and solve an equation to

find the value of x.

The diagram shows that
mLABC + mACBD = mAABD.

mIABC + maCBD = mLABD

Gx+63= 128
- 63 —6B3
= B5
5¢_ 65
5§
x=13
So,x=13.
Check

A

63"

0 msABD=128"

Write the eguation.

mAARC = 5x", mLCED = &3,
mLARD = 1287

Subftract 63 from each side.
Simplfy.
Divide each side by 5.

Simplify:

Write and solve an equation to find the value of x.

o

—

Part A Write an equation.

Part B Solve the equation.

m Go Online You can compéete an Exira Example online.
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@ Apply Art

Tamika is using lines and angles to
create abstract art. She needs to find
the measure of 24 to continue the
pattern in the art What is the measure
of ZA7

E:} Go Online
Watch the animation.

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.

Discuss these guestions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use!

3 What is your solution?
Use your strategy to solve the problem.

I

4 How can you show your solution is reasonable? |
E Write About It! Write an argument that can be used to defend ‘ @j Talk About It!

I

I

I

your solution. How can you solve the
problem another way?
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Check

While playing racquetball, Tia bounced the ball off the wall at the
angle shown. Determine the measure of £4.

The measure of 24 s

ml.‘inMIm ‘You can complete an Extra Example anline

|jI| Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
hawven't already assembled your Foldable, you can find the
instructions on page FL1L
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Practice

1. Mame the angle in four ways. Example 1)

H

3. Refer to the diagram below. ldentify three
pairs of vertical angles. Name all the angles
that are adjacent to Z10. [Examples 2 and 4)

5. Write and solve an
equation to find the

value of x. (Exampie 3) 115°

(2x + 5)°

7. Write and solve an
equation to find the
value of x ([Example 5)

L} Go Online You can complete your homewark online.

2. Mame the angle in four ways. [Example 1)

4. |ldentify three pairs of vertical angles. Name
afl the angles that are adjacent to £3.
[Examples 2 and 4)

6. Write and solve an equation
to find the value of x.

[Example 3]

120° X (24°

Test Practice

8. Open Response Write and
solve an equation to find (3y)°
the value of y.

120°
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Apply

9. Levi was designing a kite. He needs to determine the
measure of 24 before cutting the fabric. What is the

measure of angle A7

10. Jess was drawing a map of her neighborhood.

What is the measure of the angle of the

intersection between Derby Drive and Rosemont?

. Draw and label a pair of vertical angles.

13. {{[7 Be Precise A student said that the sum
of the measures of a pair of adjacent angles
must equal 180°. Is the student correct?
Write an argument that can be used to
defend your solution.

402 Module B - Geometric Figures

[3x + 15)°
Rosemont

103° {x +10y°

Derby Drive

12. @ Find the Error A student was finding
the value of x. ldentify the student's error
and correct it

x+6+60 =180

2% + 66 — 180
2% =14
{2x + &° x =57

14. ({l7 Reason Abstractly Determine if the
following statement is true or folse. If true,
provide a diagram. If false, explain.

A pair of ocute angles con afso be odjocent
angles.
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Lesson B-2

Complementary and Supplementary Angles

| Can... identify complementary and supplementary angles, and use What Vocabulary
them to write and solve equations to find unknown angle measures. Will You Learn?
complementary angles
supplementary angies
Explore Complementary and Supplementary
Angle Pairs
Q Online Activity You will use Web Sketchpad to explore the
properties of complementary and supplementary angle pairs.
B e,
i Mt
e e e ey o —— T f
—— ot L
Learn |dentify Complementary Angles i
Two angles are complementary angles if the sum of their measures |
is 90°. i
The measure of angle 1 |
Words plus the measure of angle :
2 equals 90 degrees. g
Symbols mLl + m22 =90° 2
Example 1 |dentify Complementary Angles
P il P YN (2 Talk About It
Give the measure of the angle that is complementary to the Trewor stated that all
given angle. complementary angles
are adjacent. Draw a
Complementary angles have a sum of 90°. &0° diagram that supports
The equation 60 + x = 90 can be used to find the ""_5 claim. Then draw a
measure of the angle that is complementary to the SEPTETI Mat SISIERLCS
given angle a counterexample. s
i Trevor comect?
Because x = 30, the measure of the angle complementary to thea
60 degree angle is _
I
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Math History
Minute

German mathematician
and astronomer
August Ferdinand
Mébius (1790-1868)
created the Mabius
strip which has
fascinated
mathematicians
wiorldwide since. It is
created by twisting a
strip of paper ane time
and then joining the
twa ends. The Mobius
strip only has one edge
and one side. You can
take a pencil and draw
asingle line ina
continuous laop
without ever crossing
an edge.

Check

Select the angle that is complementary to tha
given angle.

@ s 135°
E?ﬂ e
© 't ®
:‘E\
45

m Ga Online You can complete an Exira Example online.

=S

Learn Use Complementary Angles to Find Missing
Values

B Go Online Watch the animation to see how to use
complementary angles to find a missing value.

Step 1 |dentify the complementary angles.

B
£BAC and £ are complementary C
and hawve a sum of S0°.
Step 2 Write the relationship between the EMEEB
angles.
A D

m£BAC + mACAD = 90°

Step 3 Write an equation by substituting for each angle measure.
(9x} + 36 = 90

Step 4 Solve the equation.

9x + 36 =90 Write the equation.
—36 —36 Subtract 36 from sach side,
Sx = 54 Simplify.
g?x = % Drvide each side by 9.
X=| Simplify.

So, the value of x i;s 6.

404 Module B - Geometric Figures
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Example 2 Use Complementary Angles to Find
Missing Values

Write and solve an equation to find
the value of x. c

Part & Write an equation. (2x)°

Because m/ABC and m/CBD have a e 28°
sum of 907, write an equation showing A

that the sum of the two angle measures

is B0°.

+ | =90

Part B Solve the eguation.

2x + 28 =90 Write the equation.
—2B —28 Subtract 28 from each side.

2x = 62 Simplify.

R Divide sach side by 2

2 2

X = | | Divide by 2.

So,x =31
Check

Write and solve an eguation to find the value of x.

D

Part A Write an equation.

Part B Sobve the eguation.

B'Ea Omnlire You can complete an Exira Example onfine.

& Think About It!
What is the
relationship betweaen
the two angles shown?
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ke Think About It!
What do you know
about two
supplementary angles?

Learn |dentify Supplementary Angles

Two angles are supplementary angles if the sum of their measures is
180~

- The measure of angle 3 plus the measure
of angle 4 equals 180 degrees.
Symbols mi3 + ms4 = 1807

Example 3 |dentify Supplementary Angles

What is the measure of the angle that is supplementary to the
given angle?

135°

What is sum of the angle measures of supplementary angles?

Let x represent the measure of the angle that is supplementary to the
given angle. The equation 135 + x = 180 can be used to represent
this situation.

Solve the eqguation for x.

135 + x =180 Write the equation.
—135 —135 Subtract 135 from each side
x=45 Simplify,

50, the measure of the angle that is supplementary to the given
angle is 45°

406 Module B - Geomelric Figures
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Check

What is the angle measure of the angle that is
supplementary to the given angle?

67"

Gﬁu Omnilire ¥ou can complete an Extra Example onfine.

Learn Use Supplementary Angles to Find Missing
Values

You can use the properties of supplementary angles to find missing
measures.

) Go Online Watch the B
animation to see how to use

supplementary angles to find a
missing value. 108° / {4x)°

Step 1 Identify the
supplementary angles.

LADE and £BDC

Step 2 Write the relationship between the angles. Because
supplementary angles have measures with a sum of 1807,
set the sum of the angle measures equal to 180°.

mSADE + mSBDC = 1807

Step 3 Write an eguation by substituting for each angle measure.
108 + 4x =180

Step 4 Solve the equation.

108 +4x = 180 Write the equation.
—108 —108 Subfract 108 from each side,
Ay = T2 Simplify.
% = ¥ Divide each side by 4.
x=18 Simplify.
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k¢ Think About It

What is the relabonship
between the two
angles shown?

&) Talk About It!

Wy were the
expressions for the
angle measures nol set
aqual to each other
(10x = BO)?

@ Example 4 Use Supplementary Angles to Find

M e ":._l I"q".'.".: ues

Write and solve an equation to find the value of x.

Part A Write an equation.

Because the angles are supplementany angles, set the sum of the
two angle measures equal to 180°.

10x + B0 = 180

Part B Solve the equation.

10x + 80 = 180 Wrrite the equation
—BO —80 Subtract 80 from each side
10x = 100 Simplify
% = % Divide each side by 10
¥= Simp
So, x=10.

Write and solve an equation to
find the value of x.

Part & Write an equation.

Part B Solve the equation.

X =

) Go Online You can complete an Extra Example online

408 Module B - Geomelric Figures
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& Apply Engineering

A space shuttle scaffold has the angles shown.

Engineers determined that the measure of
angle ¥ needs to be about 7% less to be maore
supportive. What is the measure of the new
angle?

1 What 1s the task?

Make sure you understand exactly what
question to answer or problem to solve. You
may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?

Third Time What are you wondering about?

2 How can you approach the task? What strategies can you

usa?

3 What is your solution?
Use your sirategy to sobve the problem.

4 How can you show your solution is reasonable? @ Talk About It!
{"._i Write About It! Write an argument that can be used to defend How do you calculate

your solution.

the 7% decreasa in the
measure of the angle
labeled x*7
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Check

In the winter, a solar panel k= set with the angles shown. In the
summaer, the measure of angle x is reduced by about 46 2%_ What is
the new measure of the angle in the summer? Round to the nearest
degrea.

The new measure of angle x is about

i) Go Online You can complete an Extra Example online.

|'EJ Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FL1L

ﬂx'm;_'

s

B e A i
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Mama Penod Date

Practice L} Go Online You can complete your homewark online.

Give the measure of the angle that is complementary to the given angle. [Example 1)

Give the measure of the angle that is supplementary to the given angle. Exampile 3

4. 5 160° B. 50°
128°

Write and solve an eguation to find the value of x in each figur . Examples 2 and 4)

'
7. 8. 9. T
22° B85° 43°
(x+2)°
Ax®

10. 1"
-
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Test Practice

13. Equation Editer An adjustable water ski ramp is set at the angles shown.
An Instructor wants to decrease angle x by 8%. What is the new measure
of the angle, to the nearest tenth of a degree?

Apply

4. Truman's father is designing a toy car ramp for
him. Hi= dad determined that the measure of
angle x needs to be increased by 20%. What is
the measure of the new angle?

15. Draw a pair of supplementary, adjacent 16. '.@’ Persevere with Problems Find the
angles. Label the measures of the angles. measure of angle A and angle B for the
given situation.

complementary angles A and B, where
mZA = [y — 16)" and m£B = [y + 4

17. r@‘ Justify Conslusions A student said 1B. What is the value of x? Write an argument
that a pair of complementary angles cannot that can be used to defend your solution.
alzo be adjacent angles. Is the student
commect? Explain. Support your answer with 12
a drawing.

X
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| Can... classify and draw triangles, freehand, with tools, and with
technology given certain conditions, such as angle measures or side
lengths.

Explore Create Triangles

a Online Activity You will use Web Sketchpad to explore the
relationships among the side lengths or angle measures in a triangle.

| e et 4

-

Learn Classify Triangles

A triangle is a figure with three sides and three angles. The sum of
the measures of the angles is 180°.

A triangle can be classified by its angle measures.

_ acute triangle three acute angles
abtuse triangle one obtuse angle
right triangie one 90° angle

A triangle can also be classified by its sides.

scalene triangle three unequal sides
isosceles triangle at least two equal sides
equilateral triangle three equal sides

Classify each triangle by its angles and sides.

Lesson B-32

Triangles

What Vocabulary
Will You Learn?
acute triangle
equilateral triangle
isosceles triangle
obtuse triangle
right triangle
scalene triangle

(&) Talk About It!
Explain to a classmate
whiy right equilateral
and obtuse equilateral
triangles are not

possible.
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t Think About It!
What is an obluse

angke? What are
congruent sides?

Learn Draw Triangles Freehand

You can draw a triangle freehand given the angle and side length

descriptions.

m Go Online Watch the video to learn how to draw triangles

freehand.

The video shows how to draw an obtuse scalene and a right
isosceles triangle freehand. Use the spaces below for your drawings.

Draw an obtuse scalene triangle.
Start by drawing an obtuse
angle. The two segments of the
angle should have different
lengths. Connect the two
segments.

Draw a right isosceles triangle.
Draw a right angle. Draw the line
segments so they appear to be
the same length. Connect the
two segments to form a triangle.
Label the right angle. Draw tick
marks on the two congruent
segments.

Example 1 Draw Triangles Freehand

Draw a triangle with one obtuse angle and no congruent sides.
Classify the triangle by its sides and angles. Then determine if
these characteristics create a unique triangle or more than one

triangle.

Part A Draw a triangle with one obtuse angle and no congruent

sides.

Step 1 Draw an obtuse angle. The angle
should be greater than 90° and

less than 1805

Step 2 Draw the sides. None of the sides
should appear be congruent.

414 Module B » Geomelric Figures
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Part B Classify the triangle by its sides and angles. The triangle has
one obtuse angle and no congruent sides.

Part C Determine if these characteristics create a unique triangle ar
mare than one triangle.

If the triangle is facing a different way or turned, it does not create a
new triangle. You can draw a different triangle with the same
characteristics by drawing an angle with a different measure bul still
obiuse, The sides can be many different lengths as long as they are
not congruent. 5o, these characteristics create more than one
triangle.

Check
A triangle has one right angle and two congruent sides.

Part A Draw the triangle.

Part B Classify the triangie by its sides and angles.

Part C Is it possible to draw a different triangle with those same
characteristics? If so, explain what would be different. If not, explain
why not.

B Go Online You can complete an Exira Example online.

) Talk About It!
Make a conjectura
about three
characteristics that
would create a unigue
triangle. Draw an
example to support
your conjecture. Then
find a counterexample,
if one exists.
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() Talk About It!

How da toolks help you
draw a triangle with
greater precision?

Learn Draw Triangles Using Tools

You can draw figures with greater precision if you use tools such as a
ruler or a protractor.

E Go Online Watch the video to see how to draw the following
triangles with the given conditions, using tools.

Draw a triangle that has a 90° angle and a side that measures
5 centimeters.

Use a ruler to draw a line segment
that is 5 centimeters long.

Use a protractor to draw a 90" angle
from one endpoint. Bacause you are
only given one length, the second side
can be any length.

Connect the endpoints to draw the
third side.

Draw a triangle that has a 120° angle and sides that measure
7 centimeters and 9 centimeters.

Use a ruler to draw a line segment that is 7
centimeters long.

Use a protractor to mark a 1207 angle
at one endpoint. Draw the side that is
9 centimeters long. 9cm

120°
Tam
Connect the endpoints of the two
segments to draw the third side of the
triangle.
9cm
Tcm
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Example 2 Draw Triangles Using Tools

Use a ruler and a protractor to determine whether or not it is
possible to draw a triangle with a 45° angle, a 60° angle, and a
75° angle. If so0, draw the triangle. If not, explain why.

Step1 Draw a line segment. Because

side lengths are not givien, the
segment can be any length.

This will be the base of the bR
triangle. T,

Step 2 Draw the first angle. Use the # \
protractor to draw a 45° angle el %
from one end of the segment. # \

Step 3 Draw the second angle. Use #.
the protractor to draw a 607 4

angle from the other end of
the segment.

Step 4 Extend the sides of the
angles to determine whether
they intersect. Use a
protractor to measure the
third angle. Because the third
angle measures 75°, a
triangle with the given angle

measures is possible.

5o, a triangle with angle measures of 45°, 60°, and 75° is possible.

Check

Use a ruler and a protractor to determine if it is possible to draw a
triangle with a 32° angle, an 82° angle, and a 67° angle. If itis
possible, draw the triangle. If not, explain why.

0 Go Oniline You can complete an Extra Example online.

(&) Talk About It!

Without drawing the
triangle, how do you
know a triangle with a
45" angle, a 60° angle,
and a 78" angle is
possible?

& Talk About It!

Is it possible to draw
a different triangle
with those same
characteristics? If so,
draw the triangle. If
not, explain.
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@) Talk About It!

Without trying to draw
the triangle, how do
yiou know a trianghe
with a 83° angle, a 127
angle, and a 4-inch
side is not possible?

Example 3 Draw Triangles Using Tools

Use a ruler and a protractor to determine wiether or not it is
possible to draw a triangle with a 63° angle, a 127° angle, and a
side of 4 inches between the two angles. If so, draw the triangle. If
not, explain why.

Step1 Use the ruler to draw a line segment that measures 4 inches.
This can be the base of your triangle.

Step 2 Use the protractor to draw a 63° angle from one end of the
segment.

Step 3 Use the protractor to draw a 127° angle from the other end of
the segment

Step 4 Determine if the sides intersect

Use this space below for your drawing.

S0, because the sides do not intersact, a triangle with angle
measures of 63°, 127, and a side of 4 inches between the two angles
5 not possible.

Check

Use a ruler and a protractor to determine if it is possible to draw a
triangle with a 307 angle, a 60° angle, and a side that measures

7 centimeters between the two angles. If it is possible, draw the
triangle. if not, explain why.

) Go Oniline You can complete an Extra Example online.
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Learn Draw Triangles with Technology

You can create triangles with even greater precision by using
technology. If you are given a set of conditions, you can use
geometry software, such as Web Sketchpad, to determine if the
conditions determine a unique triangle, more than one triangle,

or no triangle.

G Go Online Use Web Sketchpad to complete the activity.

Web Sketchpad was used to create a triangle with a 327 angle and
twio 74° angles. Do these conditions determine a unique triangle,
more than one triangle, or no triangle?

mZBAC = 320° AB = 3.26in.
mSCBA = 74.0° AC = 3.26in.
mZACB = 74.0° BC = 180 in.

A c

B

The side lengths can vary, but the angle measures stay the same. 5o,

the given canditions create more than one triangle.

&) Talk About It

Without using
technology, s there
another way to
determine how many
triangles can be drawn?

Pause and Reflect

Use Web Sketchpad to verify that more than one triangle can be
drawn that satisfies the given conditions of having one 32° angle and
two 74* angles. Sketch and label at least 2 triangles below that meet
these conditions.
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(&} Talk About It!
Can you create more
than one triangle with
these conditions?

Explain.

Example 4 Draw Triangles with Technology

Use technology to determine whether or not it is possible to draw a

triangle with side lengths of 3, 5, and & inches. If so, draw the
triangle. If not, explain why.

E Go Online Use Web Sketchpad to complete the example.

Step 1 One side must have a length of & inches. Let BC = 6 inches.

A
AB=37in.
AC=1Tin.
BC=6.0in
B

c

Step 2 Using Web Sketchpad, drag the vertices to create a triangle
so that AC = 5 inches and AB = 3 inches.

AB =30in.
AC=50in. A
BC=#60in

C

So, a triangle with side lengths of 3, b, and & inches is possible.

Check

Determine whether or not it is possible to draw a triangle with side
lengths 3, 4, and 5 inches. If so, use a sketch to draw the triangle. If

not, explain winy.

) Go Oniline You can complete an Extra Example online.
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Period Date

Practice

1.

Draw a triangle with three acute angles and
two congruaent sides. Classify the triangle by
its sides and angles. Then determine if
these characteristics create a unigue
triangle or more than one triangle. (Example 1)

. Use a ruler and a protractor to determine

whether or not it is possible to draw a
triangle with a 507 angle, a 60° angle, and
an BO° angle. If so, draw the triangle. If not,
explain why. [Examples 2 and 3)

Use a ruler and a protractor to determine
whether or not it is possible to draw a triangle
with @ & millimeter side, an 8 millimeter side,
and a 90° angle between them. if so, draw the
triangle. If not, explain why. [Exampiles 2 and 3)

. Use Weh Sketchpad or other geometry

software to determine whether or not it is
possible to draw a triangle with side lengths
of 2, 2, and 5 inches. If so, draw the triangle.
If not, explain why. [Example 4)

L} Go Online You can complete your homewark online.

2. Draw a triangle with one right angle and two

congruent sides. Classify the triangle by its
sides and angles. Then determine if these
characteristics create a unigue triangle or
more than one triangle. [Example 1)

. Usze a ruler and a protractor to determine
whether or not it is possible to draw a
triangle with a 60° angle, a 60° angle, and a
60° angle. If so, draw the triangle. If not,
explain why. (Examples 2 and 3)

. Use a ruler and a protractor to determine
whether or not it is possible to draw a
triangle with a 75° angle, a 115" angle, and a
side of 4 inches between the two angles. If
=0, draw the triangle. If not, explain why.
(Examples 2 and 3)

Test Practice

8. Multiselect Select all of the sets of

measurements that can form a triangie.
135 15°, 1307
;907 3 inches, 7 inches
70,707, 708
17 inches, 8 inches, 2 inches

| 5 inches, 6 inches, 7 inches

Lessan B-3 - Triangles &21




Apply

9. The figure shows the Oak Creek trail, which is shaped

likke a triangle. Solve the equation 61 + 78 + x =
find the value of x in the figure. Then classify the
triangle by its angles and by its sides.

10. The three towns of Ripon, Sparta, and Walker form a

triangle as shown. Solve the equation 28 + 104

to find the value of x in the triangle. Then classify the

triangle by its angles and by its sides.

M. 7 Reason Abstractly Without drawing
the triangle, how do you know a triangle
with a 95° angle, a 95° angle, and a 5-inch
side = not possible?

13. l@’ Justify Conclusions Construct an
argument to explain why it is possible for a
triangle to contain three acute angles.

422 Module B - Geomelric Figures

180 to

Meadow 11 mi Trail Head

+x =180

12. Find the value of x in the diagram. Then,
find the supplement of the missing angle.

x* 505

14. Draw a triangle with one angle greater than
90" and no congruent sides. Then classify
the triangle.
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Lesson B-4

Scale Drawings

| Can... use ratio reasoning to find actual lengths and areas from a
scale drawing and reproduce a scale drawing at a different scale.

Learn Use Scale Drawings to Find Length

Scale drawings, or scale models, are used to represent objects that
are too large or too small to be drawn or built at actual size.

The scale gives the ratio that compares the measurements of the
drawing or model to the measurements of the real object. The
measurements on a drawing or model are proportional to the
measurements on the object.

You can use a scale drawing to find the actual length of an object or
the actual distance between two points.

Because the scale is 200 feet per unit, you can estimate that the
distance along Bowman Road from the intersection of Morehart Road
to the intersection of Blair Road is about 4 units, or B0D feet

Scale Length
mapg — lunit _ 4 ulnnz — map

actual — 0GRS N «— actual

What Vocabulary
Will You Learn?
scake

scale drawings
scale factor

scale models

(&) Talk About It!

What might be a good
scabke to use for the
scale drawing of the
Eiffel Tower, if the
actual height of the
tower is 324 meters?

Lesson 8-8 - Scale Drawings 823




@ Example 1 Use Scale Drawings to Find Length

Uze the scale of the map to find the actual distance between
Q Think About It! Hagerstown and Annapolis.
How can you use
equivalent ratios to
solve the problem?

The distance betweean the two cities on the map is 4 units.

Step 1 Write an equation invalving equivalent ratios, using the scale
as one of the ratios. Let d represent the actual distance
between the cities.

Scale Length
map — Tunit 4 units +— map

actual = 24 miles ~ dmiles  +— actual

Step 2 Use scaling to find the missing value.

— e

” R
Tunit  _ 4 units
24 miles d miles
.R_J.;:;
Wl

50, the actual distance between the cities is about 24 x 4, or
miles.
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Check

On the map, the distance between Akron and Cleveland is 1%— units.
What is the actual distance between the cities?

LAKE ERIE

Cleveland

B Go Online You can complete an Extra Example online.

Learn Create Scale Drawings

E} Go Online Watch the video to see how you can make your own
scale drawing if you know the actual measurements and the scale.

The video shows that, to make a scale drawing, first measure the

lengths and widths of the actual objects. Record the measurements in

a table. The table shows the measurements for the bedroom shown
in the video.

Object Length (ft) | Width (ft)

Room _ 10 _ 12
Bed 35 6.5
Dressor _I._E 5

Choose a scale for the drawing

T e
b

and convert each measuremeant

use the scale to draw the 1

measurements. One unit on the
grid paper equals 0.5 foot of SR BN
actual length. N8 NI ENNNENI SERSSEEEY

HH
e Aaf R EREE] SRaauaananaan;
using the scale. On grid paper, HH || 1 1:::.'::::::31;
:

1111111111

...................

Lesson 8-8 = Scale Drawings 825



Learn Use Scale Drawings to Find Area

You can use scale drawings to find the actual area of a space. First,
write an equation involving eqguivalent ratios to find the actual length
and width of the space. Then use the area formula to find the area.

The drawing shows the map
of a restaurant, drawn to scale.
On the map, 1 inch represents
5 feet. What is the actual area
of the kitchen?

The kitchen is a rectangle. Kitchen
To find the area of the kitchen,
first find the length and width of
the kitchen.

Sin.
Scole:1in.=5ft

Step 1 Find the actual length of the kitchen.

¥
1iFI._9ir|- s = O e w E a?
T Because 1 ¥ 9 = 8 multiply 5 x 9
\ s
Actual length: ft

Step 2 Find the actual width of the kitchen.

L |

1im. 5 im. . ~
'é'l'?t'= ‘w_ul:‘lt'_ Because 1 ¥ 5 =5, multiply 5 X 5.
d
Actual width: fit

Step 3 Find the actual area of the kitchen.

Area = length » width
= 45 = 25K
1125 fit?

S0, the actual area of the kitchen is 1,125 square feet.
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& Example 2 Use Scale Drawings to Fint

The scale of the floor plan is
1inch = 3 feet,

What is the actual area of i
Bedroom 37 | noos

Bedroom 3 is a rectangle.

Tao find the area of Bedroom 3,
first find the length and width
of Bedroom 3.

The actual length of Bedroom 3 is 3 = 4%. or 13% foet.
Step 2 Find the actual width of Bedroom 3.

4
3 in.

W
o

1in.

in.
Ift

The actual width of Bedroom 3 is 3 ¥ 3, or 9 feet.
Step 2 Find the area.

The areais13.5 x Qor __ square feet

Find the actual area of Bedroom 1.

0 Go Oniline You can complete an Extra Example online.

t Think About It

What unit of measure
will you use in your
answer?

Lessan B-8 - Scale Drawings 427



ko Think About It

Will your drawing be
smaller or larger than
the one shown?

Learn Reproduce Scale Drawings

Artists use scale drawings to create wall murals. An artist might draw
the mural on a piece of grid paper. Then, he or she would draw a

much larger grid on the wall before painting or drawing the mural.
You can use a scale to reproduce a drawing that is similar to the

original but a different size.

Explore Scale Drawings

Bn‘.}nline Activity You will use Web Sketchpad to explore how to
reproduce scale drawings using different scales.

T ey SwL
FE BT BT
(L E - T
[- -8 T E - B Y
sl ofisdAs
Waliw Feids
Fsjmm Mrie

& Example 3 Reproduce Scale Drawings
The diagram represents a city park. The scale is 1 unit = 30 meters.

Reproduce the drawing with a scale of 1 unit = 10 meters.

The length of the drawing of the park is 4 units.

The width of the drawing of the park is 1.5 units.

The actual dimensions ofthe park are 4 -30o0r ___________ meters and
15-300r —____ meters.

Uszing the new scale of 1unit = 10 meters, the new drawing will have
a length of 120 + 10 or 12 units.

The new drawing will have a width of 45 <+ 10 or 4.5 units.
fcontinued on next page)
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S0, to reproduce a scale drawing, use the grid to count the number
of squares for the length and width of the original drawing, use the
new scale to find the length and width of the new drawing, and
create the new drawing on the grid, counting the squares for the new
length and width.

Using the new dimensions, the drawing is created with a length of
12 units and width of 4.5 units.

II

||

|
bl

=

Check

The drawing shown uses a scale of
1unit = 2 feet. Choose the drawing that
is reproduced using the new scale,

1 unit = 6 feet.

®

0 Go Oniline You can complete an Extra Example online.

(&) Talk About It!
In the secand scale
drawing, why are the
drawing dimensions
multiplied by 10
instead of 307

Lesson 8-8 = Scale Drawings 829



&) Talk About It!

What do you need to

determing belore you
calculate the cost of

the flooring?

@ Apply Construction

William is laying new flooring in
a storage shed. The blueprint
of the floor shown uses a scale
of 1 inch = 3 feet. If the building
material costs $1.09 per square
foot, how much will it cost for
the new flooring? Round to the
nearest cent if necessary.

1 What is the task?

Make sure you understand exactly what question to answer or
problem to sobve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words,
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to sohqe the problem.

4 How can you show your solution is reasonable?

Q Write About ! Write an argument that can be used to defend
your solution.

430 Module B - Geomelric Figures
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Check

Chantele is buying wallpaper for one wall of her living room. The
blueprint of the wall uses a scale of 1inch = 4 feet. If the wallpaper
costs $179 per square foot, how much will it cost to buy wallpaper for
the actual wall of the living room? Round to the nearest cent if

necessany.

) Go Oniine You can complete an Extra Exampie anline.

Pause and Reflect

Compare what you learmed about scales and scale drawings in this
lesson to concepts you learmed in an earlier module or grade. How
did knowing those concepts help you in this lesson?

Lesson B-8 - Scale Drawings 431



Learn Find a Scale Factor
A scale written as a ratio without units in simplest form is called the

@ Talk About It scale facior
"'“I "‘" s “”F R "::h; Find the scale factor of a model sailboat if the scale is
z 1inch = 6 feet.
1inch : : :
S fect Write the ratioc as a fraction,
finch _ 1linch B .
Steat  72unches Multiply & feet by 12 to converd feet to inches

Divide out the common units.

Pause and Reflect

Using the grid paper shown, create a scale drawing of a room in your

school or home. Include the scale in your drawing. Trade your

drawings with a classmate. Find the actual length or area of the room
of your classmate's drawing.

mhn sl

S m i — p———

s o s
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Mama Penod Date

i o Online You Can complele Your homework onlime.
Practice Q y

Refer to the map of Florida. (Example 1)

1. What is the actual distance between

Daytona Beach and Orlanda? Use a ruler to
measure the map.

2. What is the actual distance between Tampa
and Orlando? Use a ruler to measure the map.

Refer to the floor plan. The scale of the floor
plan iz 1inch = & feet. [Exampiz 2)

3. Find the actual area of the halhway.

Kibehen

4. Find the actual area of the kitchen.

Living Roam

Test Practice

5. The drawing of a vegetable garden uses a 6. Grid The drawing of a sandbox uses a
scale of 1 unit = 10 feet. Reproduce the scale of 1 unit = 12 inches. Reproduce the
drawing with a scale of 1 unit = 5 feet. drawing with a scale of 1 unit = 24 inches.
[Example 3)
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Apply

7. Mr. Miller is tiling his shower floor. The blueprint of the shower [ L]
floor shown uses a scale of 1inch = 3 feet. if the tile costs
$£5.99 per square foot, how much will it cost to tile the
bathroom? Round to the nearest cent if necessary.

B. Raul is drawing a plan for his bedroom. He needs to determing
the material costs for his flooring. The blueprint of the bedroom
uses a scale of 1inch = 4 feet. If the flooring material costs
%2 55 per square foot, how much will it cost to buy the flooring

for Raul's bedroom?

9. {7 Reason Abstractly Determine if the
following statement is frue or false. Write an
argument that can be used to defend your
solution.

If the scale foctor of o scale drawing is
gregter than one, the scale drowing is
smaller thon the object.

N. Two cities are 64 miles aparn. If the distance

on the map is E'l-;l- inches, what is the scale
of the map?

434 Module B - Geomelric Figures

1.251n.

1.5in.

10. Conduct brief research to find what careers
use scale drawings.

12. A rectangle has an area of 24 square
inches. The rectangle is reduced by a scale

factor of %— What is the area of the new

rectangle?
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Lesson B-5

Three-Dimensional Figures

| Can... describe three-dimensional figures and determine the
shapes resulting from horizontal, wertical, and angled cross sections.

Learn Describe Three-Dimensional Figures

A polyhedron is a three-dimensional figure, or solid, with flat surfaces
that are polygons. Prisms and pyramids are types of polyhedra.
Polyhedra is the plural of polyhedron.

& prism is a three-dimensional figure with at least two congruent
parallel faces called bases that are polygons. Prisms are named by
the shape of their base.

Triangular Prism

Rectangular Prism
A pyramid is a three-dimensional figure with one base that is a
polygon and other faces that are triangles. Pyramids are also named
by the shape of their base.

AP

Rectangular Pyramid Triangular Pyramid

The diagram shows the paris of a prism: the faces, the edges, and

the vertices.
An edge is the line segment where two faces

of a polyhedron meet. BC is an edge.

A face iz a flat
surface of a
polyhedron.
Rectangle
DCGH s a
face.

S
A vertex, such as E, is where three or more
faces of a polyhedron intersect. Vertices is

the plural of vertex. fcontinued on next page)

What Vocabulary
Will You Learn?
bases

cone

cross section
cylinder

edge

face

plane
polyhedron
prism

pyramid
vertices
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Your Notes "\

(&) Talk About It!
Why are cylinders and
cones not polyhedra?

) Talk About It!
Any rectangular prism
has six faces. Consider
other priems, such as
triangular priems and
pentagonal prisms.
How can you find the
number of faces, if the
base ie a polygon with
n sides?

There are also solids that are not polyhedra. A cylinder is a three-
dimensional figure with two parallel and congruent circular bases
connected by a curved surface. A cone has one circular base
connected by a curved side to a single point, called an aopex.

cylinder cone

h bases
e

Example 1 Describe Three-Dimensional Figures
The figure shown is a rectangular prism.

Find the number of faces, edges,
and vertices.

The faces are the flat surfaces of the o

prism. The prism has a top face, a
bottom face, two side faces, a front

face, and a back face.

The edges are the line segments
where two faces meet

Edges: AB, BC, D, AD, TG, GH, DH, FG, EH, EF, AE, BF
The vertices are 4, B C. D E F G and H.

5o, a rectangular prism has 6 faces, 12 edges, and B vertices.

Checlk

The figure shown s a triangular prism.
Find the number of faces, edges, and
vertices.

faces: | |

edges: |

Q

wertices: |

nﬁnﬂrﬂhe You can complete an Extra Example anline.
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Learn Describe Cross Sections of Three-
Dimensional Figures

A plane is a flat surface that extends forever in all directions. The
intersection of a solid and a plane is called a cross section of the solid.

G Go Online Watch the video to see the cross sections of different
three-dimensional figures.

The video shows various three-dimensional figures and their cross
sections. The table shows the three cross sections of a cylinder.

Horizontal Vertical Angled
A horizontal cross | A wertical cross | An angled cross
section results in a { section results in | section results n an
circle. | a rectanqgle. oval.

Example 2 Describe Cross Sections of
Three-Dimensional Figures
A square pyramid is shown.

Describe the shape resulting from a horizontal
cross section, a wvertical cross section, and an
angled cross section.

The tahle shows the result of each cross section.

Horizontal Vertical
A horizontal cross A vertical cross An angled cross
section results in a section results in a section results in a
square. triangle. trapezoid.

\

&

(&) Talk About It!

Cross sections are
sameatimes used to
show the interiors of
buildings, cars,
airplanes, and even
bugs! Research to find
examples of cross
sections and explain
how they might be
usead.

& Talk About It

Why is the cross
section through the
center of a sphere
always a circle, no
matter which way it is
sliced?
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ko Think About It

How will you visualize
how the cross sections
will looak?

%Tai]{ About It!

Mario states that all of
the faces of a cube are
squares. For this
reason, the shape
resulting from the cross
section of a cube is
always a square, N
miatter which way the
cube is sliced. Explain
why Mario i incarrect
and draw a
counterexample.

Check

Describe the shape resulting from the vertical

cross section of the triangular pyramid.

Example 3 Describe Cross Sections of
Three-Dimensional Figures

A rectangular prism is shown.

Describe the shape resulting from a vertical
cross section, a horizontal cross section, and an

angled cross section.

Horzonial
A horizontal cross
section results ina

A vertical cross
saction results in a

Angled

An angled cross
section results ina

50, a rectangular prism has a rectangular vertical cross section, a
rectangular horizontal cross section, and a rectangular angled cross

section.

Check

Describe the shape resulting from the cross
section of the triangular prism.

/N

) Go Oniline You can complete an Extra Example online.
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Nama Peniod Date

Practice L} Go Online You can complete your homewark online.

1. The figure shown is a pentagonal pyramid. 2. The figure shown is a triangular pyramid.
Find the number of faces, edges, and Find the number of faces, edges, and
vertices. [Example 1 vertices. [Example 1)

3. Atriangular pyramid is shown. Describe the 4. A cylinder is shown. Describe the shape

shape resulting from a horizontal cross resulting from a horizontal cross section. a
section, a vertical cross section, and an vertical cross section, and an angled cross
angled cross section. ([Examples 2 and 3) section. (Examples 2 and 3)

Test Practice
5. A cube is shown. Describe the shape 6. Open Response A sphere is shown.
resulting from a horizontal cross section, a Describe the shape resulting from a
vertical cross section, and an angled cross horizontal cross section, a vertical cross
section. Examples 2 and 3) section, and an angled cross section.
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Apply

7. Refer to the figure. Identify the figure. Find the number of
faces, edges, and vertices. Then describe a real-world
object that resembles this figure.

B. Refer to the figure. ldentify the figure. Find the number
of faces, edges, and vertices. Then describe a real-world
object that resembles this figure.

8. Select a real-world three-dimensional 10. @? Reason Abstractly Determine if the
object. Draw the object and describe the following statements are always,
resulting shape from a horizontal cross sometimes, or never true. Explain your
section of the object. reasoning.

a. A prism has a rectangular base.

b. The lateral faces of a pyramid (the faces
that are not the base) ane triangles.

1. Determine if the following statement is true 12. Determine if the following statement is frue

or folse. If false, provide a counterexample. or folse. If false, provide a counterexample.
A prism always has an even number of A prism always has 2 bases and 4 foces.
vertices.
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Module 8 « Geometric Figures

Review

|EI Foldables Use your Foldable to help review the module.

Defintion Definthion

Cefinrtion Definrfion %
A 1]
L. o
o =
5 i
< =
H

Definition Defintion
—i ~
ia) £
= &

Rate Yourselft Q Q &

Complete the chart at the beginning of the module by placing a checkmark in each row
that corresponds with how much you know about each topic after completing this module.

Write about one thing you learned, . Write about a question you still have,
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Reflect on the Module

Usze what yvou learned about geometric figures to complate the graphie organizer.

€ Essential Question

How does geometry help to describe objects?

What are angles? How do angles help describe real-world objects?

What are triangles? How do triangles help describe real-world objects?

N G | gy O Rtk g

What are polyhedrons? How do polyhedrons help describe real-world objects?
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Test Practice

1. Multizelect Which of the following correctly
names the angle shown? Select all that apply.
[Lesson 1)

| £2
V-4

| ZACV
| LAVC

| £VCA

2. Table tem Place an X in each cell to indicate
whether each pair of angles represents a pair
of vertical angles, adjacent angles, or neither.
[Lesaon 1)

wertical

Lland £3
25 and 26
L5 and £4 |
A1and £2

3. Equation Editor The diagram represents the
trajectory of an airplane at take off. The angle
that represents the trajectory of a jet is 15%
greater than the trajectory of the airplane.
How many degrees does the trajectory angle
of the jet measure? [Lesson 2)

woe

4. Open Response A tree iz leaning as shown in
the figure. (Lessen 2}

{12x + 9)° } 105°
e -

A. Write an eguation that can be used to find
the value of x. Explain your reasoning.

B. What is the value of 7 What is the
measure of the acute angle formed by the
tree and the ground?
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5. Multiple Choice |z it possible to draw a 8. Open Response The shaded figure in the

triangle with side lengths of 2,3, and 5 diagram below represents a rectangular
inches? If yos, select the triangle that meets parking lot. The scale of the drawing is
the given conditions. If not, select the answer 1 unit = 40 yards. (Lessan 4)

that explains why [t [= not possible. (Lesson 3)

@ AB=120in. 4
AC=30in. A
BC=30in. 4

Al What is the length and width of the
It o8 parking lot in units?

@ AB=20in.
AC =3.0in,
BC=40in.

B. Suppose the scale drawing is reproduced
using a scale of 1 unit = 20 yards. What is
the new length and width, in units, of the

{:::::]. It is not possible to draw the triangle drawing of the parking lot?

because the sum of two of the side

lengths is greater than the third side.

B

@ It i= not possible to draw the triangle
because the sum of two of the side 9. Multiple Cheice Which of the following

lengths is not greater than the third side. describes the cross section of a cylinder and
a vertical plane as shown? [Lesson 5)

6. Open Response Use a ruler and a protractor
to determine whether or not it is possible to
draw a triangle with a 50° angle, an 80°
angle, and a 40° angle. Then complete the
sentence below. (Lesson 3)

A triangle with angle measures of 50°, B0r,

and 40¢ possibla.
' @ circle 1:1'_:'} rectangie
ellipse (©) square
7. Open Response The distance between
Franklin City and Willamsville on a map is 10. Multiple Cheice Which thr limensional
3.2 Inches- the. scale of the mep. s figure has 6 faces, 12 edges, and 8 vertices?
1inch = 15 miles, how many miles apart fLesson 5§

are the two chties? [Lessan 4)

i | @ rectangular prism

| square pyramid
@ triangular prism
@ triangular pyramid
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Module 9
Measure Figures

€ Essential Question

How can we measure objects to solve problems?

What Will You Learn?

Place a checkmark {+) in each row that caorresponds with how much you already know
about each topic before starting this module.

KEY Before | After

O —teontinen. Q) —twresaere -t | Q0| G| O | O

—

finding circumferences of circles

using circumferences of circles to find missing
dimensions

finding areas of circles

using circumferences of circles to find area

finding areas of composite figures
finding volumes of prisms and pyramids

using volumes of prisms and pyramids to find missing
dimensions

finding surface areas of prisms and pyramids

finding wolumes and surface areas of composite figures

‘: oldables Cut out the Foldable and tape it to the Module Review at the end of the
module. You can use the Foldable throughout the module as you learn about measuring
figures.
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What Vocabulary Will You Learn?

Check the box next to each vocabulary term that you may already know.

O area O face

O center O lateral face
O circle O pi

O circumferance O prism

O composite figure O pyramid

O diameter O radius

Are You Ready?

O regular pyramid
O semicirche

O slant height

O surface area

O volume

Study the Quick Review to see if you are ready to start this module.

Then complete the Quick Check.

Example 1
Find area of triangles.

Find the area of the triangle.

A= ";"bh Area of a tiangle
A= %ﬂﬁ}[E} Replace b with 6 and h with 3,
A=9 Simplify.

The area of the triangle is 9 square feet.

Exampie 2
Find area of parallelograms.

Find the area of the parallelogram.

\

A= bh Area of a parallelogram
A = ([B)i4) Replace b with 8 and h with 4.
A=32 Simiplify.

The area of the parallelogram is 32 square
meters.

Quick Check

| 1. A road sign in the shape of a tiangle has
a base length of 18 inches and a height
of 16 inches. What is the area of the road

sign?

2. A banner in the shape of a parallelogram has
a length of 3.5 feet and a height of 2.5 feet.
What is the area of the banner?

Hoawr Did You Dot

Which exercises did you answer correctly in the Quick Check?

Shade those exercise numbers at the right

446 Module 9 - Measure Figures
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Lesson 9-1

Circumference of Circles

| Can... find the circumferences of drcles, given the radius or What Vocabulary
diameter, using the formulas for the circumference of a circle, and Will You Learn?

find the radius or diameter of a circle, given its circumference. ‘:'f*-'"lter
circle
circumference
Learn Radius and Diameter “:T;}E"Er
p
A circle is the set of all points in a plane that are the same distance radius

from a point, called the center. The diameter is the distance across a
circle through its center. The radius is the distance from the center to

any point on the circle.

Label the parts of the circle with the correct terms.

center diameter radius

Because the radius of a crcle is the distance from the center to any
point on the circle, the length of the diameter is always twice the
radius. It also means that the radius is half the diameter.

=) Talk About Itl

/ What equation can be
usad to find the
diameter d of a circle

given the radius r?

Gy b 0D Al v Pl B o o iy

a=2r
1
=29 &) Talk About It!
What equation can be
usad to find the radius
rof a circle given the
diameter a7
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Explore The Distance Around a Circle

) Online Activity You will explore the relationship between the
distance arpund a circle and its diameter.

il [ -]
TR PSS F O i A
e v ——r
g g B —
.,a-ul
= =
Bk Do #4470 oo
Badilen  gotmes b ﬂ_ i ;T

@ Talk About It!
When you usa 314

nt%lnﬂnﬂ the

circumference of a
circle, will it be the
exact circumference or
an approximation?
Justify your response.

Learn Circumference of Circles

Circumfarance is the distance around a circle. The circumference of
a circle is proportional to its diameter. The exact ratio of % is

represented by the Greek letter w (pi). The value of W is 3.1415926...
The decimal never ends, but is often approximated to 3.44. Another

approximation for m is 2—:_,2-

The table shows the use of two formulas to find the crcumference of
a circle.

Words Madel

To find the circumference C of a
circle, multiply ™ by its diameter,
d or 7 by two times its radius, r.

Symbols

C=7dor C=2nr

A48 Module 9 - Measure Figures
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@ Example 1 Find the Circumference Given the

Liameter

Big Ben is a famous clock tower in
London, England. The diameter of the

clock face is 23 feat.

Find the circumference of the clock
face. Use 3.14 for n. Round to the
nearest hundredth if necessary.

Because you are given the diameter,
use the formula C = wd.

C=nd
L= m23)
C=23nm

C = 23(314)

Circumference of

a circle
Replace o with 23
Simpdify. This is the exoct circumference.

Replace w with 314,

C=T7222 Simplifi. This is the opproximate circumference
5o, the distance around the clock face is about _ _feal.
Check

The Niagara SkyWheel, which overlooks Miagara Falls, Canada,
has a diameter of 50.5 meters. Find the circumference of the

Miagara SkyWheel. Use 314 for m. Round to the nearest hundredth

if necessary.

0 Go Oniline You can complete an Extra Example online.

k¢ Think About It

What fermula can you
use 1o find the
circumference if you
know the diameter?

(&) Talk About It!

In the fourth line of the
solution, why was the
equal sign (=) changed
o an approximatahy
equal to symbal (=)?
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k# Think About It!
What farmula can you
use 1o find the

circumference if you
know the radius?

&} Talk About It

Why are the units of
the circumference
given as inches and
not square inches or
cuhic inches?

Example 2 Find the Circumference Given the
Radius

Find the circumference of a circle with a radius of 21.2 inches. Use
314 for =. Round to the nearest hundredth if necessary.

Because you are given the radius, use the formula C = 2mr.

C=27r Circumference of a cirde

C= E'J'l!( ” Replace rwith 21.2.

C= | n Simiplify. This is the exoct circumference.
C=424 ( - D Replace & with 3.14.

C= | Simplify. This is the opproximofe circumference.

Sno, the circumference of a circle with a radius of 21.2 inches is about
13214 inches.

Check

Find the circumference of a circle with a radius of 0.9 centimeter. Use
314 for T Write your answer as a decimal rounded to the nearast
hundredth.

Bﬁumlm You can complete an Exira Example online

Pause and Reflect

Compare and contrast the concepts of perimeter and circumference.
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Learn Use Circumference to Find Missing
Dimensions

You can use the formula for the circumfference of a circle to find the
diameter or radius, given the circumference. Rewrite the
circumference formula in terms of o or r using the properties of

equality.

C=xd C=2=r
a
*
C=nd Circumference of a C=2xr
circle
£_=d Division Property of < _2wr
TR D:FE 4 27 2w
Equality
C : : C
==4d Simplify. et
c i
d = r= I

) Talk About It

Why isthere a 2 in

the denominator for the
equation ta find the
radius, but not in

the equation to find

the diameter?

& Example 3 Find the Diameter Given the
Circumference

One of the largest water fountains in the world, Singapore’s Fountain

of Wealth, consists of a circular bronze ring that has a circumference
of 66 meters.

Find the approximate diameter of the fountain's bronze ring. Use
3.14 for x. Round to the nearest hundredth.

Because you need to find the diameter, use the formula o =%.
[y " ;
d = % Diameter of a circle
G5 ;
d= 314 Replace 7 with 214 and C with 66.
d=2102 Simpdify.

50, the approximate diameter of the fountain's bronze ring is about
21.02 meters.

ke Think About It!
What is a good
estimate for the
diameter? Explain how
you caleulate that
estimate.

) Talk About It!
How does the solution

compare o your
astimate?
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kg Think About It!

What ks a good estimate
far the radius? Explain
how you calculate that
astimata.

@) Talk About It!

How does your
solution compare to
the estimata?

ma

Check
Find the approximate diameter of 2 basketball hoop that has a

circumference of 56.52 inches. Use 314 for ‘m. Round to the nearest

hundredth if necessany.

Example 4 Find the Radius Given the
Circumference

Find the approximate radius of a circle with a circumference of
70.82 inches. Use 314 for w. Round to the nearest hundredth.

Because you need to find the radius, use the formula r = %

=i 4
r= 5= Radius of a circle
= 0, Replace = with 334 and C with 70.82
E'B_M: n - s -
re=1128 Simplify.

So, the approximate length of the radius of a circle that has a
T0.B2-inch circumference is about __________ inches.

Checlk

Find the approximate radius of a circle with a circumference of
792 centimeters. Use 314 for . Round to the nearest hundredth.

mﬁnl_‘:lrih'le You can compéete an Extra Example online.
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@ Apply Gardening

Kamma has a circular garden with a radius
of 3 feet. The diameter of her neighbor's .} Go Online Watch
circular garden is 2.5 feet longer than the j the animation.
diameter of Kamma's garden. How much [

landscape edging does her neighbor need |
to border her garden? Use 314 for 7. Round
to the nearest hundredth.

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
user

@ Talk About It!

Is it possible to find
the circumference of

3 What is your solution? the neighbor’s garden
Use your strategy to soive the problem. using only radius
measurements rather

than finding the
diameters? Explain
YOUr reasoning.

4 How can you show your solution is reasonable?

Q Write About ! Write an argument that can be used to defend
your solution.
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Check

A nickel has a diameter that is 216 millimeters longer than the
diameter of a penmy. If the radius of a penny s 9.525 millimeters,
what is the circumference of a nickel? Use 314 for w. Round to the
nearest tenth.

aﬁuﬂﬂlne You can complete an Exira Example online.

Pause and Reflect
Create a graphic organizer that will help you choose when to use the

diameter or radius to find the circumference.
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Practice 3 Go Online You can compiete your homework onfine.

1. Find the circumference of the watch face. 2. A circular fence is being used to surround a
Use 314 for w. Round to the nearest dog house. How much fencing is needed to
hundredth if necessany (Exampbe 1) build the fence? Use 314 for 7. Round to the

nearest hundredth if necessarny. ([Example 1)

W5
-
3. Find the circumference of a circle with a 4. Find the circumference of a circle with a
i 1 : radius of 4.4 inches. Use 3.14 for 7.
radius. of Ei-i- vards. Use 314 for . Write

Round to the nearest hundredth if

your answer as a decimal rounded to
necessary. (Example Z)

the nearest hundredth. [Example 2)

8. The world’s largest flower, the Rafflesia, has 6. A helicopter pad has a circumference of

a circumference of 286 centimeters. Find 4?-;- yards. Find the approximate diameter of
the approximate diameter of the flower. Use the helicopter pad. Use 314 for . Write your
314 for . Round to the nearest hundredth if answer as a decimal rounded to the nearest
NEDESSATY. Fxmmpie 5 hundredth if necessary. (Exampile 3}

Test Practice

7. Find the approximate radius of a circle with 8. Equation Editor Find the approximate

a circumference of 34.48 inches. Use 314 radius of a circle with a circumference of
for w. Round to the nearest hundredth. 198 centimeters. Use 314 for . Round to
[Example 4) the nearest hundredth.
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Apply

9. Poppy is using wire to make metal wall hangings that have the
radius shown for her friends. Her older sister is making her wall

hangings with a diameter that is 1% inches longer than Poppy's.
How much more wire did her sister use per wall hanging than

Poppy? Use 314 for . Write your answer as a decimal rounded to
the nearest hundredth.

10. Arun is making a bubble wand out of wire. The circular part of the
wand has the radius shown. The diameter of his friend's wand is
4 5 millimeters shorter than the diameter of Arun's wand. How
miuch wire did his friend need to make the circular part of his
wand? Use 314 for w. Round to the nearest hundredth.

M. 7\¥ Persevere with Problems Find the 12. Draw and label a circle with a
distance around the figure. Use 314 for . circumference between 10 and 15
centimeters. Label the length of the
diameter.
il
13. (¥ Reason Abstractly How would the 14. ([l Justify Conclusions Use mental math
circumference of a circle change if its radius to determine if the circumference of a circle
was doubled? Provide an example to with a radius of 5 inches will be greater than
SUppOrt your reasoning. of less than 20 inches. Write an argument

that can be used to justify your solution.
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Lesson 9-2

Area of Circles

| Can... find the areas of circles, given the radius or diameter, What Vocabulary
using the formula for the area of a circle. Will You Learn?
area
semicircle

Explore Area of Circles

{B Online Activity You will explore how to use the formula for the
area of a parallelogram to help determine the formula for the area of
a circle.

um fm . r——
N i E e i

T

iy 1 o v

Learn Derive the Formula for the Area of a Circle

When a circle is divided into sections, you can rearrange the sections
to make a figure that resembles & parallelogram. You can then use
the farmula for the area of a parallelogram to derive the formula for
the area of a circle.

The process of writing the formula for the area of a circle based on
the formula for the area of a parallelogram is shown.

Eogry b 6 W Cars-H I il il

A= bh Area of a parallelogram
A=br Because h = r, replace h with r.

Because C = 2wr, replace C with 27r.

A =S(2nr

The formula A = -%121:!}: can be simplified to obtain A = wtr. So, the

I
A= {E'C}f Because b = =C. replace b with 5C |
I
formula for the area of a circle A = . I
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Zu Chongzhi

Math History
Minute

Various values for @™
have been used
throughout history.
Chinese mathematician
Zu Chongzhi (429-
500 B.C.E.) calculated
T as % ar
31415929 Later,
Hindu mathematician
Aryabhata (476-550
C.E) calculated m
m. In M50,
another Hindu
mathematician
Bhaskara Il (1114-
HE85) obtained a value

3,527
of 1250" or 31416,

as

Learn Area of Circles

Area is the measure of the interior surface of a two-dimensional
figure. As with the area of polygons, the area of a circle is expressed
in square units.

The table shows the use of the formula to find the area of a circle,
given the radius.

Words Maodel

The area A of a circle equals the
product of m and the square of
the radius r.

Example 1 Find the Area Given the Radius

Find the area of the circle. Use 314 for w. Round
to the nearest hundredth if necessary.

A=nr Area of a arcle

A= T14.2P Replace r with 14.2.

A=20164n Simplify. This is the exoct area.
A=20164314) Replace wwith 334

A=6331496 Simplify. This is the opproximate area.

50, the approximate area of the circle is sguare inches.
Check

Find the area of the circle. Use 314 for .

Write your answer as a decimal rounded to the
nearest hundredih.

mﬁnl_‘:lrih'le You can compéete an Extra Example online.
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& Example 2 Find the Area Given the Diameter

The city of Wellington is commissioning a statue
to honaor their former mayor. The circular base of
the statue will be 26 feet in diameter.

What iz the area of the space needed to fit the
basze of the statue? Use 314 for . Round to

the nearest hundredth if necessary.

Step 1 Find the radius of the circle.

Because the diameter of the base of the statue
is 26 feet, the radius of the base is 26 + 2 or

feat

Step 2 Calculate the area of the circle.

A=mr Area of a circle
| ¥
A= Replace rwith 13.
A= ™ Simplify. This is the exoct area.
A= 159[ ] Replace ™ with 3.14
A = 530.66 Simplify. This is the opproximate area

So, the area of the space needed to fit the base of the statue is about
530.66 square feet

Check
The circular area covered by a lawn sprinkler has a 24 25-foot

diameter. What is the area of the space covered by the sprinkler?
Use 314 for m. Round to the nearest hundredth if necessary.

0 Go Oniline You can complete an Extra Example online.

f# Think About It

What is a good
estimate for the area
of the base of the
statue? Explain how
you calculated that
estimate.

&) Talk About It!

How does the solution

compare o your
estimate?
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kg Think About It!
What is a good estimate
for the area of the space
the dog has to roam?

Explain how you
calculated that estimate.

(&} Talk About It!

How does the salution
compare to your
astimate?

Learn Area of Semicircles
A semicircle is half of a circle.

The table shows the use of the formula to find the area of a
semicircle, given the radius.

Waords Model

The area A of a semicircle equals
half the product of ® and the
square of the radius r.

Symbols
s |
A=omr

(%] Example 3 Find Area of Semicircles

A wireless fence transmitter at the back
door of a house allows a dog to roam freely
within a semicircle that has a radius of 30
feet.

What is the area of the space the dog has
to roam? Use 3.14 for w. Round to the
nearest hundredth if necessary.

30 ool radius

A= %ﬂr] Area of a semicircle

A= ;—n( -D] Replace rwith 30.

A= |1'|.' Simplify. This is the exoct area.

A= 4Eﬂ[|_] Replace & with 314.

A=1413 Simplify. This is the opproximate area.

5o, the dog has an approximate roaming area of 1,413 square feet

A60 Module 9 - Measure Figures
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Check

What is the area of the semicircle? Use 314 for m.
Write your estimate as a decimal rounded to the
nearest hundredth.

mﬁa Onlire “ow can complete an Bxira Example online.

Learn Use Circumference to Find Area

When you know the circumference of a circle, £e=tibdm
you can work backward to find the area of the
circle.

&) Go Online Watch the animation to learn
how to find the area of the circle, given its
circumference.

Step 1 Find the radius of the circle.

C=2x%r Circumierence of a circle
B84 =2.314.r Replace C with 18.84 and = with 214,

18.84 = 6.28r Simplify.

1284 _ 628

€38 ~ E38 Division Property of Equality

3=r Simplify,

Step 2 Find the area of the circle.

A=mrd Area of a drcle
A=314.32 Replace T with 314 and rwith 3.
A=2826 Simpify.

The area of the circle is about 28.26 m2
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Example 4 Use Circumference to Find Area

The exact circumference of a circle is 32 inches.

Q Think About It! What is the approximate area of the circle? Use 314 for m.
What information do Round to the nearest hundredth if necessary.
you need to find the
area of a circle? Step 1 Use the circumference formula to find the radius of the circle.
C=2nr Circumference of a circle
| = 2'%r Replace C with 327
32w _ 2Zwr Division Property of BEqguality; Divide each
| - | H side by 2w,
B=r Simplify.
&) Talk About It!
What does the number The radius of the circle is 16 inches.
32 represant when the
circumference is 3277 Step 2 Find the area
A==t Area of a crdle
A=314- & Replace w with 334 and r with 16.
A= Simplify.

So, the approximate area of the circle is B02 B4 square inches.

Check
The exact circumference of a circle is 137 feet What is the

approximate area of the circle? Use 314 for . Round to

the nearest hundredth.

m Go Online You can compéete an Exira Example online.
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@ Apply Crafting

A square scrapbook page has an area of 144 square inches. Jillian
wants to cut the largest circle possible from the page to create a

layered background for a new page. What is the approximate area of
the paper circia? Use 314 for m. Round to the nearest hundredth if
Necessary.

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?

& Talk About It
Use your strategy 1o solve the problem.

How did you know
that the radius of the
circle is one-half the
side length of the
square?

4 How can you show your solution is reasonable?

@ Write About It! Write an argument that can be used to defend
your solution.
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Check

The Blackwells have a circular pool with a radius of 10 feet. They
want to install a 3-foot wide sidewalk around the pool.

What will be the area of the sidewalk? Use 314 for 7. Round to the
nearest hundredth if necessarny.

{:!Ent.'ﬂlne You can complete an Exira Example online.

Pause and Reflect

Describe when it is beneficial to use 314 instead of T, and when it is
beneficial to use w instead of 314 when calculating the circumference
or area of a circle.

464 Module 9 = Measure Figures
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Practice

1. Find the area of the circle. Use 314 for =
Round to the nearest hundredth if
Necessany. [Example 1)

3. What is the area of the drumhaad on the
drum? Use 314 for 7 Round to the nearest
hundredth if necessary. (Example 2)

5. Mr Ling is adding a pond in the shape of a
semicircle in his backyard. What is the area
of the pond? Use 314 for 7. Round to the
nearest hundredth if necessary. (Example 3)

7. The exact circumference of a circle is 18T
inches. What is the approximate area of the
circle? Use 314 for 7. Round to the nearest
hundredth if necessary. (Exampie 4

L} Go Online You can complete your homewark online.

2. Find the area of the circle. Use 314 for o
Round to the nearest hundredth if
necessany. ([Example 1)

4. What Is the area of one side of the
penny? Use 314 for 7. Round to the nearest
hundredth if necessary. ([Example 2

6. Vidur needs to buy mulch for his garden.
What is the area of his garden? Use 314
for ™. Round to the nearest hundredth if

necessary. [Example 3)

Test Practice

8. Open Response The exact circumference
of a circle is 34w meters. What is the
approximate area of the circle? Use 314
for m. Round to the nearest hundredth if
necessany.
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Apply

8. Tye has a square piece of yellow felt that has an area of B1 square inches.
She wants to cut the largest circle possible from the material to create a
sun for her art project. What is the area of the felt circle? Use 314 for 7.
Round to the nearest hundredth if necessary.

10. Tarek has 72 feet of plastic fencing to make a flower garden in his
backyard. The garden shape can either be circular or square. If he uses
all of the fencing, what is the difference between the area of the circular
garden and the square garden? Use 3.14 for 7. Round to the nearest
hundredth if necessary.

n @ Reason Inductively Explain how you 12. Draw and label a circle with an area
could find the area of the three-quarter between 50 and 60 square inches.
circle shown. Then write a formula that
could be used to find the area of the three-
quarter circle and use the formula to find
the area of the figure. Use 314 for .

13. {7 Persevere with Problems The bullseye | 14. {7 Justify Conclusions Determine if the

on an archery target has a radius of 3 following statement is true or folse. Support
inches. The entire target has a radius of 9 your answer with an example or

inche=. To the nearest hundredth, find the counterexample.

area of the target outside of the bullseye.

Use 314 for T If the length of o radius is doubled, the areo
e of the circle is also doubled.

466 Module 9 - Measure Figures
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Lesson 9-3

Area of Composite Figures

| Can... find areas of composite figures by decomposing the figures
into known shapes, and then adding the areas of those shapes.

Learn Area of Composite Figures

A composite figure is made up of two or more shapes. To find the
area of a composite figure, decompose the figure into shapes with
areas you know how to find. Then find the sum of those areas.

Label each shape with its correct name and corresponding area
formula.

When analyzing the structure of 8 composite
figure, such as the one shown, look for shapes
like the ones above into which you can
decompose the composite figure.

What Vocabulary
Will You Learn?

compasite figure

Lesson -3 - Area of Composite Figuwes 67



\ @ Example 1 Area of Composite Figures
Ayanna is painting a sign made i

[
Q Think About It! from a piece of reclaimed wood ! ST |
measurements do you What is the area of the 7 L |
need in order to find ' Wi |
the area of this
composite figure? Step 1 Decompose the figure into smaller figures.
The figure is a pentagon that is composed of a rectangle and a
triangle.
Step 2 Find the area of each figure.
Complete the steps.
Find the area of the rectangle. | Find the area of the triangle.
= ' b
A=Ew . =3 bh
—145-4 =3.4.625
— | ——— I
|
The area of the rectangle is 58 square inches and the area of the
triangle is 12.5 square inches.

@Tai]{ About It Step 3 Find the area of the composite figure.
Describe another 5EE + 1256 = |
method you can use to . =
find the area of the
composite figure. S0, the area of the composite figure is about 58 + 12.5, or
] square inches.
Check

Find the area of the figure. Use 334 for . Round to
the nearest hundredth if necessary.

Eﬁn{}ﬂlne You can complete an Extra Example anline.
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Learn Area of Shaded Regions

Use area formulas to find the area of a
shaded region. First find the area of the
entire figure. Then subtract to find the
area of the shaded region.

&} Go Online Watch the animation to see
how to find the area of shaded regions.

The animation shows the following steps.

Step 1 Find the area of the entire figure.
A=fw #Area of entire figure, a rectangle

A=8B-6 Replace £ with 8 and w with 6.

A= u Simplify.

Step 2 Find the area of the unshaded region.
A=mr? #frea of unshaded region, a cucle
A=314.22 Replace = with 334 and r with 2.

= || Simplafy.

Step 3 Subtract to find the area of the shaded region.

entire figure — unshaded region = shaded region
|

48 - 126 = r'nz

The area of the shaded region is about 35.4 square meters.

Pause and Reflect

If the area of the unshaded region was a triangle, what dimensions of
the triangle would keep the area of the shaded region about the same?
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ke Think About It
Which area formulas
will you nead to use to
sahve the problem?

() Talk About It
Why is the side length
of the square 8.5

meters and not
12 meters?

Example 2 Area of Shaded Regions

Find the area of the shaded region.
Use 3.4 for n. Round to the nearest
hundredth if necessary.

Step 1 Find the area of the entire figure.

A = mr? Area of entire figure, a circle

A=314.62 Replace T with 314 and rwith 6.

A= | Simiplify.

The area of the circle is approximately 13.04 square meters.

Step 2 Find the unshaded area.

A=352 Area of unshaded region, a square
A=852 Replace s with 8.5.
A= Simplify.

The unshaded area is 72.25 square meters.

Step 3 Find the area of the shaded region.

The area of the circle is about 113.04 square meters. The area
of the square is 72 25 square meters. Subtract the area of the
square from the area of the circle to find the approximate area
of the shaded region.

Because 113.04 — 7235 =_____ the area of the shaded region
is approximately 4079 square meters.

Check
Find the area of the shaded region.

=

m Go Online You can compéete an Extra Example online.
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@ Apply Art

The members of the local
community centar are
planning on using ceramic
tiles to create a mosaic on the
side of the building. One tile
covers 2.5 square feel How
many tiles are needed to make
the mosaic?

1 What 1s the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own waords.

Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

£ How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to solve the problem.

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.

(&) Talk About It!

How can you salve the
problem ancther way?

Lesson 9-3 « Area of Composite Fligures 4T




Check
The Jamesons hired a landscaper to create the walkway shown.
13650

421

e

6.3t

421t

If one case of decorative stone costs $25 and covers 6 square feet,
how much will it cost to cover the walkway?

lnﬂnﬂﬂlm You can complete an Exdra Example online

Pause and Reflect

How well do you understand the concepts from today's lesson? What
guestions do you still have? How can you get those questions
answered?
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Practice

i:! Go Online You can Ccomplete your homewark onfine.

Find the area of each figure. If necessary, use 3.14 for w and round to the

nearest hundredth. Example 1)

1. 2.

7. Find the area of the shaded region.

[Example 2

1icm

Test Practice

8. Open Response Find the area of the
shaded region.

Lesson 9-3 = Area of Composite Figures 873




Apply

8. Alonzo needs to sod his backyard. The figure shows the
measurements of the area of his yvard which he intends to sod.
One pallet of sod covers 400 sguare feet. How many full pallets of
sod will Alonzo need to have enough for his entire yard?

10. Ward is planning to install a new countertop in his kitchen, as
shown in the figure. The new countertop costs $42.50 per
square foot. What will be the cost of the new countertop?

" @ Reason Inductively Write an argument
explaining how you can find the area of the
shaded figure.

121t

13. @ Reason Abstractly Suppose a
swimming pool is in the shape of a
composite figure that has a curved side that
i= not a semicircle. Explain how you could
estimate the area of the swimming pool.

474 Module 9 - Meazure Figures
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| 12. Create Write and solve a real-world

problem that involves finding the area
of a composite figure.

| 14, Draw and label a composite figure that

involves a rectangle and triangle. Then find
the area of the figure.
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| Can... find volumes of prisms and pyramids by using formulas for
volume of prisms and pyramids.

Explore Volume of Prisms

B Online Activity You will investigate the relationship between the
base area of a prism and the volume of a prism.

w - —
L ] e AT
o > il
i -
-
-
- = =
o R i
e Ly g T

Lesson 9-4

Volume

What Vocabulary
Will You Learn?
cubic wnits
pyramid
rectangular prism
triangular prism
volume

Learn Volume of Prisms

The volume of a three-dimensional figure is the measure of space it
occupies. it is measured in cubic units such as cubic centimeters
{em? or cubic inches {in?).

The table shows the use of the formula to find the volume of a prism.

A rectangular prism has two parallel congruent bases that are
rectangles. A triangular prism has two parallel congruent bases that
are triangles.

Words

The volume V¥ of a prism is the
product of the area of the base B
and the height A.

Symbols

V=gh

&) Talk About It!

The shape of the base
of a rectangular prism
is a rectangle. How
can you replace the B
in the formula

V= Bh to write a

formula specifically for
the volume of a

rectangular prism?
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Your Notes & Example 1 Volume of Rectangular Prisms

A jewelry box is in the
approximate shape of a
rectangular prism.

What is the approximate volume

of the jewelry box? Round to the

nearest tenth if necessary.

8
Usze the formula V = Bh to find
the valume of the jewelry box.
V=58h Volume of a prism
V= [fwih The base is a rectangle, so 8 = fw.
V=184 -14.8)256 Replace £ with 18.4, wwith 14.8, and h
with 25.6.
V=86.5971392 Simplify.
S0, the volume of the jewelry box is about ___________ cubic
centimeters.
Check

A gift box has the dimensions shown, What is the volume of the gifi

box? Write your answer as a mixed number in simplest form.

15-1“.

Win

m Go Online You can compéete an Extra Example online.
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Example 2 Volume of Triangular Prisms

Find the volume of the prism. Round to the nearest hundredth if
necessary.

“B5in

Use the formula V' = Bh to find the volume of the prism. The prism is
a triangular prism, because the two parallel bases are triangles.
V=g8h

Volume of a prism

1
The base is a triangle, so 8 = 3bh,
where b = 65and h = B8.25.

v=(3-65-825)n

V= h Simplify.
V= EE.BEE( I Replace h with 15.3.
V= 41023125 Shmplify.

S0, the volume of the prism is about cubic inches,

Check

What is the volume of the prism? Write yvour answer
as a mixed number in simplest form.

Dﬁn Chnlire Yiou can complete an Extra Exampde onfimes.

& Think About It!

Which faces are the
bases of the prism?

%Talk.ﬁhnut Iti

When using the
farmula ¥ = Bh to find
the walume of a
triangular prism, you
replace B with -:-,m
What is the difference
between B and b7
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Explore Volume of Pyramids

aﬂnline Activity You will explore the relationship between the
volume of a prism and the volume of a pyramid with the same
base area and height.

Learn Volume of Pyramids

A pyramid is a polyhedron with one base that is a polygon and three
or more triangular faces that meet at a common vertes. In the Explore
activity, you learned that a pyramid has one-third the volume of a
prism with the same base and height The height of a pyramid is the
perpendicular distance from the vertex of the pyramid to the base.

The table shows the use of the formula to find the volume of a
pyramid.

Words Model

The volume V' of a prism is ane
third the area of the base B times
the height of the pyramid h.

Symbols

V== 8h

Lid | ==

Pause and Reflect

A rectangular prism and a rectangular pyramid each have a base area
of 150 square inches. The prism and the pyramid have the same
height If the volume of the rectangular pyramid is 600 cubic inches,
what is the volume of the rectangular prism? Write an argument to
justify your solution.

478 Module 9 - Meazure Figues
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Example 3 Volume of Pyramids
Find the volume of the rectangular pyramid.
Use the formula ¥ = 28 to find the volume of the pyramid.

V= %Eﬁ Volume of a pyramid
V= %{E‘W]ﬁ The base is a rectangle, so B = fw.
1 1 1 4 } 1 ) 1
I-"'=3 EE-TE Eg Replace { with 3, wwith 15, and A
with 25,
V= Simplify.

S0, the volume of the pyramid is about 4% cubic inches.

Check

Find the wolume of the pyramid. Write your answer as a decimal
rounded to the nearest hundredth.

2.2cm

Bﬁn Chnlire Yiou can complete an Extra Exampde onfimes.
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Learn Use Volume to Find Missing Dimensions

ia Go Online Watch the animation to
leam how you can use the volume
formula to find missing dimensions if
you know the volume.

V=180 in?

The animation shows the steps to using
the wolume formula to find the unknown
height for the pyramid shown.

Step 1 Write the volume formula.

1
"'—EE""

Step 2 Substitute the known values into the formula.
180 = 3{10 - 9)h V=180,8=10+9

Step 3 Solve the equation.

180 = %ﬂﬂl . 9)h Wete b mopsation:
180 = |_ |}J Muttiphy.
| |
% = % Divide by 30.
]= h Simplify.

The height of the pyramid is & inches.

Pause and Reflect

If the wvolume of a pyramid is given, what else must be given in order
to sobve for BT

480 Module 9 - Measure Figures
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Example 4 Use Volume to Find Missing
Dimensions

The prism has a volume of 195075 cubic
centimeters.

What iz the area of the base of the prism?

The figure is a trapezoidal prism because

the shape of the two parallel and congruent
bases are trapezoids. You know the volume
and height of the prism, and you need to find
the area of the base.

Use the formula V' = Bk to find the area of the base of the prism.

V= Bh Volume of a prism
=8 (l } Replace VW with 195075 and h with 765
185.075 = 7.658 Simplify.

185.075 7658
78S ~ TBS5

Division Property of Equality

255=8 Simplify.

S0, the area of the base of the prism is 25.5 sguare centimeters.

Check

The pentagonal prism shown has a volume of

about 124% cubic inches. What is the area of
the base of the prism?

—

Dﬁn Chnlime iou can complete an Extra Exampde onfims.

& Think About It!

Which faces are tha
bases of the prism?

) Talk About It
Once you find the area
of the base, can you
find the height of the

base? Explain your
reasoning.
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kg Think About It

What formula will you
use to solve the

problem?

@,Tau-: About It!

In the formula for the
volume of a pyramid,
why do you need Lo
multiply the product of
the area of the base

and the height by one
third?

@ Example 5 Use Volume to Find Missing
Dimensions

A model of the Great Pyramid
of Giza has a square base
with sides that are 15 inches
long.

If the volume of the model is
675 square inches, what is &
the height of the model? = 15 i ———r

You know the vuh.lmeiiufme madel and the side lengths of the base.
Use the formula V¥ = Eﬂhtﬂﬂndme height of the pyramid.

V= % Bh Violume of a pyramid
V= % s2h The base s a square, 50 8 = 55,
675 = %{151’}:1 Replace V with 675 and s with 15.
675 = 3{225)h Simplify.
675 = 7hh Multiphy:
% = % Division Property of Equality
9=#h Simplify.

50, the height of the model is 9 inches.

Check
The pyramid shown has a volume of EEE% cubic inches.

nEin

What is the height of the pyramid?

E!En{:lrlhe You can compéete an Extra Example online.
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& Apply Packaging

Li is mailing a candie that has the dimensions
shown in a rectangular box that is 4.2 inches
long, 5.8 inches wide, and 7.6 inches tall. If one
bag of packing material holds 25 cubic inches of
material, how many bags does Li need to buy to
fill the space around the candle?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.

Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.

Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to solve the problem.

Y Tl

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.

&) Talk About It!
How can you solve
this problem if the
volume of the
rectangular box was
unknown and the
number of bags of
packing material was
given?
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Check

Thema has a raised garden bed in her backyard that is shaped like a
rectangular prism. It is & feet long, 3 feet wide, and % foot deep.

If & bag of garden soil holds 960 cubic inches of sail, how manmy

bags will Thema need to fill the bed?

mﬁnﬂlﬂlm You can complete an Exira Example anline.

[m Foldables It's time to update your Foldable, located in the

Module Review, based on what you learned in this lesson. If you

haven't already assembled your Foldable, you can find the
instructions on page FL1L

=

E
£ <
= | o
B :
e [

3

[

Pyramid

484 Module 9 - Measure Figures

L L T IER bRk VTR L E i ]



Eory b 0 P Crs-H I il il

Mams ‘erind Dal=

Practice L} Go Online You can complete your homewark online.

1. A cooler is in the shape of a rectangular 2. A cereal box is in the shape of a rectangular
priem. What is the volume of the cooler? prism. What is the volume of the cereal box?
Round to the nearest tenth if necessary. Express your answer as a decimal rounded

[Example 1) to the nearest tenth if necessary. [Example 1)

_

7. Atriangular prism has a height of B. A rectangular pyramid has a height of
5.9 meters and volume of 86.376 cubic 9.5 centimeters and a volume of 494 cubic
meters. What is the area of the base of tha centimeters. What is the area of the base of
prism? ([Example 4) the pyramid? (Example 5)
Test Practica

8. A glass stand to display a
doll is in the shape of a
right triangular pyramid as
shown. The volume of the
stand is 202.5 cubic
inches. What is the height
of the stand? (Example 5)

10. Open Response A triangular box of sticky
notes is shown. The volume of the box of
sticky notes is 54.6 cubic inches. What is
the height of the box of sticky notes?

Lesson 9-8 « Volume 485




Apply

M. Sasha i= mailing a photo box that has the dimensions shown in a
rectangular box that is 12.5 inches long, 4.2 inches wide, and
12.5 inches tall. If one bag of packing material holds 75 cubic inches
of material, how many bags does Sasha need to buy to fill the space
around the photo box?

95in

2Em

12. The cargo bed of a commercial truck is shaped like a rectangular prism.
The dimensions are shown. Billy has B0 cubic meters of mulch to
take to his house. How many trips will he have to make until all the
mulch is at his house?

2m
13. Create Write and solve a real-world 14. ({17 Reason Abstractly Determine if the
problem that involves finding the volume of statement is frue or folse. Write an
a rectangular prism or triangular prism. argument to justify your solution.

If o square pyramid and o cube hove the
same boses ond volumes, then the height
of the cube is three times the height of the

pyromid.

15. A rectangular prism has a volume of 16. Draw and label a real-world object that is in
96 cubic inches. Find two possible the shape of a square pyramid or triangular
measurements for the base area and pyramid. Then find the wolume of the
height of the prism. object.

486 Module 9 - Measure Figures
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Lesson 9-5

Surface Area

| Can... find the surface areas of solids by relating the nets of What Vocabulary
those solids to the formulas for surface area. Will You Learn?
face
: ] lateral face
Explore Surface Area of Prisms and Pyramids reqular pyramid
slant height
L) Online Activity You will investigate how to find the surface area of surface area
prisms and pyramids without using nets.
s s e s e Fow P e @
E‘_Iﬂ-
PR B i A R S RS SR o b
T ; s, g
= -
o —
| —
Learn Surface Area of Prisms
&) Talk About It!
The sum of the areas of all the surfaces, or faces, of a three- e
dimensional figure is the surface area_ When you find the surface dnns q:pns_ ik fthe-piem

area of a three-dimensional figure, the units are square units.

To find the surface area of a rectangular prism or a triangular prism,
find the area of each face and then calculate the sum of all of the
areas of the faces. Recall that you used nets to find surface area in an
earlier grade.

Label the area of each of the faces of the prism in the net.

Total Surface Area = 56 m2 + 56 m2 + 42 Mm@ + 42 m? + 48 m? + 48 m?
= 292 m?

wene unknown. Can
you write a formula that
would help you find the
surface area of any
rectangular prism with
length £, height b, and
width w? Share your
farmulas with other
classmates. Compare
and contrast your
formulas.
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k& Think About It

How can you
determine how many
pairs of congruent
faces make up the
figure?

(& Talk About It!

Suppose you have
trouble remembering

that the forumula

S5A. =2fh+ 2fw+ Zhw
can be used to find the
surface areaof a
rectangular prism. How
can you use the
structure of a
rectangular prism to
ralate the farmula to
the arca of each facs?

Example 1 Surface Area of Rectangular Prisms
Find the surface area of the rectangular prism.

Step 1 Find the area of each pair of opposite
faces.

In the rectangular prism, opposite faces are
congruent. To find the area of each pair of faces,
multiply the area of one face by 2.

Sades Top and Front and
Botbam Back

Area of sides: 2{9.25 - 13.6) or 2516 in?
Area of top and bottom: 2(7.5 - 9.25) or 138.75 in?
Area of front and back: 2(7.5 - 13.6) or 204 in®

Step 2 Find the sum of the areas of the faces.

5o, the total surface area of the prism is 251.6 + 13875 + 204, or
594 35 square inches.

By doing this, you are using the formula for the surface area of a

rectangular prism, 5.4. = 2fh + 28w + 2hw.
5A = 2fh + 2w+ 2hw Write the formuda.

= 2(75 +13.6) + 2(75 - 9.25) + 2(13.6+ 9.25) Substitute.

= 204 + 13875 + 2516 simplify.
= 59435 Add.
Check

Find the surface area of the prism. Write your
answer as a mixed number in simplest form.

mﬁn{:rﬂht You can compéete an Extra Example online.
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@ Example 2 Surface Area of Triangular Prisms

36
E

How much paper is needed to cover the gift
box shown?

S5tep 1 Find the area of the bases and faces.

In any triangular prism, the bases are
congruent, but the faces are not abways
congruent.

In this triangular prism, there are two : - f ﬂ

congruent triangular bases. There are three
rectangular faces, two of which are congruent.

Brea of the Bases

Fim

qin

i = 2{% s 3} There are 2 tnanguiar bazes, each with an area

1
of 5 +4+3.
= 2{6) Multiply.
=12 Simpiify.

The combined area of the two triangular bases is 12 square inches.

Area of Face 1 BArea of Face 2 Area of Face 3
I1i|‘l I‘Hh W i
36 i6in A i

—
—
S

The areas of the rectangular faces are 50.4 square inches,
504 square inches, and 56 square inches.

Step 2 Find the sum of the areas of the faces.

50,12 +504 + 504 +56 or —____ square inches of paper is
needed to cover the gift boo.

{o¥ Think About It!

How many faces make
up the figure?

@ Talk About It!

if the base of the prism
was an equilateral
triangle, would the
three rectangular
faces be congruent?

Explain.

4 i

A5in
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Check
Find the surface area of the prism.

15h

...1:"..

mﬁn{mhe You can complete an Extra Example anline.

Learn Surface Area of Pyramids

A regular pyramid is a pyramid whose base s a regular polygon. The
lateral faces, the faces that are not the base, of a regular pyramid are
congruent isosceles triangles that meet at the vertex. The height of
each lateral face is called the slant height of the pyramid.

Label the parts of the pyramid in the net

You can use the areas of the lateral faces and the base to find the
surface area of a pyramid.

490 Module 8 - Measure Figures
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Example 3 Surface Area of Pyramids
Find the surface area of the pyramid.

S5tep 1 Find the area of the base.

Tl';e base of the pyramid is a square with
45-inl:h sides. Use the formula A = 52 to find the
area of the base.

A=s? Area of a square
= 41 = #l Each side is 4+ in.
2 2 2

2 5 :
=357 busttiphy.

a1 1 £ Ry
=or Eﬂi Simplify.

1 1
The area of the base is 45 . 45 or square inches.

Step 2 Find the area of the lateral faces.

The lateral faces are four congruent triangles with a base length of
47 inches and a height of 115 inches. Use the formula A = 4{3bh) to
find the total area of the lateral faces.

A= 4{%!:!:} There are 4 lateral faces with an area Df%b.h.
DT B | il -
=8g 93 #} Replace & with 437 and i with T
4 1 9 45 I
=1'2'32°7 Muttiply.
405 1 :
== or '|ﬂ13 Simplify.
_ 1 1 1 [
The area of the lateral faces is 4{5 . 43 - 1-1;} or | square
inches. L |

S5tep 3 Find the total surface area.

The area of the base is ED% sqguare inches. The area of the lateral
faces is 1:]131.- square inches,

So, the total surface area of the pyramid is 2[!% + 'I;D‘T%, or 12‘%
square inches.

{o¥ Think About It!
How can you
determine how many
pairs of congruant
faces make up the
figure?

& Talk About It!

If the base was not a
square, wauld the four
triangular faces be
congruent? Explain.
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Check
Find the surface area of the pyramid.

Q) Go Online You can compiete an Extra Exampie online.

Pause and Reflect

How will you study the concepts in today’s lesson? Describe some
steps you can take.

492 Module 9 = Measure Figures
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@ Apply Painting

Domingo built a toy box for his little brother that is 42 inches long,

2 inches wide, and 24 inches tall. He has 1 quart of paint that covers
about 87 square feet. Does he have enough paint to cover the
outside of the toy box with two coats of paint?

Tat

=, covers 87 sguare feet

1 What is the task?

Make sure you understand exactly what question o answer or
problem to sofve. You may want to read the problem three times.
Dri=zcuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to solve the problem.

4 How can you show your solution is reasonable?

@ Write About It! Write an argument that can be used to defend
your solution.

@ Talk About It
How can you solve
this problem another
way?

Leason 95 « Surface Area 493



Check

Lucia is covering boxes with fabric to sell at a craft fair. The boxes are

shaped like rectangular prisms and measure 'FD% inches wide, ﬂ%

inches long, and 3 inches tall. If she has 100 square feet of fabric,

how mamy boxes can she cover?

) Go Online You can compilete an Extra Example anline.

ﬂ] Foldables It's time to update your Foldable, located in the

Maodule Review, based on what you learned in this lesson. If you

haven't already assembled your Foldable, you can find the

instructions on page FL1

=
-
=
L
I
o
-
=
|

::*.-“?
- §

e
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Practice L} Go Online You can complete your homewark online.

Find the surface area of each prism. Round to the nearest tenth if necessary. ([Example 1)

1. 2.

Test Practice

3. How much cardboard is needed to make the | 4. Open Response What is the surface area of
single slice of pizza box shown? (Example 2} the triangular prism-shaped toy car ramp
shown?

Find the surface area of each pyramid. Round to the nearest tenth if necessary. [Example 3)

B. B.

1575 in.
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Apply

7. Oscar is making a play block for his baby sister by
gluing fabric over the entire surface of a foam block. Is
65 square inches of fabric enough? If o, how much fabric
will remain’? If not, how much more fabric will he need?

B. When wrapping a birthday gift in the shape of a rectangular prism for his
mother, Kenji adds an additional 2.5 square feet of gift wrap to allow for
overlap. How many square feet of gift wrap will Kenji use to wrap a gift

3.5 feet long, 18 inches wide, and 2 feet high?

9. Find the surface area of a rectangular prism
with a height of 4% yards, a length of 6.2
yards, and a width of 315 yards.

n @ Reason Abstractly The side measures
of a rectangular prism are tripled. What is
the relationship between the surface area
of the original prism and the surface area of
the new prism? Support your answer with
an example.

496 Module 9 - Measure Figures

10. Draw and label a square pyramid with a
surface area between 200 and 300 square
inches. Include the surface area.

12. Create Write and solve a real-world
problem where you have to find the surface
area of a rectangular prism.

R |0 T Ao



Lesson 9-6

Volume and Surface
Area of Composite Figures

| Can... find volumes and surface areas of composite figures by
decomposing the figures into common solids and using the formulas
for volume and surface area of those solids.

Learn Volume of Composite Figures

The volume of a composite figure can be found by decomposing the
figure into solids whose volumes you know how to find.

Label the solids into which this composite figure is decomposed.

Pause and Reflect

Have you ever wondered when you might use the concepts you learn
in math class? What are some everyday scenarios in which you might
see composite figures? Draw some real-world composite figures you
may have seen in your everyday life.

Eory b 0 P Crs-H I il il
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@ Example 1 Volume of Composite Figures

A toy block has the dimensions
shown.
ke Think About It What is the volume of the block?
What are the different Round to the nearest hundredth if
three-dimensional necassary.
shapes that make up
the toy block?

Step 1 Identify the figures that
compose the toy block.

The toy block is composed of a
cube and pyramid.

Step 2 Find the volume of each figure.

Volume of the cube Volume of the pyramid
V=25 v=218n
= (.47 =3ts3h
= 59270 = 184758
= 13642

S, the volume of the cube is about 592 70 cubic centimeters and the

volume of the pyramid is about 136.42 cubic centimeters.

Step 3 Find the wolume of the toy block.
| :

i
=L

50, the total volume of the toy block is about 59270 + 136.42, or

72912 =quare centimeters.

Check

What is the volume of the composite figure? Round to the nearest
hundredth if necessary.

= 91cm

| yiad WlEw [}

2Aem 24em

mﬁu{:ﬂhe You can compéete an Extra Example online.
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Learn Surface Area of Composite Figures

EB Go Online Watch the animation to learn .
9.5 ft "
how to find the surface area of a composite ﬂ e

figure.

Bt

e o

Step 1 Decompose the figure into simpler solids.

This figure is composed of a rectangular prism and a triangular prism,
as shown below.

Step 2 Find the surface area of the simpler solids.

Add the surface areas of all of the faces except the top face of the
rectangular prism because it is not exposed in the original composite
figure.

Bottom  Left Right  Front Back
542 + | M+ 7202 + M2 + 4BR%= |ﬂ:2

Add the surface areas of all of the faces except the bottom face of
the triangular prism because it is not exposed in the original
composite figure.

Top Left Right Back

e+ w4 | 2o+ me=] @

—

Step 2 Find the total surface area.
294 + 102 = 396 ft?

50, the total surface area of the composite figure is 396 square feet

&) Talk About It
One of the faces of sach
figure is not included
when finding the surface
area of the composite
figure. Explain wity.

Lesson 9-6 - Volume and Surfece Ares of Composite Figures 899




kp Think About It
The box is made up of
a pyramid and a cube.

Do any of the faces
averlap?

() Talk About It
Emilia added the
individual surface
areas of the pyramid
and cube, and claimed
that the total surface
area s ?EE% square
inches. Explain why
this is incorrect.

@Example 2 Surface Area of Composite Figures

A gift box from a stuffed animal store has the
dimensions shown.

What is the surface area of the gift box?

Step 1 Identify the shapes of the faces of the
figure.

In the figure, there are five square faces and
four triangular faces.

Step 2 Find the areas of the faces.

The squares are all congruent, and the triangles are all congruent.
Find the areas of the squares and triangles.

Complete the steps.
Area of the five squares Area of the four triangles
1
. 2 — "
A=5s A= 4. (30h)

LT )

Step 3 Find the total surface area of the figura.

Find the sum of the areas of the square faces and triangular faces to
find the total surface area of the figure.

50, the surface area of the figure is 3-51% + 232%. or 643-;- square
inches.

Check
What is the surface area of the figure? 16 in.

i o |
|.~-
.\-\-\-——

mﬁn{:rﬂht You can compéete an Extra Example online.
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@ Apply Construction

A new home builder has several different styles of homes for sale.
They want to construct scale models of each home that have a scale
of 1inch = 2 feet to display in their showroom. The drawing shows
two views of one of their homes. If there is no bottom to the model,
wolld 800 sguare inches of plywood be enough to build the model?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. Wou may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

(& Talk About It!
If the bottom was

added to the model,
wollkd there be

enough phywood?

i i Explain.
3 What 1s your soluton? piain

Use your strategy to solve the problem.

4 How can you show your solution is reasonable?

@ Write About t! Write an argument that can be used to defend
yvour solution.

Lesson 9-6 = Volume and Surface Area of Composite Figures S04




Check
Pam bullds square-topped tables with the dimensions shown.

: 6 in |

&

175 .
175 i

If cherry weighs 0.02 pound per cubic inch, about how much will a
table made from cherry weigh? Round to the nearest pound.

-mﬁnﬂﬂlm You can complete an Extra Exampie onlime

Pause and Reflect

Describe the similarities and differences between finding the valume
of a composite figure and finding the surface area of a composite

figure.

502 Module 9 = Measure Fgures
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Practice

1. Mya's lunchbox s shown. What is the
volume of the lunchbox? Round to the
nearest tenth if necessany. (Example 1)

450

4.75 in.

5 in.

3. What is the volume of the birdfeeder?
Round to the nearest tenth if necessany.

(Example 1)

5. Find the surface area of the composite
figure. Round to the nearest tenth if
necessary. (Examale 2)

L} Go Online You can complete your homewark online.

2. Anson's toy rocket is shown. What is the
violume of the rocket? Round to the nearest
tenth if necessary. (Example 1)

1iin,

B2in
11in.
1in.

4. Zahir made this wooden perch for his pet
bird. What is the volume of the bird perch?
Round to the nearest tenth if necessany.
(Exarmple 1}

Test Practice

6. Open Response Find the surface area of
the composite figure. Round to the nearest

tenth if necessany.
9 m

35m

3.5m
9035 m

I 08 m

Lesson 9-6 - Volume and Surfece Ares of Composite Figures  S03




Apply

7. For a charity drive, each classroom is given a coin box made
of cardboard like the one shown. The student council wants to
construct a version of the coin box that has a scale factor of 3 times
the classroom coin box. s 100 square feet of cardboard enough to

build the new coin box? Write an argument that can be used to
defend your solution.

104

8. Jake wants to buy the foam gymnastic block shown. If the
foam used to make the gymnastic block costs $24.99 per
cubic foot, what is the cost of this block, to the nearest
dollar?

9. @ Reazon Inductively A student said that ' 10. Draw and label a composite figure made

the surface area of the figure below was up of two prisms. Then find the volume of
574 square centimeters. is the student the figure.
correct? Explain.

Scm
. IE‘ Be Precise Explain how finding the 12. Create Write and solve a real-world
volume and surface area of composite problem where you find the volume of a
figures is similar. composite figure.

504 Module 9 - Measure Figures
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Module 9 « Measure Figures

Review

Iﬂn Foldables Use your Foldable to help review the module.

Surface area =
(1!
=
@
£ <[
Q@
5 :
~ Volume = Surface area = '-1;
e
N
height = 2.8 in.
— ol
¥ 0
& e

Rate Yourselft Q Q O

Complete the char at the beginning of the module by placing a checkmark in each row
that comesponds with how much you know about each topic after completing this module.

Write about one thing you learned. Write about a question you still hawve.
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Reflect on the Module

Use what vou learned about measuring figures to complete the graphic organizer.

€ Essential Question

How can we measure objects to solve problems?

Volume

Y e R
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Test Practice

1. Multiple Cholce What is the circumference
of a circle with a radius of 7.5 centimeters?
Use 314 for 7. Round to the nearest
hundredth if necessary. {Leason 1)

@ 471 em

@ 176.63 cm

(a) 23.55 cm
(&) 384 cm

2. Equation Editor Jaime's bicycle tires have
the diameter shown. How many inches in

length is the clrcumference of each tire? Uze
314 for . Round to the nearest hundredth if

Recessary. (Lessan 1)

3. Open Rezsponse Whal is the area of the
circle? Use 314 for 7. Round to the nearest
tenth if necessary. (Lesson 2)

4. Open Response Collin has 100 feet of
fencing to enclose a pen for his puppy. He is
trying to decide whether to make the pen
circular or square. He plans to use all of the
fencing. (Lessan 2)

A. If Collin uses all of the fencing, what
would be the area of each pen? Use 314
for m. Round to the nearest hundredth if
necessary.

B. To have the largest possible area for the
pen, which pen should Collin build?

5. Multiple Choice What is the area of the

figure? Use 3134 for 7. Round to the nearest
hundredth if necessary. [Lesson 3)

10.8m

|

1
Tiim
1

(@) 4061 m?
4612 m?

@ 52.06 m?
@ B1.21m?

6. Open Response Find the area of the shaded

region. Use 314 for 7. Round to the nearest
hundredth if necessary. [Lesson 3)

Module 9 - Measure Figues S07



7. Equation Editor A shoebox has the
dimensions shown. How many cubic inches
is the volume of the shoebox? (Lesson 4)

Sim

& in
1E5in.

B. Open Response Mikkl makes wax candles
that are shaped like regular pyramids as
shown. How much wax is needed to make
each candle? Explain your reasoning.
{Leszan 4)

4.20n

9. Multiple Cholce What = the total surface
area of the regular pyramid? [Lesson 5)

Eﬂ

(&) 14 yd? © 138 yd?
(&) 120 yd?* ©) 150 yd*

508 Module 8. Measwre Flgures

10. Equation Editor Jessie is buillding a
wooden box for a stage prop to use in the
school play. The dimensions of the box are
40 inches long, 24 inches wide, and 16
inches tall. She plans to cover the box with
two coats of paint. If each can of paint
covers about 16.5 square feet, what ks the
minimum number of cans needed in order
for Jessie to complete the job? |Lesson 5)

"

1. Muitiple Chalce Jacob is building a shed
with the dimensicns shown. What is the
volume of the shed? Lesson 5)

25h

650

oh

(&) 540 cubic feet
558 cubic feet

@ 620 cubic feet
@ 720 cubic feet

12. Open Response Find the surface area of
the figure shown. [Lesson 6)

nf
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Module 10

Probability

€ Essential Question
How can probability be used to predict future events?

What Will You Learn?

Place a checkmark {+) in each row that caorresponds with how much you already know
about each topic before starting this module.

KEY Before | After

O—Jcﬁun"th'lml.r. O—I'veheardufil. G—Ik_nnwit! O O ﬁ 0 0 Q

finding likelihoods of probability events

finding relative frequencies

finding experimental probabilities
making predictions using relative frequency

finding sample spaces of probability events

finding theoretical probabilities of simple events

finding complements of simple events

comparing relative frequencies to theoretical probabilities

Sy b 0D Al G Pl B i o iy

finding theoretical probabilities of compound events

designing simulations of simple and compound events

I"E- Foldables Cut out the Foldable and tape it to the Module Review at the end of
the module. You can use the Foldable throughout the module as you learn about

probability.

Module 10 « Probability S09



What Vocabulary Will You Learn?
Check the box next to each vocabulary term that you may already know.

relative frequency

O complementary event O relative frequency table

O compound event O sample space

O event O simple event

O experimental probability O simulation

O likelihood O theoretical probability

O outcome O theoretical probability of a compound
O probability e

O probability experiment £ tres diagram

0 O uniform probability model

O

relative frequency bar graph

Are You Ready?

Study the Quick Review to see if you are ready to start this module.
Then complete the Quick Check.

: Example 1 | Example 2
Write fractions in simplest form. Multiply whole numbers.
Write % in simplest form. Find5-4-3-2
First, identify the GCF of the numerator and Hed+3-2 Write the problem.

denominator. The GCF of 20 and 36 is 4. = 20+3+2 Mulliply's and 4.

Then divide the numerator and denominator

=ih-2 Multiply 20 and 3.
by the GCF. e
=120 Multiply 60 and 2.
20 _20+4_5
3/ 3IE=4 9
.. 18 . . .
1. Write 30 in simplest form. 2.Find7-8-2

How Did You Do?
Which exercises did you answer cormectly in the Quick Check?
Shade those exercise numbers at the right

=)

510 Module 10 « Probability
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Lesson 10-1

Find Likelihoods

| Can... describe the likelihood of an event as impossible, unlikely, What Vocabulary
equally likely to happen as not to happen, likely, or certain, Will You Learn?
event

likedifood
Explore Chance Events i

Online Activity You will use Web Sketchpad to explore how to
describe the likelihood of events.

il st L ——
T g
b = e ] —
e
| ] [ —~—]

Learn Likelihood of Events

Suppose you toss a guarter into the air. There are two sides to the
quarter, and it can only land on one side at a time. Each of these
results is called an eautcome. The desired outcome or set of
outcomes is called an event.

Both outcomes are equally likely because they both have the same

. chance of occurring. Each outcome is equally likely to happen as not @Tﬁm About It!
' to happen. You can describe an event's likelihood in different ways. Describe an event in
E T, — e : ; everyday life that is
i The table shows descriptions of likelihoods from impossible to uniikety to happen.
3 certain. Then describe an

= event that is likely lo
i Impossible| Unlikely happen.

noit
possible | chance of
SUCCESS

Description

The phrase egually ikely s used to describe the likelihood of an
event that is egually ikely to happen as not to happen.

Lessan 104 - Find Likelihoods 511
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Example 1 Classify Likelihoods

For each likelihood, select the spinner that best classifies the
likelihood of the spinner landing on the number 2. Assume each
spinner s spun once.

A B C

Impossible

Check

Classify the likelihood of each event as impossible, uniikely, egually
likely, likely, or certain.

spinning a number less than 5 on a spinner divided
into 4 equal sections labeled 1 through 4

choosing a weekday when randomly selecting dates
from a given year

it rains, given the chance of rain is 25%

drawing a red marble from a bag containing only

10 blue marbles

flipping a coin and it landing on heads

L) Go Oniline You can complete an Extra Example online.

O g ey
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Practice 3 Go Online You can compiete your homework onfine.

The spinner shown is spun once. Classify the likelihood of each event
as impossible, unlikely, equally likely, likely, or certain. (Example 1)

1. the spinner landing on dog hamster :

2. the spinner landing on hamster

3. the spinner landing on dog or cot
4. the spinner landing on bird
5. the spinner landing on an animal

&. the spinner landing on cat or homster

Test Practice

Gy b 0D Al v Pl B o o iy

For Exercises 7 and B, a card is randomly selected
from the ones shown. A B

7. Mubltiselect Select all events that are unlikely to
happen.

| selecting the letter B ITs i

| selecting the letter T

| selacting a vowel or S

| splecting a consonant or vowel
| selecting a consonant or A

| selecting the letter Q or B

8. Multiselect Select all of the following events that are equally likely to happen as not to happen.
| selecting the letter B
| selecting the letter E
| selecting a vowel or S
| selecting a consonant or vowel
| selecting a consonant or A

 selecting the letter @, R, B, or K
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Apply

9. The spinner shows the prizes a person can win at a festival. The
spinner shown is spun once. Order the prizes a person can win based
on the likelihood of spinning that prize from least likely to most likely.

10. The spinner shows the amount of discount a shopper will receive on
one item when they check out. Order the amount of the discounts
based on the likelihood of spinning that discount from least likely to

miost likely.

M. Describe a real-world event that is equally
likely to happen as not to happen.

13. {7 Reason Abstractly About 5% of
Americans are vegetarians. If you ask a
random person whether he or sheis a
vegetarian, is it likely or unlikely the person
i= not a vegetarian? Explain.

514 Module 10 - Probability

12.

14.

17 Persevere with Problems Theresa is
taking a multiple-choice test and does not
know an answer. She can guess answer A,
B, C, D, or E. Is the chance of her randomly
selecting any of the answer choices equally
likely of being the correct answer? Explain.

Create Write about a real-world event in
which you need to find the likelihood of the
event. Then find the likelinood of that event.

O gy



Lesson 10-2

Relative Frequency of Simple Events

| Can... find the relative frequency of an event and use it to predict What Vocabulary
the chance of that event occurring in the future. Will You Learn?
experimental probability
5 y - probability
Explore Experiments and Likelihood probability expedment
relative frequency
{B Online Activity You will use Web Sketchpad to explore how relative frequency bar
running an experiment helps to classify the likelihood of an event. araph
relative frequency table
N simple event
I
|y Y g |
o |
= |
| - |
- !
et f

Learn Relative Frequency

Probability iz the chance that an event will occur. A simple event is
one outcome or a collection of outcomes. For example, an event can
occur when tossing a coin, spinning a spinner, or choosing a card at
random from a stack of cards. When you perform one of these tasks,

you are conducting one trial of a probability experiment.
You can use the results of a probability experiment to compare the

: number of favorable outcomes to the total number of outcomes. This |
= is the relative frequency of the event. [
:
2
”;; Relative frequency is the ratio of the number of favorable
é; Words outcomes to the total number of outcomes in an
experiment.
Rati number of favorable cutcomes

total number of outcomes

feontinued on next page)

Lesson 10-2 - Relative Freguency of Simple Events 515



&) Talk About Il

Where do you see
probability and relative
frequency in everyday
life?

516 Module 10 - Probability

E Go Online Watch the animation to learn how to find the relative
frequency of an event.

The animation shows that Lewis has a
bag of fruit stars. He randomly selects

a star, records its flavor, and returns Flavor Number
it to the bag. He repeats these steps | Watermelon 25
B0 times. Based on Lewis' results, Strawberry 36
what s the relative frequency of ' Mango 19

selecting a strawberry star?

Step 1 Write a ratio. The relative frequency of an event is the parn-to-
whole ratio of the number of times an event occurs to the total
number of outcomes in the experiment.

number of strawberry stars drawn
total frudt stars drawm

relative frequency =

I
i

Step 2 Simplify the ratio by finding an equivalent ratio.

e
Pl

- % Divide both 36 and 80 by 4.

S
+4

B8l&

Step 3 Write the relative frequency as a fraction, decimal, and
percent.

As a fraction, the relative frequency ratio is %.

To write the ratio as a decimal and a percent, find an eqguivalent ratio
with a denominator of 100,

5
ﬁ
% .~ 1"'_5 Because 20 x § = 100, muitiply 9 by 5.
Y,
%5
= .45 Tq{,% means forty-five hundredits, which is 045
= AK% %5.:., = 5% by the defimition of percent

As a decimal, the relative frequency is 0.45. As a percent, the relative
frequency is 45%.

S0, based on the results of Lewis' experiment, the relative frequency
of getting a strawberry star is %, or 0.45, or 45%.

R |0 T Ao
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Example 1 Find Relative Frequencies

A number cube with sides labeled 1, 2, 2, 4, 5, and & is rolled
20 times. The number 5 is rolled four times.

What is the relative frequency of rolling a 57

Step 1 Write the ratio. The number 5 was rolled four times.

number of imes 5 occured
total number of rolls

g

= 20

redative frequency of rollinga 5 =

Step 2 Simplify the ratio by writing an equivalent ratio.

+4
e Y
% = % Dhvide both 4 and 20 by 4
L
4
Step 3 Write the relative frequency ratio as a fraction, decimal, and

percent.
As a fraction, the relative frequency ratio is %

To write the ratio as a decimal and a percent, find an equivalent ratio
with a denominator of 100.

Because 5 x 20 = 100, multipiy 1 by 20.

=02 % means twenly hundredths, which is 0.20 or 0.2

= % = 20% by the definition of percent

As a decimal, the relative frequency is 0.2. As a percent, the relative
frequency is 20%.

S0, the relative frequency of rolling the number 5 is % 0.2, or 20%.

Check

A spinner with equal-sized sections labeled A. B, C.D. E. and F is
spun 24 times. A vowel was spun 9 times. What is the relative
frequency of spinning a vowel?

Bﬁn Onilire ou can complete &n Exira Example online.

& Think About It

How will you set up the
ratio to find the relative
frequency?

) Talk About It!
Because the relative
frequency of rolling a
5 s 20%, describe the
likelihood that this
event will occur,
Explain.
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(&) Talk About It!
Is there another way
to find the relative
frequency?

Talk About It!
Why might it be
advantageous ta refer
ta the relative frequency
as opposed to referring
to just the frequency of
an oulcome?

518 Module 10 - Probability

@ Example 2 Find Relative Frequencies
from lables
A group of students went on

a field trip to the zoo. The

frequency table shows the What Is your favorite animal exhibit?

results of a survey about their

favorite exhibit. Exhibit Tally Freguency
Boars L 6
What iz the relative
frequency of the favorite Elephonts | WO 17
exhibit being either penguins Mankeys A L L 71
or bears? -
Penguins T T W 13
Step 1 Find the total number Snakes - 13
of students surveyed.
E+1T7T+HF2H+13+13= students

Step 2 Find how many students chose penguins or bears as their
favorite exhibit.

6+13= | students

Step 3 Find the relative frequency by writing a ratio.

number of students that chose either animal _ 15

total number of students surveyead 70
So, the relative frequency is %. about 0.27, or about %
Check

Students at a junior high school werne asked the question, “What is
your favorite activity at school?” The results are shown in the table.

Frequency
Footbail 21
Basketball 13
Track | 4
Volleyball 17
Student Council | 7
Band 13

According to the results, what is the relative frequency of a student’s
favorite activity being either track or foothall? Express the ratio as a
fraction, decimal, and percent. Round to the nearest hundredth.

L) Go Oniline You can complete an Extra Example online.

O g ey
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Example 3 Find Relative Frequencies from Graphs

The graph shows the results of an Frequency of Spins
experiment in which a spinner with 30
three equal-size sections is spuna 25
number of times. 20
Find the relative frequency of 15
spinning green or blue for this 10
experiment. Express the ratio as a g
fraction. a

Red Gresn Bilue
Spin Result

Complete the table of frequency values.

Red Gresn Blue

14

Find the relative frequency by writing the ratio.

number of green or blue spins 24 4 22
total number of spins )

45 | p
> Enr fdd. Then simplify.

So, the relative frequency of spinning green or blue is g—g-.
Check

The graph shows the results of the question "What is your favorite
household pet?” when asked of a group of students.

Frequency of Pets

Dog Cat Bird Fizh Orthvesr
Pet

What was the relative frequency of a student’s favorite animal being
a dog or a cat? Express the ratio as a percent, rounded to the nearest
tenth.

Bﬁn Chnlire Yiou can complete an Extra Exampde onfimes.

4y Think About It

What are the favarable
outcomes in this
problem?

(&) Talk About It!

The spinner has three
equal-size sections.
Basad on the
description of the
spinner, what might you
expect the results of the
graph ta show after 60
spins? How do the
relative frequency
results compare to what
you might expact?
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() Talk About It!

Compare and contrast
the relative frequency
table with the

frequency bar graph.

520 Module 10 - Probability

Learn Relative Frequency Tables and Bar Graphs

Suppose 100 randomly selected people
are asked their blood type. The results
are shown.

Blood Type | Frequency

To find the relative frequency ratio for B . 1{)
each blood type, find the ratio of the AB 5
frequency (number of people) for each 0 45
blood type to the total number of people

surveyed, 100,

Blood Type A: a5 Blood Type AB: 355

10

L A5
00 Blood Type O: 300

Blood Type B:

You can show the relative frequency of data in a relative frequency
table. This kind of table lists both the frequency and relative
frequency of data.

_Relative
Fraguency

Blood Type | Frequency

You can also graph the relative frequency values from the table on a
relative frequency bar graph. This kind of bar graph shows the
relative frequency of the data. Graph the relative frequencies.

0.5
045
k|
Use & scale of 0 to 0.5 0.35
for the relative frequency 0.3
values, because the 025
greatest value is 0.45, $ 02
which is less than 0.5. E oS
e o
oLos

™ .} B AB o

Blood Type

The graph provides a visual representation for how the relative
frequencies compare. The graph shows that the relative frequencies
for Blood Types A and O are about the same, and much greater than
the relative frequencies for Blood Types B and AB.

O g ey
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Learn Experimental Probability from Relative
Freguency

The relative frequency of an event can be used to predict the chance
of that event cccurring in the future. The chance that the future event
will occur, based on the experiment’s results, is called the
experimental probability. It has the same ratio as the relative
frequency.

Experimental probability is the ratio of the
Words number of favorable outcomes to the total |
number of cutcomes. [

number of favorable outcomes
total number of outcomes

Ratio P jevent) =

Suppose Emilia is presented with two unmarked boxes of the same
size. Emilia opens the first box in which there is a present. She opens
the second box in which there is no present. The relative frequency

of selecting a box with a present inside is 3, 0.5, or 50%. Talk About It!

In your own words,
compare and contrast
experimental probability
and relative frequency,
Relative Frequency Experimental Probability including the process
used to find each.

The table compares and contrasts relative frequency and
experimental probability for this experiment.

Similarities

the ratio of the number of favorable outcomes to the total numbser
of outcomes in an experiment

number of favorable outcomes 1
total number of outcomes 2

Difference

describing an event that has chance of an event happening
already occurred in the future based on what has

“

already happened

-rl i .
1
= —— 2

—
— — .i '

b=

ﬁ ._Fb:f _
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kg Think About It!

How will you set up the
ratio to find the
experimental
probability?

@) Talk About It!

The relative frequency
and experimental
probability of type A or
type B blood have the
same value, 05 What is
the difference between
the two terms?

522 Module %0 - Probability

@ Example 4 Find Experimental Probabilities

Refer to the relative a5
frequency bar graph o 045
shown that you saw § 0d
earlier in this lesson. i“‘;g
What is the experimental & _° | i
probability that a person % 94
choszen at random from E 015
the group will have 01
type A or type B blood? 0.05
A B AB o
Blaod Type

Find the relative frequency
of type A or type B. The relative frequency of type A or type B is the
sum of the relative frequency of type A and the relative frequency of

type B.
relative frequency of type A) + (relative frequency of type B)
040 +

The experimental probability has the same ratio as the relative
frequency. So, the experimental probability that a randomly chosen
donor will have type A or type B blood is 0.5 or 50%.

Check
A random selection of adults was asked the guestion "What was the

last gift you received?” The results are shown in the relative
frequency bar graph.

Card Chothes Dinner Garden Jewelry Flowers Home
Tools Decor
Gift

What is the experimental probability that an adult chosen at random
will receive a card or clothes?

) Go Oniline You can complete an Extra Example online.

O gy
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@ Example 5 Estimate to Make Predictions ) Think About It

In baseball, a player’s batting average is found by writing the ratio of How can you use the
a player’s hits to their total at-bats, and then writing the ratio a< a relative frequency to
decimal. The player with the highest career batting average in history make the pradiction?
had 4189 hits in 11,434 at-bats.

() Talk About It!
Suppose the player
had 200 hits in 500
at-bate. Does this
mean your prediction
Based on this relative frequency, how many hits can be expected in was not sccuwate?

a season where the player has 500 total at-bats? Explain.

Step 1 Find the relative frequency ratio of getting a hit.

numberof hits 4189
number of at-bais ~ 11,434

Step 2 Use the relative frequency to make a prediction.

Use the relative frequency to find an equivalent ratio in order to
predict the number of hits for 500 at-bats. Let i represent the
number of hits for 500 at-bats.

=23
AT ik

4189 _ h
N434 = Tpg Round 1434 to 11,500. 1,500 + 23 = 500.

N
+23

4188 182 )
434 — 500 4189 + 23 =182

In each step, the values were rounded in order to find an approximate
equivalent ratio. By using ratio reasoning, another possible equivalent

: 183
ratio could be 60"

S0, in a season where the player has 500 total at-bats, it can be
expected that he will have about 182 or 183 hits.
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Check

Owver the past five years, itminedm%nfthedaﬁ in April. How many
days can you expect it to rain in the upcoming April if the weather is
expected to be consistent with the past five years?

nﬁn{mhe You Can CoMmpdete an Extra Example online.

Pause and Reflect

Compare what you leamed today with something similar you learmed
in an earlier module or grade. How are they similar? How are they
different?

T,

Module 10 - Probability
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@ Apply Sales

Last year, a DVD store sold 670 action VD=, 580 comedy DVDs,

450 drama DVDs, and 300 science fiction DVDs. The store owner
makes $3.31 profit on each DVD sold and expects to sell 5,000 DVDs
this yvear. Based on last year's results, how much profit can she expect
to make on comedy DVDs for this year?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

32 What is your solution?
Use your strateqy to solve the problem.

4 How can you show your solution is reasonable?

@ Write About It! Write an argument that can be used to defend
your solution.

& Talk About It!

if mare than 1125 drama
DVDe are soid this year,
how does that compare
ta the store owner's
prediction of the total
number of DVDs sold?
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Check

A local pizza shop sold 100 pizzas last week. The number of each
type of pizza sold is shown in the table. The store makes $5.15 profit
on each sausage pizza sold. Based on the relative frequency, how
much prafit can they expect to make on sausage pizzas next month i
they plan to sell 525 total pizzas in that month?

Type of Pirza

Q) Go Online You can complete an Extra Example online.

m:] Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
hawven't already assembled your Foldable, you can find the
instructions on page FL1L

T P L A
B e

T
e

P:ubah:il'.l;- S

gimple evant compound event
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Practice

1. A spinner with four equal sections of blue,
green, yellow, and red is spun 100 times.
It lands on blue 14 times, green 10 times,
yellow 8 times, and red 68 times. What is
the relative frequency of landing on red?
green? (Example 1)

3. The graph shows the results of an
experiment in which a number cube labeled
1 through & is rolled a8 number of times.

Number Cube Experiment

12
12

MNumber of Rolls

1 2 3 a4 5 B
MHumber Showing

Find the relative frequency of rolling a
number greater than 3. (Example 3)

Test Practice

L3 Go Online You can complete your homewark online

2. The frequency table shows the results of a
survey about favorite exhibits. (Example 2)

Exhibit
| Butterfly 12
| Dinosaurs 25
| Planets 17
Trains i

Find the relative frequency that a randomly
selected student's favorite exhibit was either
butterflies or trains,; as a percent.

4. A random selection of students was asked
the question "What type of gift did vou last
receive?” and the results were recorded in
the relative frequency bar graph.

05

(VI

035

0.3

02

a

Money Gitcards D'u'D5

Relative Freqguency

What is the experlmental probability that a
student chosen at random received a qift

card or money? (Exampile 4)

5. Open Response Based on previous orders, the manager of an ice cream shop determines the
probability that a customer will arder chocolate sauce is 85%. If there are 240 sundaes ordered
in one weakend, how many sundaes are expected to be ordered with chocolate sauce?
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Apply

&. The table shows the number of each type of snack bag
that was sold this month at lunch. The school makes
£0.75 profit on each bag sold and expects to sell 1,200
bags next month. Based on last month's results, how
much profit can the school expect 1o make on potato

A

chips next month?

MNumber Sold

Snack Bag

Cheese Curls 250
Pn_p-cnrn _ 125
Potato Chips 340
Pretzels . B3

A laundry detergent company’s 32-ounce botthes pass inspection 13% of the
time_ If the bottle does not pass inspection, the company loses the unit cost

for each bottle of laundry detergent that does not pass inspection, which is
£3.45._ If 800 bottles of laundry detergent are produced, about how much money

can the company expect to lose?

17 Make Use of Structure A spinner with
three sections marked orange, yellow, and
purple Is spun 32 times. Purple is spun

24 times, orange is spun 4 times, and yellow
is spun 4 times. Draw what the spinner might
look like based on the relative frequencies.

10. 'ﬁ} Persevere with Problems A number

cube is rolled 24 times and lands on & three
times. Find the experimental probability of
not landing on a 6. Express your answer as
fraction, decimal, and percent.

528 Module 10 - Probability

8. Create Write and solve a problem where
you use probability to estimate and make
predictions.

1. ‘@" Persevere with Problems
The experimental probability of flipping a
red-yellow counter and landing on yvellow

is 1-%—. if the counter landed on red 35 times,

find the number of tosses.

O gy
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Theoretical Probability of Simple Events

| Can... find the theoretical probability of a simple event and its What Vocabulary

complement, and understand the relationship between them. Will You Learn?
complementary event

sample space

theoretical probability

uniform probability
madel

Explore Long-Run Relative Frequencies

{3 Online Activity You will use Web Sketchpad to explore the
relationship between long-run relative frequency and theoretical
probability.

-
e

— -
-
-

Learn Sample Space of Simple Events

In a probability experiment, the set of all possible outcomes is called
the sample space. To find the sample space of a simple event, you
can make a list of each unique outcome.

When rolling a number cube once, the sample space is the outcome
of each face 1, 2, 3, 4.5, and 6.

caauaan

} Suppose you rolled a number cube ten Mumber
f times and recorded the results as shown. Fu”m; Frequency
E The relative frequency ratios of rolling a [ 1

1 or rolling a 6 are both g. or 0, because
neither of those numbers were rolled.

The sample space is 1, 2, 3, 4, 5, and 6,

even though rolling a 1 or a 6 did not

happen. All possible outcomes are

included in the sample space. The sample
space is not dependent upon actual results.
Each new time you roll the number cube, thera
are & possible outcomes.

N b | R
S s =N W
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t Think About It!

What do you notice
ahodut the letters in the
word MATHEMATICS?

@ Talk About It!
Why are there only

8 letters in the sample
space out of the

11 letters in the word
MATHEMATICS?

530 mModule 10 - Probability

@ Example 1 Find the Sample Space of Simple
Events

Each letter in the word MATHEMATICS is written on a piece of paper
and placed into a bag. A letter is drawn at random.

What is the sample space?

The sample space is the set of all unique possible ocutcomes. In this
example, because some letters repeat, the outcomes in the sample
space are each unigue letter that appears in the word. Record the
letters that are in the sample space in the diagram below.

Sample Space

mFmmmsmmm e e

The sample space consists of the unique letters of the word
MATHEMATICS. Each unigue latter is only listed once.

Check

In & seventh grade math class, there are 5 students with blue eyes,
4 students with hazel eyes, and 2 students with green eyes. One
student is selected at random. What is the sample space for eye
color?

@ blue, hazel, brown
brown, biue, green
@ blue, hazel, grean

@ brown, hazel, green

) Go Oniline You can complete an Extra Example online.

O gy
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Learn Theoretical Probability of Simple Events

Experiments, such as rolling a number cube or tossing a coin, in
which all of the outcomes are eqgually likely are known as uniform
probability models. Theoretical probability i based on uniform
probability, or what should happen in a probability experiment

Theoretical probability is the ratio of the
Words numbear of favorable outcomes to the tatal
number of oulcomes.

) = number of favorable outcomes
Ratio P (event) total number of cutcomes

The probability number line shows sample probabilities that
correspond with each likefihood.

Equally
Impossible Unlikely  Likely Likely Certain
0% 5% 50% T5% 100%
0 1 X & 1
4 2 4
0 025 05 075 1

Suppose you tossed a coin twenty times and recorded the results as
shown.

Outcome | Frequency

Heads 17

Tails 3

The relative frequency ratio of tossing heads is % The relative
frequency ratio of tossing tails is %.

Because each outcome when tossing a coin is equally likely to
happen as not to happen, the thearetical probability of tossing heads

is 3. The theoretical prabability of tossing tails is also 5.

Why are the relative frequency ratios so different from the theoretical
probabilities? Theoretical probability is what you showid expect when
conducting an experiment, while the relative frequency ratio
describes what octuafly happened.

) Talk About It

The probability number
line shows that a
probability of § is
unlikely:. What are
some other probahbility
ratios that are unlikely?

&) Talk About It!

A classmate said that
because heads turned
up almost every time,
out of the 20 tosses,
that it has to land on
tails on the next toss. s
this reasoning correct?
Why or why not?
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) Talk About It!
Suppose you designed
an experiment where
each trial consists of
selecting a disc,
recarding its number,
and replacing it. if you
conducted 10 trials,
how do you think your
results might compara
to the theoretical
probability?

Example 2 Find Theoretical Probabilities
of Simple Events
Eight discs are marked 3, 4, 5, 6, 7, B, 9, and 10, such that each disc is

marked with exactly one of these numbers. A disc is selected from
the bag at random.

What is the theoretical probability of selecting a disc marked with a
prime number on it?

3 There are three prime numbers:
me] = —
Fiprime) 8 2, 5.7 There are 8 numbers total,
3 !
=gor 0375 or % Simplify.

5o, the theoretical probability thiat a disc with a prime number on it s
selected is %_ 0.375, or 375%.

Check

A number cube, with sides labeled 1-6, is rolled. Which is the
theoretical probability of rolling a number less than 6, in simplest
form’?

®3

®
® ®:

wjl= mf—=

Eﬁnﬂﬂhe You can compéete an Extra Example online.

Pause and Reflect

How iz finding the sample space helpful when finding theoretical
probability?

532 Module 10 - Probability
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Learn Complements of Simple Events

Suppose you are rolling a number cube and the desired outcome is an
even number. A success is defined as rolling an even number. Rolling
an odd number is not o success. These two events ane known as
complementary events because they cannot happen at the same time.

Complementary events are two evenlts in which
either one or the other must happen, but they
Words cannot happen at the same time.

The sum of the probability of an event and its
complement is 1, or 100%.

If the probability of an event is P{A), then

Symbaols the complement of an event is wrilten as
Plnot &) or PA).
: PlA) 4 Plnat A) =1
Egquati
o PIA) + PIA) =1

Consider the following scenarios.
Scenario £ You roll a number cube. The desired outcome is a 3.

The complement of this event is not rolling o 3. In other words, the
complement is rolling a 1, 2, 4, 5, or 6. Notice the relationship
between the probabilities of an event and its complement

P(3) = 1 Thereis one number 3 and a total of six numbers on the
& number cube.

Plnot 3) = 5 There are five numbers that are not 3 on the number cube: 1,
& 2.45and6

The sum of the probabilities is egualto 1.

i 5
e

PI3) + Pinot 3) =

@ ay o

Lor Add. Then simplify.

Scenario 2: You spin a spinner that is divided into eight equal-size
sections, numbered 1 through 8. The desired outcome is an even
numbeer.

The complement of spinning an even number is spinning aon odd
number, or spinning o 1. 3. 5, or 7.
4

Pieven}+ﬂm!‘wen}=%+§

B3 |oa

,ori Add. Then simplify.

&) Talk About It

Iif you know the
probability of an event,
how can yau find the
probability of its
complement?
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&y Think About It

What do you know
about an event and its
complemeant?

(&} Talk About It

If you know the
probability of an event
s 37.5%. how can you
find the probability of
its complement?

534 mModule 10 - Probability

& Example 3 Find Complements of Simple
Events

Rafael is going to ride a
roller coaster chosen at

Roller Coaster | Height ()

random and wants to find Thder Cragon 345

the probability of choosinga  SCreamin’ Spyder 40

roller coaster with a height Zipster 1BS

less than 250 feet. Maniac [ 290

What is the probability of [FiyingBagle ™=~ | 285 2

the complement of the Twister Wave 2rr

event? Triple Tornado 455
Ultra Loop | 196

Step 1 ldentify the complement of the event. List all of the outcomes

that make up the event’s complement. These are the roller coasters
with a height not less than 250 feet. In other words, find the roller
coasters with a height greater than or equal to 250 feet

and -

There are 5 outcomes that make up the complement.
Step 2 Find the probability of the complement.

Pinot less than 250 ft)

number of outcomes in the complement Write the probability ratio.
gt number of total outcomes

There are 5 outcomes in the
complement.

i
B
50, the probability of the complement is g. This is the same as saying
the probability of cheosing a roller coaster with a height greater than
or equal to 250 feet is g.
Check

A bag contains 25 marbles, 10 of which are red. The other marbles
are blue or green. A marble is selected at random. What is the
probability of drawing a marble that is not red?

™,

ﬂ Go Online You can compdete an Extra Example online.
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Apply Probability

A spinner with eight equal-sized sections
labeled 1 through 8 is spun 600 times.
How many spins of a number less than 4
can be expected?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the problem, in your own words.

Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your sirategy to sobve the problem.

4 How can you show your solution is reasonable?

g Write About It! Write an argument that can be used to defend
your solution.

&) Talk About It
The expected number
iz 225 times. Does this
mean that you will
always spin a number
less than four 225
times if the spinner is
spun 800 timas?
Explain.
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Check

A number cube labeled 1-6 i= rolled 1,200 times. How many times
can it be expacted to roll a multiple of three?

-mﬁnﬂnlne You can complete an Extra Example onfine.

Pause and Reflect

How can you use your knowledge of fractions, ratios, and proportions
to help yvou in this lesson®?

|E Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
hawven't already assembled your Foldable, you can find the
instructions on page FL1L.

Probahitity

e,
i _.;-:’f.-" '.-'-'-;*-“-‘:-ﬁ-'?.,.’-i___:;-fa;

simpie ewvant compound event
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Practice 3 Go Online You can complete your homewark online.

1. The spinner shown is spun once. What is the sample space? [Example 1)

2. Each letter in the word MISSISSIPP is written on a piece of paper and
placed into a bag. A letter is drawn at random. What is the sample

space? [Example 1)

3. Ateacher placed the letter cards E, L, O, R, 4.
U, and W in a bag. A card is drawn at
random. Determine the theoretical
probability for drawing a card that has a
vowel on it ([Example 3)

5. The table shows the lengths of time for rides at a
fair. Zane will choose a ride at random and wants
to find the probability of choosing a ride that lasts
less than 200 seconds. What is the probability of
the complemeant of the event? Describe the
complement. [Example 3)

6. Red 5 spun on a spinner with five equal-size
sections labeled red, yellow, blue, green, and
purple. What is the probability of the complement
of the event? Describe the complement. (Exampke 3)

Test Practice

A player in a board game rolls a six-sided
number cube labeled 1 through & once.
Determine the theoretical probability of
rolling a 1 or 2. (Example 2)

Time [seconds)

Barrel ' 150
. Bumper Cars : 195
Circus Carousel | 210
Log Ride 120
Roller Coaster 55
' Swings 275
| Train _ 300
= o

7. Muhiselect A sportscaster predicted that the local high school baseball team has a
75% chance of winning tonight. Select all of the values that represent the probability of the

team not winning.

| 075 125%
1 3

[ 025 iz

1 1
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Apply

8. A pet store is having a prize give-away. The spinner shows the
type of toy a customer can win for their pet. If a customer spins the
spinner and it lands on cat, they will win a free cat toy. If the spinner is
spun 540 times throughout the day, about how many dog or cat toys
are expected to be given away?

8. The letters from the word FOOTBALL are written on 8 cards with one
letter on each card. One card will be drawn randomily and then placed
back into the stack. If this experiment is repeated 840 times, about how
many times should you expect to draw a consonant?

10. Describe a real-world situation that involves M. @ Find the Error The spinner shown has
a sample space. Then describe the sample 8 equal-size sections. A student said that

Hpacs. the theoretical probability of spinning a
multiple of 3 on the spinner is -g-. Find the

student’'s error and correct it

12. l@ Reason Inductively The weather 13.Create Write a real-world problem that
reporter says that there is an 88% chance imvolves finding the complement of the
that it will not be windy tomormow. Wil event. Then find the complement.

tomorrow be a good day o fly a kite? Explain.

538 wmModule 10 - Probability
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Lesson 10-4

Compare Probabilities of Simple Events

| Can... understand what happens to the long-run relative

frequency as the number of trials increases, and compare relative

frequencies to theoretical probabilities.

Learn Compare Relative Frequency to Theoretical

Probability

The relative frequency of an event is what actually happens in a

should happen based on the experiment’s design. The theoretical
probability and relative frequency of an event may or may not have

the same value.

For example, the theoretical probability of a coin landing on

heads is %
Suppose you toss a coln once and it
land= on tails. The relative frequency

ratio of tossing heads is %. 0. or 0%.
The number of times the coin landed
on heads is 0, and there was 1 toss.

In this case, the relative frequency, % is
not equal to the theoretical probakility, %

What happens if you increase the
number of tosses? Suppose you toss
the coin six times and it lands on heads

twice and tails four times. The relative

frequency ratio of tossing heads is %

1
or 3.

When compared to the theoretical
probability, the relative frequency is
still not the same, but it is closer 1o

% thian it was for the one toss.

09
0B
ar
(1]
0.5
0.4
03
0z

a1

I
|
|
I
|
|
probability experiment, while the theoretical probability is what i
I
|
I
|
I
|
I
|
I

Relative Freguency

0g

08
07
06
05
s
:

o4
[+ B

04

feontinued on next page)

1Toss
I-
Heads Tails
Result of Coin Toss & Talk About It!
& Tosses If you toss a cain &
times, will it always
land on heads twice?
Explain. How many
times do you expect it
to land on heads?
|
Heads Taits |
Result of Coin Toss |
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What happens if you continue to 16 Tosses

increase the number of tosses? 1

Suppose you toss the coin sixtesn - 2'2
times and it lands on heads ten times n;;r

and tails six times. The relative

0.6

frequency ratio of tossing heads is % 05

5 o
OF o 0.4

8 “E 03
When compared to the theoretical E 0.2
probability, the relative frequency is still o4
not the same as the theoretical

L. I 1 ; Heads Tails

probability, but it is closer to 3 than it Result of Coin Toss

was for the one toss or for the six tosses.

Suppose the number of tosses continues to increase as shown in the
relative frequency bar graphs below.

30 Tosses 100 Tosses
1 1
0.9 oa
OB o o8
o7 o7
06 g 06
05 i 05
g o4 2 0a
® 03 ® 03
i 02 i 0.2
o o
a
Heads Tails Heads Tails
Result of Coin Toss Result of Coin Toss
500 Tosses

Heads Tails
Result of Coin Toss

As the number of tosses increase, the long-run relative frequency
ratio of tossing heads becomes closer to the thearetical probability
of 117 The long-run relative frequency of an event will approach the
wvalue of the theoretical probability as the number of trials increases.
This is known as the Low of Lorge Numbers.

TR | 0N U ko
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Pause and Reflect

Have each student in your class toss a coin 20 times and record
whether the coin lands on heads or tails each time. Compile the
resulis. Do the results demonstrate the Law of Large Numbers? Why
or why not?

@ Example 1 Compare Relative Frequencies to
Probabilities

A tetrahedron is a three-dimensional figure with four equally-likeby
outcomes, 1through 4, identified by the number showing at the top
vertex. Maribel tosses the tetrahedron shown 50 times, while Dalton
spins the spinner shown 50 times. Each student records their results
in a frequency bar graph.

Tetrahedron

MNeither Maribel nor Dalton wrote their name on their graph. Which
graph best represents the results that can be expected from
Maribel's experiment? Dalton's experiment?

5
o]

Student 1 Student 2
25 5
20 20
15 ; 15
10 w0
£
a

In Maribel's experiment, the tetrahedron has outcomes that are
equally likely. The observed results are likely to be more evenly
distributed across each possible outcome. The graph for Student 2
best represents Maribel's experiment.

In Dalton’s expariment, the spinner's sections labeled 3 and 4 are
each greater in size than the sections labeled 1or 2. The observed

results are likely to have a greater frequency for these two outcomes.,

The graph for Student 1 best represents Dalton's experiment.

&# Think About It

Are the outcomes on
the spinner equally
likehy? Explain.

&) Talk About It!

The number of trals in
thie example was 50,
Suppoze the number
of trials was 10, but the
structure of the graphs
were similar. How
might your confidence
be affected in
choosing the graph
that best represents
each experiment?
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Check

Jaden and Nikhil each spin their respective spinners shown 50 times.
They each record their results in a frequency bar graph.

Jaden

Nikhil

MNeither Jaden nor Mikhil wrote their name on their graph. Which
graph best represents the resulis that can be expected from Jaden's
experiment? Nikhil's experiment? Explain your reasoning.

Student 1

Frequancy
owWbanho8HE

i

=RV I -]

Student 2

m Go Online You can compéete an Extra Example online.

T | R o D ey
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@ Apply Experiments

Blaze randomly selects one marble from a bag that contains red,
biue, green, yellow, and crange marbles. He replaces the marble and
selects again. Blaze repeats this experiment 60 times. He then spins
a spinner with five equal-size sections labeled red, blue, green,
yellow, and orange 60 times. Which experiment can be best
represented by the graph shown?

Red Blue Green Yellow Orange
Color

1 What is the task?

Make sure you understand exactly what question to answer or
problem to sofve. You may want to read the problem three times.
Dizscuss these questions with a partner.

First Time Describe the context of the problem, in your own words. [ D . ‘}Jﬁ
Second Time What mathematics do you see in the problem? %‘ -

Third Time What are you wondering about?

2 How can you approach the task? What strategies can you

use?
) Talk About It!
Why does the graph
3 What is your solution? shown not represent
Use your strategy to solve the problem. both experiments?

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.
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Check

Two experiments are conducted and their results are recorded in
frequency bar graphs.

Experiment 1 ‘ Experiment 2
A number cube with numbers A card is randomly selected from
1 through & is rolled 70 times. a bag containing the following:

six cards labeled 1
two cards labeled 2
three cards labeled 3
five cards labeled 4
one card labeled 5
four cards labeled &

There are 70 trials.

Geaph 1 Graph 2

-
n

Feo quenoy
-]
Froquency

Which graph best represents the results that can be expected from
Experiment 17 Experiment 27

3 Go Online You can compiete an Extra Example online.

Pause and Reflect

How well do you understand the concepts from today's lesson? What
guestions do you still have? How can you get those questions
answered?

O Y gy
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Practice L3 Go Online You can complete your homewark online

1. Jayden spins a spinner with four equal-size sections labeled red, yellow, green,
and blue, 40 times. Micah randomly selects one marble from a bag that contains
an equal number each of red, yellow, green, and blue marbles. He replaces the
marbie and selects again. Micah repeats this experiment 40 times. Each student
records their results in a frequency bar graph. Which student's graph best
represents the results that can be expected from each experiment? [Example 1)

Jayden's Graph Micah's Graph
15 15
-
g 10 § 10
; ; E 55 B
i} o
el Green Blue ‘l'Hnw Green Elue
Result

Test Practice

2. Open Response Two experiments are conducted and their results are
recorded in frequency bar graphs.

Experiment 1 Experiment 2

A spinner with equal-size sections of | A card is randomly selected from a bag containing

A B C D, and E is spun 50 times. five A cards, three B cards, four C cards, one D
card, and two E cards. The card is then placed back
in the bag. There are 50 trialks.

Graph 1 Graph 2
0 0
g" 15 o5
g 1 10
i1 | I =
i
" A B £ o E u A B £ 3] E
Result Result

Which graph best represents the results that can be expected from Experiment 17
Experiment 27
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Apply

3. Suppose the spinner shown is spun B0 times. Another spinner with
four equal-size sections labeled red, blue, yellow, and purple is spun
B0 times. The results are recorded in the following frequency bar
graphs. Which graph best represents the results that can be
expected from the first spinner? the second spinner?

Graph 1

Red Blse  Yellow Purple Red Biwe  Yellow Purple
Result Result
4. '@‘ EBe Precise Compare and contrast 5. |ﬁ Reason Inductively A coin is tossed
relative frequency and theoratical 30 times_ It lands on heads 10 times. Find
probability. the experimental probability and theoretical

probability of tossing heads. Are the
probabilities close? If not, give a possible
reason for the discrepancy.

6. Use the Internet, or another source, to 7. Refer to Exercise 1. Describe what should be
research the Law of Large Mumbers. expected for Jayden's experiment, based on
Describe this law in your own words. the theoretical probability.

546 Module 10 - Probability

O gy



Gy b 0D Al v Pl B o o iy

Lesson 10-5

Probability of Compound Events

| Can... use organized lists, tables, or tree diagrams to find the What Vecabulary

sample space and probability of a compound event. Will You Learn?
compound event

' theoretical probability of
Explore Sample Space of Repeated Simple Events a compound event
tree diagram

ﬂ Online Activity You will use Web Sketchpad to explore how to
find the sample space of repeated simple events.

,:!-.-—u
-
e g M bl — P ?
. . H
o

Learn Sample Space for Compound Events
A compound event consists of two or more simple events.

As with simple events, the sample space for a compound event is the
st of all possible outcomes.

Rolling a number cube labeled 1 through & followed by tossing a coin
iz an example of a compound event. The compound event consists of
the two simple events of rolling a number cube and tossing a coin.

To find the sample space of a compound event, first find the sampla
space of each simple event.

« Rolling a number cube has six possible outcomes: 1, 2.3, 4, 5,
or 6.

= Tossing a coin has two possible outcomes: heads or tails.

feontinued on next page) L
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(&) Talk About It!

Does the arder of
events in a compound
event affect the sample
space? Explain.

548 Module 10 - Probability

You can use an organized fist, such as a table or a tree diagram, to
find the sample space of this compound event. The table shows the

possible outcomes of rolling a number cube first, followed by tossing
& coln.

Mumber Cube Coin Result
Heads |1, Heads
! Tails 1, Tails
Heads 2. Heads
. Tails 2, Tails
4 Heads '3, Heads
_Tails | 3. Tails
Heads _4. Heads
Yo mis (4Tais
Heads 5, Heads
3 Tails 5, Tails
Heads 6, Heads
¢ Tails 6, Tails

The table shows that there are 12 outcomes in the sample space for
the compound event.

Complete the tree diagram that can be used to organize the possible
outcomes of tossing a coin first, followed by rolling a number cube.

Coin Number Cube Qutcomes
R—— T P
T i i b dh a Heads, 2
e
e 4
- g
Y e Tails, 1
2 Tails, 2
3. o
" AR O, t
T . i

~ad

50, regardless of the order of events, the sample space in the
compound event consists of 12 outcomes.

R | =0 e
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Example 1 Find the Sample Space of Compound
Events

Suppose a penny and a nickel are tossed.

What iz the sample space of possible sutcomes?
Each coin can land on heads or tails for any toss.
Method 1 Use an organized list, such as a table.

Complete the table to show the possible outcomes in the sample space.

Penmny Mickel Result
Heads | Heads, Heads
Heads i : :
1
: Heads | Tails, Heads
Tails i

Method 2 Use a tree diagram.

Complete the outcomes for the tree diagram shown.
Penny Nickel Outcomes

Heads ————— Heads, Heads

Heads
Tails
Heads
Tails
Tails

Using either method, there are 4 possible outcomes in the sample space.

Check

Your math teacher owns three pairs of pants and three pairs of shoes.
He owns a pair of gray pants, green pants, and blue pants. He owns
black shoes, brown shoes, and tan shoes. If he randomly choozes
one pair of pants and one pair of shoes, what is the sample space of
possible combinations of pants and shoes that he could wear on a
typical school day?

B'Eu Omnlire You can complete an Exira Example onfine.

{g# Think About It!

How many outcomes
are thera for each
evant?

& Talk About It!

What do you notice
about the relationship
betweaean the number
of autcomes in the
sample space and the
nurmber of oulcomes
in each event?
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b Think About It

How can you start a
free diagram to model
the situation?

&) Talk About It!

Think about the
numbear of autcomeas
you found using the
tree diagram. What is
the relationship
between that value
and the number of
options in each
category?

550 Module 10 = Probability

& Example 2 Find the Sample Space of
Compound Events

A pizza shop sells pizzas with pan or thin crust, red or white sauce,
and toppings of pepperoni, mushroom, or plain cheese.

How many possible outcomes are in the sample space for a
randomly chosen type of pizza?

Method 1 Use an organized list. such as a table.
Complete the table to show the possible outcomes in the sample space.

Crust Sauce Topping Result
Pan Red [R) Pepperani (P) Pan, R P
Mushroom (M)
Cheesa (C)
_Whrle = e i1 -“Pan, o -]
' Thin ' Red (R) i

Method 2 Use a tree diagram.

Construct a tree diagram.

Using either method, there are 12 different pizzas that can be made.

T | o et
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Check

At a picnic, white, wheat, rye, or sourdough bread is availlable to make
a sandwich. Guests can select turkey, ham, roast beef, or chicken.
Guests can also select cheddar or Swiss cheese. If a guest randomly
selects one type of bread. one type of meat, and one type of cheesea,
how many possible outcomes are in the sample space?

Dﬁn Chnlire iou can complete an Extra Exampde onfime.

Learn Theoretical Probability of Compound Events

When conducting a probability experiment, the theoretical
probability of a compound event is the ratio of the number of
possible favorable outcomes to the number of total possible
outcomes in the sample space.

The theoretical probability of a compound event i the

Woerds ratio of the number of favorable outcomes to the total
number of outcomes in the sample space.
i _ number of favorable outcomes
Rt Pleven) = total number of outcomes
A coin is tossed. Then a number cube Coin Mumber Cube
labeled 1-& is rolled. The tree diagram |
shows the sample space and identifies
the outcome of tossing tails followed T
by rolling a 6. The tree diagram can 5
be used to find the theoretical
probability of this compound event ’
H =

There are 12 possible outcomes.

There i= 1 favorable autcome.

outcomes with tails anda &

1
total possible cutcomes 12

S0, the theoretical probability of tossing tails followed by rolling a
6is -

Math History
Minute

Grace Murray

Hopper (1906-1992)
graduated with a Ph.D.
in mathematics from
Yale University and
worked for the Nawval
Reserve as a computer
programmer. In the kate
19505, she dewveloped
a computer language
wrritten in English rather
than symbuols. Later,
she developed a
program that translated
the English words into
cade, which led to the
creation of the
programiming language
COBOL (Caommon
Business Oriented

Language).
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kg Think About It

Hew would you begin
salving the problem?

() Talk About It!

How can you classify
the likelihood of rolling
asum of 97

Example 3 Find Probabilities of Compound
Events

Two number cubes, each labeled 1 through 6, are rolled.
What is the probability of rolling a sum of 97
Step 1 Find the sample space and the favorable outcomes.

Shade or circle the cells that contain two rolls with a sum of 9.

Rall 2
1 2 3 4 5 G5
0 02|03 0e 05| ne
2.1 22 2.3) 2.4 2.5 (2.6
B.1/(3.2]6.3)|E9 6.5 6.6

1

2
Roll 1 3
4 (414233 44 45 @46
e
[

5.95.2)(5.3 (54 (55 (5.6
(6.1 |(6.2)|(6.3) (6.4) (6.5) (6.6)|

There are 36 possible outcomes. The table shows 4 possible
outcomes that result in a sum of 9 when the two number cubes are
rodled.

Step 2 Find the probability.

number of gutcomes with sum of 9
number ot total outcomes

Plsum of 9) = Write the ratio.

I

Substitute,

= 011 or about 111% Simplify

[T

S0, the probability of rolling a sum of 9 is é_ or about 1%,

Check

A coin is tossed and then a number cube labeled 1 through & is
rolled. What is the probability of tossing tails and landing on an odd
number?

]
%,

) Go Oniline You can complete an Extra Example online.
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Example 4 Find Probabilities of Compound
Events

Two coins are tossed and a number cube labeled 1 through 6 is
rolled.

What is the probability of tossing heads at least once and rolling an
even number?

Step 1 Find the sample space and the favorable outcomes.

Construct a tree diagram to identify the favorable outcomes.

Coin Number Cube Qutcomes

Tossing Heads

Twice : |
bt - pmemmerareseaans

T

Tossing Heads
Omnes

Tassing Heads

O
-

These outcomes

T ..5':'_5__- — are not favorable
e — = because heads is
R not tossed.

There are 24 total possible outcomes. The diagram shows 9 possible
outcomes that result in tossing heads at least once and rolling an
even number.

Step 2 Find the probability.
There are 9 out of 24 possible outcomes that are favorable.
g =

Plheads = 1 and even) = 24 — Simplify the ratio.

—

5o, the theoretical probability of tossing at least one heads and

rolling an even number is T 0.375, or 375%.

by Think About It
What toal{s) can you
use to find the sample
space and favarable
outcomes?

& Talk About It!

How can you classify
the likelihood of
tassing heads at least
once and rolling an
even numbear?
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Check

A spinner with three equal-size sections labeled red, green, and
yellow s spun once. Then a coin is tossed and one of two cards
labeled with a 1 or a 2 is selected. What is the probability of spinning
yellow, tossing heads. and selecting the number 27

Eﬁnﬂuhe You can complete an Extra Example anline.

Pause and Reflect

When finding probability, the language used is important. Describe
the difference between rolling o 3 or & in a simple event, and rofling o
2 and 6 in a compound event.

554 Module 10 « Probability
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Apply Outcomes

Two number cubes were rolled together
60 times. The relative frequency for rolling

a sum of 10 was -E,'- What is the difference
between the number of expected

outcomes for 60 trials and the number of
actual outcomes?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you

use?
&) Talk About It!
How can you solve the
3 What is your solution? problem another way?

Use your strategy to soive the problem.

4 How can you show your solution is reasonable?

Q Write About It! Write an argument that can be used to defend
your solution.
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Check

John tosses a quarter and then spins a spinner with eight equal-size
sections labeled 1 through B. He performs this experiment 80 times

and finds the relative frequency of getting heads and a number

greater than six is %. What is the difference between the number of

expected outcomes and the number of actual cutcomes?

mﬁnﬂﬂlne ‘You can complete an Extra Example online.

m:] Foldables It's time to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
hawven't already assembled your Foldable, you can find the
instructions on page FL1L

'\.-'.":ﬁ‘..":. ::.-: .‘: : s
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.
hams Period . Datz

i GEa Onliree You can Complats L omework online.
Practice (] yo

1. An halian ice shop sells ltallan ice in four flavors: fime, cherry, blueberry, and
watermelon. The ice can be served plain, mixed with ice cream, or as a drink.
Uszing an organized list or table, what is the sample space of possible
outcomes? ([Example 1)

2. A deli offers a lunch consisting of a soup,
salad, and sandwich from the menu shown
in the table. A customer randomly chooses
lunch consisting of a soup, salad, and
sandwich. Construct and use a tree diagram
to determing the sample space of the event
How many possible outcomes are in the
sample space? Example 2)

. Sandwich
Tortellini | Caesar Roast Beef |
Lenti Macaroni  Ham

Turkey

3. The =spinner shown has six equal-size sections and is spun twice.
What is the probability that the product of the numbers spun is 127
[Example 3)

4. A number from 0 to 9 i= randomly selected and then a letter from
Ato D is randomly selected. What is the probability that the number
3 and a consonant are selected? ([Example 4)

Test Practice

5. Open Response Lorelei tosses a coin 4 times. What is the probability of
tossing four heads? Express as a percent. Round to the nearest tenth,
if necessary.
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Apply

8. A number cube labeled 1 through & is rolled and the spinner shown is
spun once. The spinner has four equal-size sections. This experiment
i= repeated 60 times. The relative frequency for getting a sum of 5
Was %- What is the difference between the number of expected
outcomes and the number of actual outcomes?

7

10. Does the algebraic expression x' represent

Olivia tos=ses a two-sided counter and then spins a spinner with six
equal-size sections labeled 1 through 6. One side of the counter is
red. The other side is yellow. She performs this experiment 80 times.
The relative frequency of tossing red and spinning a number greater

than three was -25" What is the difference between the number of

expected outcomes and the number of actual outcomes?

({7 Justify Conclusions Matalie has a
choice of a black, blue, or tan skirt to wear
with a red, blue, or white sweater. Without
calculating the number of possible
outcomes, how mamy more outfits can she
create if she adds a yellow sweater to her
collection? Explain.

the number of possible outcomes if the
spinner shown is spun x times? Explain.

558 Module 10 = Probability

9.

1.

{17 Persevere with Problems Kimiko and
Miko are playing a game in which each
person rolis a number cube. If the sum of
the numbers is a prime number, then Miko
wins. Otherwise, Kimiko wins. Is this game
fair? Write an argument to defend your
response.

Describe a real-world compound event that
has a sample space with four possible
outcomes. Show the sample space.

O Y gy
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Lesson 10-6

Simulate Chance Events

| Can... design a simulation to represent a simple or compound What Vocabulary
event and use the results of a simulation to find the experimental "'_"ﬂ You Learn?
probability. simulation

Explore Simulations

E Online Activity You will use Web Sketchpad to explore using a
random number generator to model a simulation.

SRR NN ST WP SO MTE N R T . = —

A W—— | S S e e P

e - [l M - i

R e

[ M0 S Courbwen

 p——— v — — ——
e s e

Learn Simulate Simple Events

A simulation is an experiment that is designed to model one or more
events. Simulations often model events that can be difficult, time
consuming, or impractical to perform in real life.

Suppose a cereal company places a prize in 1out of every 3 of its
cereal boxes. You can design a simulation that models whether or not
a box of cereal you buy will contain a prize.

The event consists of randomly selecting a cereal bow. To simulate
the event, you can design an experiment that has the same
probability of success. In this case, the probability of success is 3
because 1out of every 3 boxes contains a prize.

One way you can design a simulation is to design a spinner that has a
probability of a successful outcome as 5 In this case, the spinner will
have three equal-size sections.

i

A

In this simulation, a success is defined as the spinner landing on blue
and represents selecting a box with a prize. A failure is defined as the
spinner landing on red and representis selecting a box without a prize.

{continued on next page) [
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(&) Talk About It!

For the first event, how
Can a success be
defined? How can a
failure be defined?

560 Module 10 = Probability

Another way you can design a simulation is to use a number cube.
Because a number cube has six sides, rewrite the probability, -:I_!I- as
an equivalent fraction with a denominator of 6.

W

|‘2

In this simulation, success is defined by rolling 2 of the & faces and
represents selecting a box with a prize. Failure is defined by rolling 4
of the & faces and represents selecting a box without a prize. You can
determine which 2 faces are successes. Suppose you determine that
rolling a 1 or a 2 represents a cereal box with a prize. What rolls
represent a cereal box with no prize?

Five different events are shown in the table. Choose the model that
can be used to correctly simulate each event by placing an X in that
columin.

Spinner with Four

Evant One Coin Toss

Equal-Sire Sections

your favorite book out
of four books being
randomly assigned for
a book report

your favorite baseball
team has % probability
of winning

1 R
a5 chance a girls
soccer team wins its
first game

forecast shows a 50%
chance of rain

a marble is randomily
chosen from a bag
containing four
different color marbles

O gy
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Learn Simulate Compound Events

As with simple events, you can design a simulation to simulate a
compound event Coins, number cubes, and spinners are often used
to simulate events. To design a simulation, you need to do each of
the following.

« Define what each outcome represents, and determine ifitis a
success or fallure.

+ Define what each trial represenits.

E Go Online Watch the animation to learn how to use a simulation
to estimate the probability of the following compound event

Suppose each tiger cub born in a litter of cubs has an equal chance
of being female or male. In a litter of 3 tiger cubs, estimate the
probability that all 3 cubs will be female.

Step 1 Design a simulation.

For each cub, there are 2 possible outcomes, female or male.

One way to design the simulation is to toss a coin, because a coin
has 2 possibe outcomes. Bacause there are 3 cubs in the litter, each
trial represents tossing 3 coins. You can choose to let *Heads"
represent a female cub, and "Tails" represent a male cub.

Step 2 Perform the simulation.

Suppose the table shows
the results of 100 trials of

Simulation Data: 100 Trials

the simulation. Diseme Eraauancy
3 females, 0 males 14
2 females, 1 male 33
1 female, 2 males 41
O females, 3 ma_l@s 12

Step 3 Find the experimental probability, which has the same ratio as
the refative freguency.

P(3 females) = %

Step 4 Simplify the ratio.

.
00

Based on the simulation, the estimated probability that all 3 tiger cubs
will be female is =, 014, or 14%.

feontinued on next page)

&) Talk About It

Use a tree diagram to
find the theoretical
probability of having
three female cubs.
How does the
simulated probability
compare to the
thearetical probability?
Explain.
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There are many ways to simulate compound events. Some examples
are shown below.

Weather

Suppose that, during the springtime, it rains 50% of the days. What
i= the chance that it will rain two days in a row this spring?
Coin Toss | Spinner

Let heads represent Each trial
rain. Let tails represent | consists of

-

no rain. 2 =pins, and a
successiul trial

Each trial consists of is the pointer

two tosses of a coin landing on

and a successful event | pay 2 times in
is represented by
tossing 2 heads.

8 row.

Marbles

Suppose you have a bag with an equal number of red, blue, and
green marbles. What is the probability of randomly selecting a red
marble from the bag 2 times in a row with replacement?

Number Cube Spinner

Assign 2 unique Each trial
numbers to represent | Consists of 3
red. Each trial consists | Spins, and a

of rolling the number successiul trial
cube 3 times. A success | is the pointer

is landing on the 2 landing on RED
specified numbers 3 3 times in a row.
times in a row.

- =
1

O gy

Suppose that, on average, a professional football kicker makes
2 out of 3 of his field goals from the 40-yvard line. What is the
probability that he makes two field goals in a row?
MNumber Cube | Spinner
Assign 4 of the numbers | Each trial
on the number cube to | consists of

- y

represent the success 2 spins, and a
rate of %- Each trial ' ?”C‘:‘?Eﬁf}“ trial
consists of roliing the i thg e
; . landing on
cube twice. A success is 3 1i
represented by landing : Sl
ina row.

on any of those assigned
numbsers 2 imes in a row.
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@ Example 1 Simulate Compound Events

A local grocery store sells cereal in two-packs for a special price.
The probability of a box containing a prize is % Design and simulate
an event that estimates the probability of randomly selecting a two-
pack that contains a prize in both boxes. Run the simulation 10 times.

What is the simulated probability of getting a prize in both boxes
of cereal?

Part A Design a simulation.

The event is a compound event. The success of
the first event represents one box in the two-
pack containing a prize. The success of the
zecond event represents the other box in the
two-pack containing a prize.

One way to design a simulation is to use a
spinner to represent each event. Because the

probability of each box containing a prize is %
design a spinner with three equal-size sections. You can let one
section, such as bive, represent the success of selecting a box that
contains a prize. The other two sections represent the failure of

selecting a box that does not contain a prize.

One trial consists of spinning the spinner twice.

Suppose the sample results are shown in the table.

Box 2 | Both Prizes

=

KR KPS K SN EX N X
&

KINEXIXIS SIS XS

EUJDJ‘-\JITIIJ'I.D«-LUH

Part B Find the probability.
How many packs had prizes in both boxes?

50, the estimated probability of selecting a two-pack containing a
prize in both boxes, based on the 10 simulated trials is i 0.2, or
20%.

te¢ Think About It

What tools can you use
ta simulate the
situation?

() Talk About It!

Based on the
simulation, estimate
the probability that
you purchase a
package of cereal
where neither box
contains a prize.

& Talk About It!

H 100 people each
bought a pack of
cereal, use these
results to predict how
many customers
would receive one
prize, two prizes, or
no prize.
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Check

A store randomby gives a gift card to 5 out of every 8 customers that
enter the store for a weekend grand opening event. The store owner
wants to estimate the probahility that a repeat customer receives a
gift card two days in a row.

Part A

Selact the appropriate way you can simulate the event, where a
SUCCess is receiving a gift card and a failure is not receiving a gift
card.

(%) Each trial consists of rolling a number cube twice. A success
represents both tosses landing on amy of the numbers 1 through
4. A failure represents one or both tosses landing on the numbers
Sor 6.

Each trial consists of tossing a coin twice. A success represents
both tosses landing on heads. A fallure represents one or both
tosses landing on tails.

ﬁ::} Each trial consists of spinning a spinner with 8 equal-size sections
twice. Label 5 of the sections with a "C”, and label the 3 remaining
sections with an "X™. A success represents both spins landing on
“C”. A fallure represents one or both spins landing on *X"

@ Each trial consists of spinning a spinner with 8 equal-size sections
twice. Label 5 of the sections with a "C”", and label the 3 remaining
sections with an "X". A failure represents both spins landing on
“C". A success represents one or both spins landing on "X"

Part B

The table shows the results of simulating 10 trials of the compound
event. A "C" represents that they received a gift card that day and an
K" represents that they did not receive a gift card that day.
According to the results, what Is the experimental probability that a
repeat customer receives gift cards two days in a row?

s/ 6 7 8 9w

)
A
OO W
.n. !
>
>
=
=
]

R | =0 e
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Example 2 Interpret Simulations of Compound
events

A computer simulation was designed to simulate rolling a number
cube multiple times until all of the possible even numbers were
rolled. The relative frequency bar graph shows the number of rolls
neaded for the computer to roll all of the even numbers.

What is the simulated probability that eight or fewer rolls are
neaded to obtain all of the even numbers on a number cube?

& T B | 10 mn 12 =
Mumber of Rolls to Roll All Possible Even Numbers

Find the sum of the relative frequencies that indicate that six, seven,
or eight rolls were needed to obtain all of the even numbers.

Pl< B rolls) = PlB) + P[7) + P(8) The numbers 6, 7, and 8 are

earch less than or equal to 8.

=008 + 0.20 4+ 012 Substitute the relative
frequencies.

= 0.40 or 40% Simplify.

The relative frequency ratio has the same value as the experimental
probability.

So, the simulated probability that it takes eight or fewer rolls to obtain
all of the even numbers on a number cube is 0.4 or 40%.

Pause and Reflect

How would you explain to a new student what each bar in a relative
frequency bar graph means?

kg Think About It
How can you begin
solving the problem?

&) Talk About It

If this graph represents
25 trials, how many
trials did it take to roll
all even numbers in
eight or fewar rolls?
Explain.
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Check

Jake designs and conducts a computer simulation with 20 trials and
uses the data from the simulation to create the relative frequency bar
graph shown. The graph shows the relative frequency of the number
of spins needed for a four-section spinner labeled 1 through 4 to

land on each number at least once. Using the graph, what is the
experimental probability that more than 7 spins are needed to land
on each number at least once?

5 [ F) 8 9 il n
Mumber of Spins to Land on Each Mumber

G Go Online You can complets an Extra Example online.

Pause and Reflect

How will you study the concepts in today's lesson? Describe some
steps ywou can take.

O Y gy
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1
Name

Practice 3 Go Online You can complete your homewark online.

1. Suppose the ch‘_ia nce of rain on Saturday is %End the chance of rain on
Sunday is also T A student wants to run a simulation to estimate the

probability that it will rain on both days. (Exampile 1)

Part & How can the student model the chance of it raining on each day?
Design a simulation.

Part B Suppose the table shows the results of 10 trials of a simulation.
An "R" represents a day that it rained and an "N" represents a day that
it did not rain.

o
o
b |
oo
o
=]

Trial ¢ |22 | 3 |«
SO N (R R N N R R N | R|N
SEE N N (R R N R N R |R | N

According to the results of the simulation, what s the experimental
probability of having rain on both days?

Test Practice

2. Open Response [eigh designs and conducts a computer simulation with
30 trials and uses the data from the simulation to create the relative
frequency bar graph shown. The graph shows the relative frequency of the
number of spins needed for a spinner divided into & equal sections labeled
A through F to land on each letter at least once. {Exampie 2)

E 0.4 e
E E

s M '

o

I B 9 w0 n 12 i3 4
MNumber of Spins to Spin All Possible Letters

Using the graph, what is the experimental probability that more than
10 spins are needed to land on each letter at least once? Write the

probability as a percent.
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Apply

For Exercises 3 and 4, refer to the following information.

Nelly designs and conducts a computer simulation with 50 trials and uses the
data from the simulation to create the frequency bar graph shown. The graph

shows the relative frequency of the number of rolls needed for a number cube
labeled 7 through 12 to roll all of the possible odd numbers.

030
025
0220

s

0ao
005
Qo0

Relative Fregquency

=] & i 8 9 i n 12 1=
Mumber of Rolls to Roll All Odd Numbers

3. How much greater is the probability that 7 or 11 rolls are needed than 13 rolls?

4. Is the probability that 7 or 12 rolls are needed greater than the probability that
all of the other rolls are needed? Explain.

5. Use the Internet, or another source, to ook G, “@’Hﬂdﬂ with Mathematics Describe a

up the term fair gome. Describe a real-
world scenario in which a game is fair. Then
describe a real-world scenario in which a
game is not fair.

7. Why is it important to define each of the

following when designing a simulation?

what each trial represents
what each outcome represents
what a success and a fallure each represent

568 Module 10 - Probability

real-world situation that can be simulated
by tossing a coin and rolling a number
cube. Be sure to include the number of
outcomes n your description.

@’Uu Math Tools Suppose the players
at a certain carnival game win about 40% of
the time. Describe a model that can be
used to simulate the outcomes of playing
this game.

O gy
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Review

|E. Foldables Use your Foldable to help review the module.

Probability

Rate Yourself! Q ©Q O

E Complete the chart at the beginning of the module by placing a checkmark in each

= row that corresponds with how much you know about each topic after completing this

| module.

2 ; .
E‘ Write about one thing vou learmed. \ Write about a question you still have. :

o R s R A . . .

Module 10 = Probability 569



Reflect on the Module

Uise what you learned about probability to complete the gréph

€ Essential Question

How can probability be used to predict future events?

Theoretical Probability Experimental Probability

N G | gy O R etk g
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Nama Penod Date

Test Practice

1. Multiple Choice The spinner shown is 4. Equation Editor The table shows the number
divided into & equal-size sections. Which of of iterms bought by different students at the
the following best describes the likellhood of school bookstore this moming. What is the
the spinner landing on an odd number? relative frequency that a student bought one
fLesaon 1) item? Express your answer as a fraction in

simplest form. (Lesson 2)
(&) impossible
_ Number of kems Frequency
(&) unlikely ) s
(© equally likely 2 5
@) likely = !
4_ =]

2. Multiple Choice A jar contains 4 yellow
marbles, 11 green marbles, and 9 blue
marbles. Which is the best description of the
likelihood of selecting a red marble from the
jar? (Lessen 1)

(») impossible
(&) unlikely
(©) equally likely

(E_':.j likely 5. Open Response A spinner with 8 equal-sized
sections labeled 1 through 8 is spun 400
times. How many times can you expect to
spin a number greater than 37 Explain your
reasoning. [Lesson 3)

3. Multizelect A number cube with sides
labeled 1, 2.3 4 5 and 6 Is rolled 50 times.
The number 6 is rolled 10 times. What is the
relative frequency of rolling a 67 Select all
that apply. (Lesson 2)

0.2

wlw © |
ch

20%
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&. Multizelect The number 4 s rolled on a 8. Equation Editor Suppose Jullo tosses a
number cube with sides numbered 1, 2, 3, 4, coin four times. What is the theoretical
b, and B. (Lesson 3| probability of tossing heads at least two
times? Express your answer as a fraction in

A. Which outcomes make up the complement
simplest form. (Lesson 5)

of the event? Select all that apphy.
rolling a1
rodling a 2
rofling & 3

| rolling a 4

| rolling a 5

| rolling a 6

B. What is the probability of the complement? 9. Open Response Olivia flips a coin and rolls
a number cube with sides labeled 1, 2, 3, 4,
5, and 6. After 90 triale of the experiment,

the relative frequency of flipping heads and

rolling a number less than 3 Is %— What is

the difference between the number of
expected outcomes and the number of

7. Open Response The table shows the number actual outcomes? (Lesson 5)
of each color pen in Mrs. Devon's desk
drawer. Suppose she selects a pen at random
from the drawer. How much greater is the

theoretical probability of selecting a black
pen than selecting a red or a green pen? 10. Open Response A weather forecast calls for
a B0% chance of rain today and a 60%

chance of rain tomorrow. The table shows

wikd W= )=
o k= @

Expross your answer as a percent. [Lesson 4)

Color Number of Pens the resuits of 10 simulated trials, where “R
represents rain and “N” represents no rain.
BRck 8 [Lessan &)
Blue & _
Grean 1 Trial T/ 8.9 :11]
Red 4 Today N { R R R
Tomaormow RIiM M R

According to the recults of the simulation,
what is the experimental probability of
having rain on both days?

572 Module 10 « Probabisny
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Module 11
Samplingg@and StatiStics

€ Essential Question

How can you use 8 sample to gain information about a population'’?

What Will You Learn?

Place a checkmark (+") in each row that corresponds with how much you already know
about each topic before starting this module.

KEY Before | After

O—Jdummuw. O—J'V«Ehe-ardufil. 0—Ih1::wit! D 0{} 0 O 0

identifying valid sampling methods

identifying biased samples

identifying valid inferences

making predictions using sample data

understanding the benefit of taking multiple samples

making comparative inferences about two populations

making inferences about the variability between two
populations

Eory b 0 P Crs-H I il il

'E' Foldables Cut out the Foldable and tape it to the Module Review at the end of the
madule. You can use the Foldable throughout the module as you learn about sampling
and statistics.
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What Vocabulary Will You Learn?
Check the box next to each vocabulary term that you may already know.

O asymmatric O population O unbiased sampie

O biased sample O sample O valid inference

O convenience sampie O simple random sample O valid sampling method

O distribution O statistics O variability

O double box plot O stratified random sample O visual overlap

O doubie line plot O survey O voluntary response sample
O inferences O symmetric

O invalid inference O systematic random sample

Are You Ready?

Study the Quick Review to see if you are ready to start this module.
Then complete the Guick Checl.

Example 1 Example 2
Find the mean of a data set. Find the percent of a number.
What is the mean L. . . Find 8% of 350.
L L] L L] L]
of the data shown? 4 4 4 | .
¥ 15 1% 17 18 “35
The sum of the data values is 2{14) + 2(15) + 23 g Write B% as !';:E;j Find an eguivalent
16 + 2(17) + 2({1B), or 144. 350 T 100 ratio
> s )
Divide the sum, 144, by the number of data %35
values, 9. Because 144 + 9 = 16, the mean
Is 16. So, 8% of 350 s 28.
1. Find the mean of the data set. 2.Find 22% of 500.
.
L [ ] ]
L 2 L L ] L ] L]
L ] L L L] L]
i } I I i
0 1 2z 3 4

Number of Siblings

How Did You Do?
Which exercises did you answer cormectly in the Quick Check? G_J (="
Shade those exorcise numbers at the right = et

574 Module 1 - Samplng and Statistics
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Lesson 111

Biased and Unbiased Samples

| Can... identify biased and unbiased sampling methods and
understand that inferences made are only valid if the sampling
method i unbiased.

Learn Populations and Samples

Statistics is the practice of collecting and analyzing data. It can be
used to gain information about a population, or the group being
studied.

A sample is often used instead of an entire population. A sample is
part of a population and should be representative of the population.
A statistic refers to a single measure of some attribute of the sample.
A statistic that is used is the percent of a sample that shares the same
attribute or response.

Data from the sample are often collected in the form of a survey,
which is a question or set of questions designed to gain information

about the population as a whole.

For each of the three survey topics shown, determine whether each
phrase describes a population or a samplhe.

Survey Topic T How many hours a night do you study?
25 randomly selected 7th graders

all of the students in the middle school

Survey Topic 2: What is the town'’s favorite flavor of ice cream?

residents of the town

customers at a local ice cream shop

Survey Topic 3: Who should be the mayor of our city?
350 residents outside of city hall

all of the residents of the city

What Vocabulary

Will You Learn?

biased sampla

comnvenience sample

inferences

invalid inference

population

sample

simple random sample

statistics

stratified random
sample

SuRvey

systermatic random
sample

unbiased sample

valid inference

valid sampling method

waluniary responsea
sample

Lesson 191 = Biased and Unbissed Samples S7TS



Learn Valid Sampling Methods

When choosing a sample from a population, it is important to use a
valid sample method. A valid sampling method is one that is:

= representative of the population

= =elected at random, where each member has an equal chance of
being selected, and

= large enough to provide accurate data

The table shows various valid sampling methods.

(&) Talk About It!
Why do the three
names of the valid
sampling methods all
contain the ward
random’¥

Simple
Random
Sample

Stratified
Random
Sample

Systematic
Random
Sample

Definitio

Each item or person in
the population is as likely
to be chosen as any
other.

The population is divided
into groups with similar
traits that do not overlap.
A simple random sample
is then selected from

each group.

The sample is selected
from the population
according to a specific
item or time interval.

Example
Twenty-five student
names are written on slips

of paper and placed in a
basket. One name is

randomly selected.

Students of a school are
divided into &th, 7th, and
Bth grade. A random
sample of 25 students
from each grade is
chosen.

Every 10th customer at a
store |s given a survey, or
a customer is chosen to

compliete a survey every
half hour.

Pause and Reflect

Where have you seen surveys in everyday life? What type of sample
was the survey using?

576 Module 1 - Sampling and Statistics
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@ Example 1 Identify Valid Sampling Methods

The astronomy association wants to take a survey to decide on the
theme for their annual celebration. They are presented with three
valid sampling descriptions as options to take the survey.

For each sampling description, select the valid sampling method
that best represents it. Circle your selection.

g computer randomly chooses 500 people from o list of members

Stratified Simple Systematic
Random Random Random
Sample Sample Sample

members are separated by state and 10 people are randomiy
chosen from each siate

Stratified Simple Systematic
Random Random Random
Sample Sample Sample

from o list of each member in the ossociation, every 200th i
Sunveyed

Stratified Simple Systematic
Random Random Random
Sample Sample Sample
Check

For each sampiing description, identify the valid sampling method
that best describes it

To determine which possengers’ camy-on bogs are to be inspected,
every eighth person to check in will hawve his or her bog inspected.

To test the accuracy of o biometric sconner, a scientist uses a
computer to generate g sample of 20 subjects from o popilation.

The principal of @ high school wanis o use o survey o decide on
the theme for their winter formal dance. She separotes the students
by grode — 9th, 10th, Mith, and 12th - ond then takes o somple of
50 students from each grode.

E'En- Onlire “ow can complete an Exira Example online.

4y Think About It
What are the different
types of valid sampling
methods?

& Talk About It!
Suppoze the
astronomy association
used a sampling
method that did not
select members at
random. How might
the results of tha
survey be affected?
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(&) Talk About It!

if you want to
determine the fawvarite
pizza shop of middie
school students in your
school, explain how a
voluntary response
sample might influence
the results of tha
SrvEy.

Learn Biased Samples

An unbiased sample is obtained using a valid sampling method that
is random and is representative of the population.

When a sample is not representative of the population. it is a biased
sample. A biased sample usually favors one or more parts of the
population over another.

The table shows two types of biased samples: comvenience sample
and voluntary response sample and the reasons why each is biased.

Comnvenience Voluntary Response
Sample Sample
This sample includes This sample involves
Definitio memb@rs of the . only those '.!w:m want to,
population that are easily | or can, participate in the
accessed. | sampling.

You give a survey to the | A school principal sends
students that eat lunch out a survey on a social

Eramuls wﬂh y'ﬂu_m find out : ngmarl-cing site asking
information about middle | middle school students
school students. to vote for their favorite

restaurant.
The sample is not The sample involves
randomby chosen and only those who choosa
not representative of the | to participate. The

Why is it population as a whale. responses will likely

biasad? favor opinions that come

only from people who
feel very strongly about
_ that topic.

Suppose you want to determine the favorite pizza shop of middie
school students in your city. Select all of the samples that are blased.

@AII of the middle school students that rode bicycles to school are
surveyed.

A social media poll is sent to all middle school students.
A winner is chosen from the participants.

@ Every ninth student that walks through the cafeteria door is
surveyed.

@ Every person in the culinary section of the book store on a
Monday evening is surveyed.

578 Module 1 - Sampling and Statistics
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@ Example 2 Identify Biased Sampling Methods
Identify the type of biazsed sample for each situation.

To gather information about the fovorite onimal of middle schoal
students, o student surveys everyone in his 7th grode longuoge arls
class.

Because the sample is everyone that is available in one class, it is a
convenience sample.

A news organization posts a survey on its website that osks ifs
regders o vote on o current fopic.

Because only those people that choose to respond will, the sample is
a voluntary response sample.

Check
Identify the type of biased sample for each situation.

You survey g sample of 10 households on your street to determine
how offen househoids in the state cut their gross.

The manager of a retall store mails out o survey to 500 potentiol
customers. She uses the results of the surveys that are mailed bock

to determine which items to keep in stock for the spring season.

G-Gn Online You can complete an Extra Example onbne.

Pause and Reflect

Describe some biased sampling methods you may have encountered
in your everyday life. Why were they biased?

Math History
Minute

Victor Meumann-Lara
{1933-2004) was a
Mexican mathematician
and a pioneer in the
field of graph theary.

In 1982, he introduced
the idea of a digraph.
A digraph, also known
as a directed graph.

is a graph consisting

of a set of vertices
connectad by edges, in
which the edges have
a direction associated
with them.
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@) Talk About It!

Supposze you have
used a valid sampling

method to conduct a
survey. Is it possible
that you can still obtain
a sample that is not
reprasantative of the
population?

Talk About It

ks it passible to have
used a biased sample
and siill arrive at &
claim that is valid for
the population?

Learn Valid Inferences

If you have used a valid sampling method and obtained an unbiased
sample that is representative of the population, you can use the
results to make inferences, or predictions, about the population. This
is called a valid inference. An invalid inference is an inference that is
based on a biased sample. An invalid inference makes a conclusion
not supported by the results of the sample.

The table describes inferences by each sampling method, sample,
and conclusion.

Valid Inference Imvalid Inference

uses a valid sampling
method

may not use a valid

Sampling Method sampling method

drawn from an drawn from a biased,
unbiased, or unrepresentative
representative sample | sample

Sample

makes a conclusion that -makes a conclusion
is supported by the data | that is not supported
by the data

Conclusion

@ Example 3 Identify Valid Inferences

On a social networking app. a burrito company asked all of its
followers to vote on their favorite style of food. The choices were
ltalian, Mexican, and Indian. The results are shown in the table. The
company infers that the most popular style of cuisine is Mexican.

Style of Food | Percent of Sample

talian 21%
Mexican 46%
_ Indian 33%

Identify the type of sampling method used. Then determine
whether the inference is valid.

Part A Identify the type of sampling method used.

This is a voluntary response sample and ks biased.

Part B Determine whether the inference is valid.

Because the company used a biased sampling method, they cannot
make valid inferences based on the sample. The inference made by
the company is not a valid inference.
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Check

The customers in a music store one morming
are surveyed to determine their favorite
activity in their free time. The results are
shown in the graph. The store manager to
concludes that most Americans either play o
music or listen to music in their free time. A

Listening

Identify the type of sample method used. Then
determine whether the inference is valid.

D Go Online You can complete an Extra Example onfine.

& Example 4 |dentify Valid Inferences

The manager of a shoe store wants to determine its customers’

favorite shoe color. Every third customer s surveyed. The results are
shown in the table. The store manager infers that their customers'

most prefermed shoe color is red.

Shoe Color Pre
Red - 40%
Blue 4% |
White ™ agm |
Black 8% |
Multicolored 2% |

Identify the type of sampling method used. Then determine
whether the inference is valid.

Part A& Identify the sampling method used.

Every third customer is surveyed. This is a systematic random sample.

It i= not biased.
Part B Determine whether the inference is valid.

Because the store used an unbiased sampling method, they can make

inferences based on the sample. The inference made by the store
manager is a valid inference.

e Think About It!

What phrase or
sentence tells you
about the sampling
method?

Q) Talk About It

Could the store
manager use the
survey results to infer
that the favarite shoe
color of the population
of the United States is
red? Justify your
response.
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Check

Twenty customers in a grocery store are randomly selected and
surveyed about their juice preference. The results are shown in the
tabie. After reviewing the data, the store manager decided that about

half of the store’s juice stock should be orange juice.

Juice Preference

Orange 51%

Apple 32%
Pineapple 14%

Crﬂ.r-‘lb;&ﬂj’. 396

Part A ldentify the sampling method used.

Part B Determine whether the inference is valid.

) Go Online You can compilete an Extra Example online.

([l Foldables I's time to update your Foldable, located in the

Module Review, based on what yvou learned in this lesson. If you

haven't already assembled your Foldable, you can find the

instructions on page FL1L
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Practice E Go Online ¥ou can complets your homework online.

1. For each sampling description, identify the valid sampling method that
best describes it. Choose from simple random sample, stratified random
sample, or systematic random sample. [Examgle 1)

a. To determine if a candidate for state senator is popular with voters, 25%
of voters in 160 counties are surveyed.

b. To determine whether students think a new school library is needed,
a computer generates a fist of 100 random students and they are

sunveyed.

c. To determine the freshness of doughnuts, a baker selects a doughnut
every 30 minutes and checks it.

2. ldentify the type of biased sample for each situation. Choose from
convenience sampile or voluntarny response sample. [Example 2)

a. A physical education teacher posts an online survey about whether
students would be interested in a 5K race. The responses received
determine whether there will be a 5K race.

b. To determine the theme of the school dance, the student council
president surveys his homeroom class.

Identify the sample methed used and whether it is biased or unbiased.
Then determine whether the inference is valid. (Examples 3 and 4)

3. To evaluate customer satisfaction, a grocery store manager gives double
coupons to anyone who completes a survey as they enter the store. The
store manager determines that customers are very satisfied with their
shopping experience in his store.

4. A member of the cafeteria staff asks every fifth student leaving the
cafeteria to rank 5 entrees from most favorite to least favorite. She finds
that pizza is one of the favorite entrees.

Test Practice

Cogryr iy bd il Cor o bl I il oy

5. Multiselect To evaluate the defect rate of its lenses, a camera lens
manufacturer tests every 100th lens off the production line. Out of
1,000 lenses tosted, one kens is found to be defective. The manufacturer
concludes that 3 lenses out of 3,000 will be defective. Select all of the
statements that are true about the sampling method.

| This scenario is a systematic random sample.
| The sampling method is biased.

| The inference is valid.
| This scenario is a convenience sample.

The sampling method is unbiased.
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Apply

6.

7

10.

Members of the drama club plan to sell popcom as a fundraiser for
] : : Flavor Murnber

their spring play. To determine what flavor to sell, the members

survey every 15th student from an alphabetical listing of all students. i Butter , 33

The table shows the results of their survey. Was the sample obtained Cheese 15

using a valid sampling method? If so, find what percent of students lcaramal | 27

prefer each type of popeorn. If not, explain why.

As people leave a restaurant one evening, 20 people are surveyed at
random. Eight people say they usually order dessert when they eat out.
Was the sample obtained using a valid sampling method? If so, what
percent of those surveyed say they usually do not order dessert when they
eat out? If not, explain why.

Give an example of a convenience sample. 9. @ Reason Abstractly Marc wants (o
determine how many students plan to
attend the school's walk-a-thon. He decides
to post an anline survey. Of the survey
responses, 80% plan to attend the walk-a-
thon. Marc infers most students will attend
the walk-a-thon. Is Marc's inference valid?

Explain.

l@’ Justify Conclusions Determine if the M. Suppose you wanted to know how many

statement is true or folse. Explain. students brought their lunch to school.
Describe a valid sampling method you

A stratified random sample’s results are could use,

never wvalid,
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Lesson 11-2

Make Predictions

| Can... make predictions about a population based on data from a
random sample.

Learn Make Predictions

I
[
If a survey is conducted about a population using an unblased |
sample, valid inferences can be made about the population. You can |
use those inferences to make predictions about the population. |
I
I
I

Suppose you want to predict the percent of fans at a sporting event
that are fans of the green team and the percent that are fans of the
blue team. Because surveying everyone in the stadium might take
too lomg, you can use a sampie that is representative of the
population to help make a prediction about the population.

Suppose two samples taken at the spaorting event are shown.

One sample is taken from outside the stadium. Suppose that the ratio
of fans of the blue team to fans of the green team from outside the Talk About It!

stadiumis 21w 8or2 @ 8. Describe a sampling

method you can use lo

Sample from Outside Stadium ensure the sample you
choose is not biased in

l&‘!ﬂlﬁlzl favar of one team or
G: &8 & K 5 5 .GI & B £

another.

This means that, for every 2 fans of the blue team, there are 8 fans of
the green team for this sample.

A second sample is taken from the stadium seating sections. |
Suppose that the ratio of fans of the blue team to fans of the green
team in the stadium seating is also 2 to B or 2 : B.

Gy b 0D Al v Pl B o o iy

Sample from Stadivem Seating

22824224020

This alsc means that, for every 2 fans of the blue team, there are
8 fans of the green team for this sample.

feontinued on next page)
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@) Talk About It!

Suppose an unbiased
sample was takern. The
ratio of fans of the
green team to fans of
the blue team was 8 to
2. Predict what percent
of the fans inside the
stadium are fans of the
green team. Explain.

For each sample, the ratio of fans of the blue team to fans of the
green team is 2 to B or 2 : B. This is a port-to-part rotio because the

ratio compares one part of the group (fans of the blue team) to
another part of the same group (fans of the green team). You learned
about part-to-part ratios in a previous grade.

Sample from Ouiside Stadium
R22ete2fice
= = = B = [ ] = H ]
Sample from Statium Seating

2242022038

You can also write a part-to-whole ratio. A part-to-whole ratic
compares one part of the group (fans of the blue team, for example)
to the whole group (total fans). You also learned about part-to-whole
ratios in a previous grade.

The part-to-whole ratio of fans of the blue team to total fans is 2 to 10,
210, or % In other words, 20% of the fans included in the samples
are fans of the blue team.

If unbiased sampling methods were used to obtain the sample data,
you can make inferences about the population. Some inferences that
you can make are shown below.

= Twenty percent of the total fans attending the event are fans of the
blue team.

= Eighty percent of the total fans attending the event are fans of the
green team.

= One-fifth, or one out of every 5 fans, attending the event are fans
of the blue team.

These inferences are only valid if unbiased sampling methods are
used. If biased samples are used, then these inferences are not valid.
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@ Example 1 Make Predictions
A high school athletic director is

s g ot Sport Students
purchasing equipment for the

athletic department in the coming EEEE_‘%P_B.!EE‘?@‘?H_ 3%
year. In order to determine how | Basketball 30
much equipment is needed, the ;_Fuumall I -l_l_E
director randomly surveys 150 | Gymnastics 12
students wt.m plan to ;_J-ﬂftrﬂpﬂte | Tennis 18

in athletics in the coming year. e \

The table shows the results. Vndl@_y‘l;all = i B

How many volleyball uniforms should the director purchase if 500
total students plan to participate in athletics?

Step 1 Write the ratio of students who plan to play volleyball to the
total number of students surveyead.

volleyball players —+ 9
total students surveyed — 150

Step 2 Set up and solve a proportion. Let v represent the number of
volleyball uniforms the director should order.

valieyball players — B ~— wolleyball uniforms
students surveyed — {50 - GO0 +— total number of students
3 3
E = % Write %_.—r as the equivalent ratio 5.

3 _ 30 Because 50{10) = 500, muitiply 3 by
50 500 10 to obtain 30.

S0, the director should purchase 30 volleyball uniforms.

Check

A local dentist wants to know how many adults in a town receive
regular cleanings. The dentist surveys 120 random adults living in the
town and finds 84 people receive reqgular cleanings. If there are
8.500 adults in the town, how many can be expected to receive
regular cleanings?

0 Go Oniline You can complete an Extra Example online.

tey Think About It!

Without caleulating,
should the director
order less than,
greater than, or equal
to 50 velieyball
uniforms? Why?

Q) Talk About It

Suppose the school
orders 30 uniforms
based on this
prediction. Does this
mean that exactly 30
students will sign up to
participate in
violleyball? Explain.
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ke Think About It
Without calculating,
should the number of
available positions for
students who volunteer
once a week be loss
than, greater than, or
equal to 5007 Why?

(&) Talk About It!

Use number sense to
estimate the number of
volunteer positions the
district should have
available for students
who volunteer once a
month. Explain your
astimate.

@ Example 2 Make Predictions

The superintendent of a school district wants to determine the number
of wvolunteer positions to have available for students. The graph shows
the results of a survey where randomby selected teenagers within the
district were asked, "How often do you voluntees?”

How Often Teens Volunteer

Chnce a month
12%

Once a year
3%

If the district has 2,000 teenage students, about how many
positions should the superintendent have available for students
who volunteer once a week?

While you do not know the number of teens in the sample, the circle
graph shows the percent of teens who volunteer. This percent is the
ratio that can be used for the sample. The graph shows that 29% of
students volunteer once a week.

Find 29% of 2,000. Let n represent the unknown part.

29 _ .n - X

100 — 2,000 Write the proportion.
w30

29 n . s

ﬁ\;ﬁﬁﬂ[} Find an equivalent ratio.
x 20

S0, the superintendent should have about 29(20), or 580 volunteer
positions available for students who volunteer once a weel.

Check

The manager of a movie theater wants to better predict how much
popcorn to prepare each day. Every 15th customer was sun/eyed as
to whether or not they buy popoom and 63% said they buy popoorn.
If the theater expects to have 3,200 customers during a weekend,
how many people are expected to buy popcorn?

) Go Oniline You can complete an Extra Example online.
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@ Apply Profit

A store sells 3 types of pants: jeans, capris, and athletic pants. The
store employees randomly survey every 10th customer about their
preferred type of pants. A total of 50 customers are surveyed. Their
responses are shown in the table.

Survey Response Profit per Pair Sold

Type of Pants

Frequency (%)
Jeans 27 S.00
Caprls g 10.50
Athletic Pants 14 8.25

A total of 1,500 pairs of pants are expected to be sold in one month.
The store manager uses the results of the survey to determine how
many of each type are expected to be sold that month. What is the
profit the store manager can expect to make?

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

First Time Describe the context of the proablem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use?

3 What is your solution?
Use your strategy to solve the problem.

4 How can you show your solution Is reasonable?

@ Write About It! Write an argument that can be used to defend
your solution.

&) Talk About It!

About what percent of
the profit is expected
to come from jeans?
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Check

A manufacturer samples every 200th tablet computer produced in a

batch as part of its quality control program. It is found that, of the 50
computers sampled, 1 was defective. Each defective computer costs

the company $107 to repair. How much money can the company

expect to pay for repairs on defective computers from a batch of

200,000 computers?

{Bﬁnﬂﬂlu You can complete an Extra Exampie online

Pause and Reflect

How will you study the concepts in today’s lesson? Describe some
steps you can take.
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hams Period . Datz

Practice ¥ Go Online You can complete your homewark online.

1. A school librarian is purchasing new books for her book
clubs in the coming year. In order to determine how many Book Club Type | "oy dente
books she needs, she randomly surveys 25 students who

Mumber of

plan to participate in one of her book clubs in the coming i ﬁ.umblln-graphy - 2
year. The table shows the results. Predict how many  Graphic Novel 7
science fiction books she will need to purchase if 125 f Mystery 10
students participate in book club next year. ([Example 1) Science Fiction G

2. A smart tablet manufacturer tests 1 out of every 25 screens for flaws.
Out of 125 tablets tested, 2 had defective screens. How many
defective screens should the manufacturer expect out of 45 000
smart tablets? Example 1)

3. The superintendent of a school district wants to predict next year's How Many Days Will
middle schoaol lunch count. The graph shows the results of a survey of You Buy Lunch?
randomiy selected middie school students. If the district has 5,000
middle school students next year, about how many students plan to

buy lunch 12 days a week? (Example 2} 5 days
25% 1-2 days
. 0 days
4. The guidance department conducted a random survey of the student 13%

body and found that 16% of the students plan to volunteer at the
school festival. Predict how many volunteer positions they should plan
for a population of 950 students. ([Exampie 2)

5. The owner of a travel agency randomly surveyed iis customers. The survey
showed that 55% of the agency’s customers were planning an overseas
vacation the following year. Predict how many of the travel agency’s 12,400
travelers will vacation overseas the following year. ([Example 2)

Test Practice

6. Open Response Every 30 minutes, a box of crayons is pulled from the
assembly line to check the guality. Of 240 checked boxes of crayons, 2 did
not pass inspection. How many boxes out of 12,000 should the crayon
company expect to not pass inspection?
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Apply

7. A bike shop surveys every 20th customer Bicycle Survey Profit per Bike
about future bike purchases. The Type Response Soid (%)
responses of 50 customers are shown in .
the table. If the store uses the results of the Mc:nu.ntam 4 gras
survey to determine how many of each T’?"‘""'"g | 8 | 66.45
type of bike are purchased in an order of Comfort 9 32.50
600, how much profit can the store expect Youth 19 34.50
to make on comfort bikes? Road ' 3 l 20,05

8. For an upcoming field trip to the science

center, the school will allow students to select Activity Type PE:I_::J’;LE Cost ($)
one extra activity. The school surveys a
random sample of 25 students to determine Mowvie 14 1.55
about how many tickets of each kind they will Planetarium 7 1.05
need to by F.‘rTherE are 1,200 students going Sro—— ! . ! o
on the fieid trip, how much should the school
expect to spend on all the activities?

9. Create Write and solve a real-world 10. '@’ﬁnﬂ the Error A student was solving
problem where you use survey results to the problem below and found the answer to
make a prediction. be 92 500 customers. Find the student’s

error and correct it

An unbiased survey showed that 74% of a
pet supply's online customers spent at least
$100 on their pets each year. Predict how

many of the 125,000 online customers will
spend less than $100 on their pets next year.

. '@ Justify Conclusions Determine if the 12. @ﬂeuun Abstractly When making
following statement is true or folse. Explain. predictions from valid survey results, are
Survey resulis can always be used to make the predictions exact answers or estimates?
predictions. Expiain your reasoning.
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Lesson 11-32

Generate Multiple Samples

| Can... understand how collecting multiple samples of data can help What Vocabulary

me determine how my predictions about a population might vary. Will You Learn?
variability

Explore Generate Multiple Samples

Q‘

Online Activity You will explore how taking multiple samples can
help you when making inferences about a population.

Tl - S iy e e T
e 3 EE-F rira el

L ™

L L
Eaery By 0 S
CONTEE  FIRRME
LR

i 1w Labow 1 mhow o Mgy o Mt virwes = Gersiee |

Learn Analyze Means of Multiple Samples

The mean calculated from a sample is called a sample mean. The

sample mean is used to estimate the mean of the population. It is % Talk About It!

important to understand that a sample mean is rarely equal to the Explain to a partner

population mean. However, if the sample is properly conducted, the how to find the mean

sample mean should be close to the population mean. of a set of data. You
learned about the

If multiple samples are collected, the means of those samples can ;i::m o e

help you determine the refiability of a sample mean as an estimate for
the population mean. Look for the place on the graph with the
highest concentration of data values, or where the points seem to
pile up. The closer the sample means are to this value, the better the
estimate a sample mean is likely to provide.

Gy b 0D Al v Pl B o o iy

i:} Go Online Watch the animation to see how collecting multiple
samples of a given size can help you determine how “far off™ a mean
from a sample of that size might be from the actual mean. The lesser
the variation among the samples, the more likely a mean from a
sample of that size will reflect the population mean.

feontinued on next page)
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The animation shows how multiple samples can help answer the
statistical question What is the length of o randomiy selected word in

a book?
Step 1 Generate a random sample. e —
The table shows the results of a sample Word | Letters in

Ward
7

collected by counting the number of letters
in 10 randomly selected words from a book.

Step 2 Find the mean.

sum of data values
number of data values

mean =

_T4+6+4+54+T+6+6+8+3+1
- 10

__ 53
=45 Of 53

The mean of the sample is 5.3 letters per

wiord. How confident are you that this

sample is representative of the population,

even though it is a random sample?

DM o= bW R =
- L 0| |~ A B

10

Average MNum

Step 3 Gather data on multiple
samples of the same type and size. Sample | | emters per Wo

Suppose you take 100 samples and 1 5.3
record the mean of each sample in 2 48
a table like the one shown. 3 5.4
Step 4 Graph the data from the 4 4.2
multiple samples using a dot plot. 5 AR
Each dot represents the mean of a
sample.
&) Talk About It! g 100 49
Why can you be more Step 5 Make an inference based
confident in making on the graph.
inferences about a
BOmMIlANGR Whan you The highest concentration of Average Number of Letters per Word
use multiple samples, data values is around 4.8 letters .
as opposed to one? per word. The data seem to pile a3
up around this value, with many ot - : e :
sample means between 4.4 and E 4 R AL
51 letters per word. Notice that %15 95 e
the first random sample had an sessensenBeREEE
S e BB EEREE R
average of 5.3 letters per word. A R S S
By collecting multiple samples 42 44 46 48 50 '5.2,! 5.4
and graphing the means of each First random sampls

sample, you can visually see the
variation among the means.

{continued on mext poge)
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Variability describes how the data vary within a sample or set of
samples. Taking multiple samples of the same size helps you to
understand the variability among the samples. You can see how “far
off” your predictions might be had you only used one or two samples.

A graph of multiple samples will only report the mean value in each
sample as a single data point. The amount of variability can be
informally described based on the visual distribution of values as
having high, low, or no variability.

Consider the distribution shown.
Distribution 1

L 11 TTT

10 20 30 40 50

Do you think the distribution has high, low, or no variabifity among the
samples? Recall that you learmed about the mean absolute deviation
in a previous grade.

The mean absolute deviation, which is a measure of variability, is the
average distance each data value is from the mean of the samples.
To find the mean absolute deviation, first find the mean of the
samples.

=25+25+15+25+25+25+25 N cum of data values
7 number of data values

= % Simplify.

= 2h Divide. The mean is 25.

Ta find the MAD, find the mean distance each data value is from the
mean.

Because each data value is also 25,

0+0+0+0+0+0+0 the distance between each data

MAD = 5

value and the mean is O

slo

or 0 Simplify. The MAD is 0.
Because the mean absolute deviation is O, the distribution has no

variability. You can visually see this on the graph because the data
values do not vany.

{continued on next page)

@) Talk About It

How can you know the
mean is 25 without
calculating #? How
can yau know the
mean absolute
deviation is 0 without
calculating it?
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Consider the distribution shown. Do you think the distribution has
high, low, or no variability among the samples?

Distribution 2

Find the mean absolute deviation.

First find the mean of the samples.

sum of data values

Lo lides number of data values
_ 5410 + 2(15) + 20 + 2(25) + 30 + 2(35) + 40 + 45
(&) Talk About It - 12
Without calculating the 200
mean absolute = Simplify.
deviation, how do you - o
K that Dictributi = 25 Divide. The mean is 25.
2 has a greater ) )
wariability than To find the MAD, find the mean distance each data value is from the
Distribution 17 mean. Remember that distance is always positive.
T 20+ 15 + 2{10) + 5+ 2{0) + 5+ 2(10) + 15+ 20  Find each distance
== 12 from the mean.
= % or 10 Simplity. The MALD s 300

This distribution has a greater mean absolute deviation than

Distribution 1, because 10 > 0. 5o, it has a greater variability. You can

see this by visually comparing the distributions.

Study the distribution shown. Do you think this distribution has a

greater variability among the samples than Distribution 1 or
Distribution 27

Distribution 3

I
: !
o 10

b —— (TTT

Find the mean absolute deviation. Then compare this distribution’s

variability to Distribution 1 and Distribution 2.
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@ Example 1 Analyze Means of Multiple Samples

The dot plot shows the means of 24 random samples of 20 runners’
times, across local high schools, for a one-mile race. Each dot
represents the mean of one random sample.

Which race time is the best estimate of Means of Samples
the population mean? Find and interprat . |
the variability in the distribution. ey i
s s e e e e ee
Part A Which race time is the best B m e e
estimate of the population mean? = & 7 8 3
Race Times {min)

The sample means seem to pile up
between & and 7 minutes, or about 6.5 minutes. Find the mean of
the distribution.

& Think About It

What does each dot
on the dot plot

represent?

mean

= 5 4 3(5.5) + 5[6) + 46.5) + 5{7) + 3{T75) 4+ 8 + 2(B5) s of dats values
e 34 MEAN = nomber of dats values
= 31512 Sirmplify.

Divide. Round to the

= B.6 or about 6.7 nearest tenth.

The mean of the distribution is 6.7 minutes, which is near where the
sample means seaem to pile up. This means the mean of the
population Is likely to be close to 6.7

Part B Find and interpret the variability in the distribution.

To find the MAD, find the mean distance each data value i= from the
mean of 67 minutes. Remember that distance is always positive.

MAD

_ 17 4 3(12) + 507} + H02) + 5(0.3) + 30.8) +13 + {1.8) Find each distance

- 24 from the mean.
18.4 Simplify. Round to

=55 or08 the nearest tenth

The mean absolute deviation is 0.8 minute. This means that the
average distance each data value is from the mean is 0.8 minute.
This distribution has a relatively low variability. Because the
distribution has a relatively low variability, the estimate of 6.7 minutes
as the population mean is not far off from what the true population
mean may be.

(&) Talk About It!

Do you think there is
high, low, or no
variability in the means
of the samples? Justify
your selection by
describing the shape
of the distribution.
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Check

The scoring team of a national quiz bowl championship is analyzing
the results of a 50-guestion assessment recently completed by all
meambers. They collect 15 random samples of 20 assessments in
each sample. The mean number of correct answers in each sample is
shown on the dot plot.

Means of Samples

Mumber of Comect Answers

How many correct answers is an appropriate estimate of the
population mean? Find and interpret the variability in the
distribution.

Part A How many correct answers is an appropriate estimate of the
population mean?

Part B Find and interpret the varability in the distribution of sample
means.

m Go Online You can complete an Exira Example online

Explore Sample Size in Multiple Samples

aﬂnline Activity You will use Web Sketchpad to explore how
increasing the sample size allows you to make more accurate
predictions.

R o m— b r—
[ A A,

A

o 1 s e o i
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& Apply Animal Science

Ten years ago, researchers randomly gathered 8 samples of 100
manatees each, and recorded their weights. This year, they repeated
the experiment with B different samples of the same size. The table
shows the mean weights of these samples. Can the researchers infer
that the weight of the manatee population has less variation this year
than from ten years ago? Explain your reasoning.

Sample Ten "|"-i'-_r.':1r.£i Ago This 1|"r__"
Mean Weight {lb) Mean Weight (Ib)
1 4% 937
2 980 _ 943
3 1,025 897
4 962 | 1,000
5 886 963
- 872 985
7 1,052 964
8 975 | 999

1 What is the task?

Make sure you understand exactly what question to answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partner.

First Time Describe the context of the prablem, in your own words.
Second Time What mathematics do you see in the problem?
Third Time What are you wondering about?

2 How can you approach the task? What strategies can you
use!

3 What is your solution?
Use your strateqy to solve the problem.

4 How can you show your solution is reasonable?

IQ Write About It! Write an argument that can be used to defend
your solution.

Lesson 19-3 « Generate Multiple Samples 599

(@) Talk About It!
How could you solve
this problem anather
way?




Check

Five years ago, researchers randomly gathered six samples of 50
Walleye from a lake, and recorded their weights. This year, they
repeated the experiment with six different samples of the same size.
The table shows the mean weights of these samples. Can the
researchers infer that the weight of the Walleye population in the lake
has more variation this year than from five years ago? Explain

o Five Years Ago This Year
SAMPIE | Mean Weight (Ib) Mean Weight (Ib)

1 23 ﬁ 30

2 26 2

3 232 [ 24

4 24 27

5 24 25

& 25 | 17

B Go Online You can complete an Exira Example online

Pause and Reflect

What are some instances of sample size that you have seen in
everyday life? How reliable do you think surveys are when the
sample sizes are relatively small?

600 Module 11 - Sampling and Statistics

N G | gy O Rtk g



Gy b 0D Al v Pl B o o iy

hams Period . Datz

Practice L} Go Online You can complete your homewark online.

1. The dot piot displays data from 14 random samples, Means of Samples
each consisting of 30 middle school students. Each dot 0 =
represants the mean number of sports played per year by =t om Bl &G
students in the sample. (Exampie 1 ; ; : P —
a. Which number best represents the mean number of 1 2 3 4
sports played by middle school students? Muisiiees of Sparts Fegad

b. Find and interpret the variability in the distribution.

Test Practice

2. Open Response Below are two dot plots containing sample means from the same

population.
Plot A
.o Plot B
ss8e &
& & & ¥ [ B ]
soas sssass @
. 8 R
sss s secssecscce
i3 8§ . 3 . ] i L B L 3 ad . 1
T T F v 7 " LONNSE NI NN SN N |  EREEN _Dery EEmn |
o 30 50 T S0 i 30 50 TOo 90

A. How many samples are represented in each plot? How do you know?

B. Which dot plot has higher variability? Defend your answer.

C. One plot contains samples of size 25, and the other plot contains samples of size 60.
Which dot plot contains the samples of size 607 How do you know?
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Apply

3. A large company is trying to determine the mean number of Means of Samples
pounds of decaf coffee sold per week in its stores. The dot i
plot shows the mean pounds of decaf coffee sold per week B 6 4 |05
from 32 samples of 50 stores each. sisentatass @
"N BT TN A S el i (W Il (N Bl Nl [ LY |
a. Describe the variability of the dot plot. o 1 20 35

Pounds of Decaf Coffee Sold
per Week

b. How might the dot plot be different if each of the 32 samples contained data from
200 stores?

€. The company randomiy samples 50 of its stores and records the pounds of decaf sold per

week for each store. A mean sale of 18 pounds of decaf coffee per week is calculated from

this sample. Based on the sample mean of 18 and the variability obsernved in the dot plot,
what range of values could be used to describe the population mean?

d. The company samples 200 stores and finds a mean of 17 pounds of decaf coffee sold per

weelk. Based on your answer to Part B, what range of values might describe the mean for all

stores in the company? Justify your answer.

4. -@‘ Find the Error A student examines the 5. Draw a dot pot with low variability. Write an
dot plot below and states that it contains argument to support why your dot plot has

samples of size 30. Find the student's low varlability.
mistake and correct it.

Means of Samples
L ]
L ]
- w
LE = N NN
(A N N NN N N
LA N NN KRN NN N
-|—|—I—|—|—|—I—|—-I—I—I-—|—-I—l—|—|—|—l-
1 2 3 4
Number of Years
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Lesson 11-4

Compare Two Populations

| Can... use the measures of center and measures of variation to W!'mt Vocabulary

compare two samples and make comparative inferences about two Will You Learn?

populations. asymmetric distribution
distribution

Learn Shape of Data Distributions double box plot

dauble line plot

Data collected from a sample can be organized and displayed in a
symmatrc distribution

graph, such as a box plot or a dot plot. The shape of a graph is often
referred to as its distribution, which shows the arrangement of data
values.

In symmetric distributions, the shape of the graph to the left of the
center is the same as the shape of the graph to the right of the center.

In symmetric box plots, the center
lengths of each box and whisker left _'s_ide 1 Ii-gl'rhside

4 L 1]

are similar. I::I

|
5 15 25 35 45 55 65 75

In symmetric dot plots, the center
frequencies of data values on left fide | rjghtlsbde
either side of the center are : . :
similar. 8% 8 AW
2 i il L i 'l 1
a1 2 3 4 5 &

In asymmetric distributions, the shape of the graph on one side of
the center is wery different from the other side. The data may contain
one of more outliers.

In asymmetric box plots, the center

lengths of the boxes and whiskers left side l right side
vary. Recall that a shorter length ¥ ; Ly 5 "
indicates the data are clustered '_E:I—'
together. while a longer length e T B S o e
indicates the data are more 5 16 25 35 45 55 65 75

spread out.
center

In asymmetric dot plots, left side \right side
the frequencies of data 2 T e
values on either side of the & s8e
center vary. - sss st

& L N LN N N N N

L ] L L B N N NN NN N

01234567 8910N12131415
{continued on next page) L
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&) Talk About It!

Explain to a partner
how to find the mean
and median of a set of
data, You learned thesa
meatures of center in a
previous grade.

@ Talk About It!
Explain to a partner
how to find the mean
absolute deviation and
interquartile range of a
set of data. You leamed
these measures of
center in a previous
grade.

In the distribution shown, the mean is less than the median because
the mean is affected by the five data values of 0. Because of this, the
median is the most appropriate measure of center for asymmetric
data. For symmetric data, you can use the mean or the median.

E‘

%
;

=3
[T T ]

|

012345678901 1R213

B
i

After selecting the appropriate measure of center, select the
corresponding measure of variation. If you select the mean to
describe the center, select the mean absolute deviation [MAD) to
describe how the data vary from the mean. If you select the median
to describe the center, select the interquartile range (IGR) to describe
how the data vary.

median
For symmetric or asymmetnic box chs
plots, select the median and ,_%—,
interquartile range because box o S Wi SRR IO BT U A

plots are constructed to display 5 1B 25 35 45 55 65 75

these values.

Select the appropriate measure of center and variation based on the
shape of each distribution. Write either mean and mean absolute
dewviation or median and interquartile range. If you can use aither,
write efther.

Race Times (min)

EL 8

L]

L N BN
=t
14 1B 18 20 22

Temperature [°F)

1 seaw
+ seaw
T sea
-
+ ®
.

B eee

604 Module H « Sampling and Statistics

ELEE AL IFTTER Bt T F T LR k]



Gy b 0D Al v Pl B o o iy

Learn Compare Two Populations

A double box plot consists of two box plots graphed on the samea
number line. A double dot plot consists of two dot plots that are
constructed so that the values on each numbser line align. You can
draw Inferences about two populations represented by a double box
plot or a double dot piot by comparing their centers and variations.

Sample Double Box Plot Sample Double Dot Plot
L]
3 B3 LT
o B 4
t ¢ # -
-ttt -
06 W15 20353035 4045 50 l=====l‘
0 5 10 5 203530 35 40 45 50

To select the appropriate measures of center and variability 1o
compare populations in double box plots or double dot plots, check
for symmetry in each data set

Symmetry PO D8 Measure of Variation
Lenter

both sets of data mean or mean absolute deviation or
are symmsetric median interquartile range
neither set of data - .
: median interguartile range
is symmetric
only one set of data g . :

¥ median interguartile range
is symmetric

Use the measures of center —t § s

and variation to compare the two - £33 =

populations. Refer to the double P BR S TS TR TR PR O TS LT 18
box plot shown. 0 5 10 15 20 25 20 35 40 45 50

What is the median of the top box plot?

What is the median of the bottom box plot?

How do the centers compare? The median of the top box plot is more
than twice the median of the bottom box plot.

What is interquartile range of the top box plot?

What is interquartile range of the bottom box plot?

How do the data in the populations vary around the median?
Because the IQRs are the same, the data are similarly clustered
around each median, although the medians are different

Lesson 11-8 « Compare Two Populetions 605

& Talk About It!

What else do you
notice about the two
populations?




& Think About It!

What does each dot on
the graph represent?

& Example 1 Compare Two Populations

The double dot plot shows the heights, in inches, for the girls and
boys in Imani's math class.

Heights (in.)
I:I
" & B
" & * @ @
b+t Girls

L

& & & & @

& & & & = @
44—+ Boys

59 60 61 62 63 64 65 66 &7 68 689

Use the measures of center and variability of this sample to make an
inference about the heights of students in Imani's grade at school

Step 1 Compare the measures of center and variation.

Both dot plots are symmetric. You can use efther the mean and mean
absolute deviation, or the median and interquartile range. For this
example, the mean and mean absolute deviation (MAD) are selected.

Find each mean.

Girls
. 60 + 3{61) + 4(62) + 36T + 64 _ sagm af deta values
mean = 12 MEaN = 5 nber of dala valles
& ?:;. or 62 5im|:f|'rf'_.f..ThE mean heaight
for girls is 62 in.
Boys
63 & 2(64) + 2(65) + 366) + 2{67) + 2{68) + &9
e 2(54) + 2(65] EHH]! {67) + 2(B68)
_ um of dals values
MEaN = enber of data values
i 3.1533 or BE Simplife. The mean height
for boys is 66 n.

Find each mean absolute deviation (MAD). To find the MAD, find the
mean distance from each data value to the mean.

Girls
2430+ 40+ 3N+ 2 The mean is 52 in. Find sach
MAD = ;
12 distance from the mean.
_ 1o Simplify. The MAD for girfs is
=g Orabur el about 0.83 in.
Boys

342+ N+ 3O+ 2+ 2{2)+3 The mean s 66 in. Find each

distance from the mean.

_ 1z Simpilifi. The MAD for boys
R sbout 1.38 is abowt 1.38 in.

{continued on mnext poge)
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The mean height for boys is greater than the mean height for girs.
There is a greater variation around the mean height for boys than for
girls, because 1.38 > 0.B3. The girls’ heights are more closely
clustered together than the boys’ heights.

Step 2 Make an inference about the heights of students in Imani's
grade at school.

Based on these samples, you can infer that the boys in Imani's grade
are generally taller than the girls.

This inference is based on these samples alone. Different samples
may lead to different inferences about the populations.

Check

Camden and Logan record their resting heart rates each morning for
ten days. The double dot plot shows their heart rates in beats per
minute. Use the measures of center and variability of these samples
to select the personis) to which each statement applies.

Heart Rate (bpm)

Q) Talk About It
Can you make any
aother inferences about
the heights of students
in Irmani's grade at
school, based on these
samplas?

The dot plot is symmetric. |
This person is likely to have a higher hear |
rate on a randomly selected day. _
The data have greater variability. |

This person is more likely to have a heart
rate of 85 bpm on a randomily selected day.

Bﬁu Chnlire Yiou can complete an Extra Exampde onfimes.
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k¥ Think About It

Without calculating,
which box plot has a
greater spread of data?
How do you know?

@ Example 2 Compare Two Populations

The double box plot shows the number of daily participants for two
adventura companies.

Number of Daily Participants

Rapid Adventures ._:D_. *
Whitewater Tours '—m—-

'l 1 I 1 L 'l 1 L 1 L 'l 1
L] 1 Ll L] T ] I L] ] L] 1

20 30 40 50 &0 7O BO 90 100 N0 120 120

Use the measures of center and variation of this sample to make an
inference about the daily participants for each adventure company.

Step 1 Compare the measures of center and variation.

The distribution for one company, Rapid Adventures, is asymmetric
and contains an outlier, indicated by the asterisk (*). So, the median
and interquartile range are the most appropriate measures.

Find each median.

Rapid Adventures Whitewater Tours
The median is 70 daily The median is 50 daily
participants. participants.

Find each interqguartile range (IQR).

Rapid Adventures Whitewater Tours
IGR = 80 — 50 QR =0, - Q, IQR = 60 — 40
= 30 Subtract =20

The median number of daily participants is greater for Rapid
Adventures than Whitewater Tours. There is greater variability among
the data for Rapid Adventures than for Whitewater Tours. The data
are more closely clustered around the center for Whitewater Tours.

Step 2 Make an inference about the population of daily participants
for the two adventure companies.

Based on these samples, you can infer that, on any randomly

selected day, it is likely that Rapid Adventures will have a greater
number of daily participants. However, the number of daily
participants for Whitewater Tours is more likely to be consistent.

This inference is based on these samples alone. Different samples
may lead to different inferences about the populations.

608 Module H s Sampling and Statistics
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Check

The students of a middle school start a blog for their English class and
contribute to it all year long. The double box piot shows the results for
how often 7th- and Bth- grade students contribute to the blog.

Monthly Blog Posts

7hGrade «—f § __ }—
8th Grade K,

0 5 1 15 20 25 30

Use the measures of center and variability of these samples to select

all of the statemants that can be inferred about the data.

| The students in the Bth grade posted blogs more often than
students in 7th grade.

| The students in the 7th grade posted blogs more often than
students in Bth grade.

| The amount of variability for 7th graders iz greater than that for

Bth graders.

__- Every student in 8th grade posted more blogs than every
student in 7th grade.

| 25% of Bth graders posted at least 25 blogs throughout the
year.

Gﬁa Omnlire Wou can complete an Exira Example onfine.

Explore Compare Means of Two Populations

m Online Activity You will use Web Sketchpad to explore how you

can use samples from different populations to make comparative
inferences about the population means.

e == Lo
iy D g Bem Sl i B e s b

ey i Ny e B
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Pause and Reflect

Create a graphic organizer that will help you study the concepis you
leamed today in class.

610 Maodule 11 - Sampling and Statistics
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Practice L} Go Online You can complete your homewark online.

1. The double dot plot shows the Weights (Ib)
weights in pounds of several
housecats and small dogs. Compara -
their centers and variability. What are i
some appropriate inferences you can
make about the data? ([Example 1)

- &8
== o8N

== il
L]

-
5
-

L ]

00 == &8

Ln
-+
-+ »
T o T T
=+ e
=i
]

g

o

LJd

—

=

2. The double box plot shows the Calories per Serving
number of Calories per serving
. { 1
for various fruits and vegetables. Pt * T -
What are some appropriate Veastabiles __*:*:*___'
inferences you can make about

the data? (Example 1 t t t t i } t t :
0 25 50 75 100 125 B0 175 200

Test Practice

gy b 0D Al G Bl B o o iy

3. Table ltem The double box plot represents the average number of hours of homework each
wieek for high school students and middle school students. Use the measures of center and
variability of these samples 1o select the age group{s) to which each statement applies.

Average Mumber of Hours of Homework per Week
High School Students .._.i. 4 4}_..
Middle School Students e———4 |} }——

L ' 'l L 'l 'l 'l - | 'l 1
T T L T ¥ ] L} L] L} T T T

0 1 2 3 4 5 G 7 B g9 10 n

Middle School | High School

The median is greater.
The IQR is 2.5.
The data have greater variability.

A person from this sample is more likely to have more than
7 hours of homework a week.

The data are more symmetric.

Lesson 11-8 - Compare Two Populations 611




Apply

4. The double box plot shows the number of rainy days for each month in
a year for two different cities. For which city is it more likely that a randomily
selected month will have & or more rainy days?

Number of Rainy Days for Each Month in a Year
—f 3 }————ciya
1 ~ciy8

| I N N N M — I [ N N |
4 5 6 7 B 9 10N1nN 1218341516 17121820

o= 9
B ==
Ll ==

8. The double dot plot shows the number of years of Mumber of Years of
experience playing lacrosse for members of two high  Experience Playing Lacrosse
school lacrosse teams. A player with six years of s s : :
experience is on a lacrosse team. On which team is the Summerville
player more likely to be? Write an argument that can be Jaguars

uzed to defend your solution.

. Southwest
é Broncos

[N =

=00
nt+aes
e S Y]

S

6. @-‘Finﬂ the Error A student claims that 50% of a sample of data is less
than the median and 50% of data is greater than the median, therefore the
data i= symmetric. Explain the student's error and comect it

7. Create Create a double box plot in which both sets of data have the same
median, but the QR for one set is twice that of the other.

8. Explain when it would be appropriate to use the mean and mean absolute
deviation to compare two populations.
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Lesson 11-5

Assess Visual Overlap

| Can... assess the amount of visual overlap between two What Vocabulary

distributions to make comparative inferences about two populations. Will You Learn?
visual overlap

Learn Interpret Visual Overlap

You have learned how to make inferences about two populations by

comparing the centers and variations of the sample distributions. You
can also make inferences about how likely it is that the means of the

populations are similar or different.

A local veterinarian, Dr. Gibson, Weights (Ib)
weighed a random sample of I
male and female adult dogs. The
results are shown in the double
box plot. Dr. Gibson wants to
know how likely it is that the
mean weights of female and
male adult dogs are different.

To do so, Dr. Gibson can informally assess the degree of visual
overlap between the two distributions. The visual overlap shows the
distance between the two means of the distributions, as seen in the
shaded section of the double dot plot.

& Talk About It

Just by looking at the
samples in the double

To informally assess the degree of visual overap, express the dot plot, how likely do
difference in the means as a multiple of the measure of variability. In you think it is that the
- difference in means papulation means are
other words, find and analyze the ratio MAD : different? Explain.
) Step 1 Both distributions are symmetric. Find the means and mean
H absolute deviations. I
Ei Find each mean. l
i 2(60) + HE1) + 5(62) + 2(63) + 2(64) !
_ 806
==z or b2 I
Males |
+ J[64) + (55) + 3 + 2 [
—— 2(63) + 3(64) 3[153 ) + 3(66) + 2(67) |
_ 845
=33 of 65 |
The mean weights for males and females differ by about 65 — 62, or I
3 pounds. |

feontinued on next page)
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&) Talk About It!

The MADs were not
exactly the same.
Provide an argument
far why they can be
viewsad as similar.

&) Talk About It!

Make sense of the
phrase the meons ore
separated by about 3
MADs, Describe this in
YOUT own words.,

& Talk About It!

Draw a double dot plot
n which both data sets
are symmaetric, have
similar variability, and a
noticeable separation
between the samples.

Find each mean absolute deviation (MAD), by finding the mean
distance from each data value to the mean.

Females Males

_ 202} + 201 + SI0) + 2(1) + 22}

s s 2(2) + 300 + 30) + 3N + 2A2)

=2 or about 0.92 = 12 or about 1.08

To the nearest whole pound, the variability, MAD, of each distribution is
1 pound. This means the average distance each dog’s weight in the
sample is from the mean is 1 pound. The distributions have similar
wvariability, but different means.

’ . difference in means
Step 2 Find the ratio = g7 -

difference inmeans _ 3
1

MaD - 3, to the mean absolute dewviation, 1.

=3 Simplify.

The means are separated by % or 3 MADs.

Step 3 Analyze the ratio.

When the variability is small, such as 1 pound, the data are less
spread out and are more consistent. Dr. Gibson can have a higher
confidence in making an inference that it is likely the means are
different, because the sample means are different and the variability

is low. The ratio MW takes both of these into account.

The greater the ratio, the more likely it is the means of the
populations are different. In this lesson, you will use the following
comventions to informally assess how likely it is that the means of the
populations are similar or different based on this ratio.

Snr'n_piﬁ: Distr ibu_Jgi-::r15

Means of the
Population

difference in means | Separation Betw
MAD the Samples

should be less more likely to
s den noticeable be the same
greater than 2 shouid be more more likely to be

noticeabla

different

The ratio in this scenario is % or 3. Because 3 > 2, the separation

between the samples for males and femalkes is noticeable. The mean
weights of male and female dogs are likely to be different.

614 Module 11 - Sampling and Statistics
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@ Example 1 Measure Variability Between
Populations
The double dot plot shows the daily high temperatures of two cities

from thirteen randomly chaosen days in July. The table gives the mean
and mean absolute deviation for each city.

Daily High Temperatures [°F)

+—+—+—+— Fairview

e 3

-+ &8
+ ¥
-+ 2w

- il

-
——— t—+—+— Silver Lake
78 79 BD B1 B2 B2 B4 8BS B& BT BH

Fairview | Silver Lake
82 _ 84
14 1.4

Mean (*F)
MAD {°F)

How many measures of variability separate the means of the
samples? Make an inference as to whether or not the average high
temperature in July is ikely to be different for each city.

Part A Find the number of measures of variability that separate the
means of the samples.

difference in means

Find the ratio MAD =
difference in means __ 84 — 82 Write the ratio of the difference of the
MAD 14 means to the MAD.
_ 2
=14 Sirmepdify
= 143 Divide. Round to the nearest hundredth.

The means are separated by about 1.43 measures of variability.

Part B Make an inference as to whether or not the means of the two
populations are likely to be different.

Using the conventions provided earlier in the Learn, a ratio that is
less than 2 indicates the means of the population are likely to be the
same. Because 1.43 < 2, it is likely that the average high temperature
in July is the same for each city.

& Think About It
Describe the visual
overlap in your own
words.

&) Talk About It

Is it possible to infer
that the means of twa
populations are likely
different when thelr dot
plots overdap? Explain.

Lesson H-6 « Assess Visual Overlap B15




Check

The double dot plot shows the results of a random sample of the top
speeds of both wood and steel coasters. The table gives the mean
and mean absolute deviation for each type of material.

How many measures of variability separate the means of the
samples? Then make an inference that compares the means of the
populations.

Speed of Roller Coasters (mph)

L L2 1]
Steel (11 LR d T ]

B e e S et o el

Ll
e
Waoad FARRB0E
SRS FBORED

55 60 a5 T0 Fi- 80 85

Roller Coaster

Mean (mph)
MAD (mph)

Part A How many measures of varability separate the means of the
samples?

Part B Make an inference as to whether or not the average top
speeds of wood and steel coasters are likely to be different.

) Go Oniline You can complete an Extra Example online.
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M ame Period Dtz

Practice &) Go Online You can complets your homewark anline.

1. The double dot plot shows sample weights of two breeds of dogs. The table
gives the mean and mean absolute deviation for each breed. [Example 1§

Weight (Ib) Beagle | Dachshund
L
: : : : : : e — 1
| | | | | F I b isgia MAD {Ib) 1.36 136
[ I ]
EEREEE
T ERER]

— e [rmorzolid
B 18 20 22 24 26 28 30 32 34

a. How many measures of variability separate the means of the
samples?

b. Make an inference as to whether or not the means of the twao
populations are likely to be different.

Test Practice

2. Multiselect The double dot plot shows the number of minutes two

students spent practicing the piano on random days this month. The table
gives the mean and mean absolute deviation for each student. Select each

statement that is true about the data.

Wiy Splnt Fm:‘lidng Alessandra
. . M Mean (min)
} - ? :. ? :. ? Lily MAD (min)
™
" M "
™ - M & s
: i i i i i f—e Alessandra

40 45 50 55 860 65 FO

| The means are separated by about | Because the mean absolute deviations
2.3 measures of variability. are the same, there is no difference

e in means of the data sets.
On a randomly selected day, it is likeby

that Lily practices playing the piano Ona randomly selected day, it is ikebhy
more than Alessandra. that Alessandra practices playing the

piano more than Liby.
The means are separated by 0 measures

of variability because the shapes of the
data sets are egual.
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Apply

3. The double dot plot shows the number of city pet Pet Registrations
registrations for randomly selected days this
month. How mamy measures of variability

]

o a8

o+ e

o+ aw
]

separate the means of the samples? Make an { {
inference about the means of each population.

(= =4

4+ aw

= o sea
4+ aw
4+ @
e

fus]
2=
i
=}

4. The double dot plot shows the gas mileage, in Gas Mileage (mpg)
miles per gallon, for several cars and SUVs. How
many measures of variability separate the means

= BE8

of the samples? Make an inference about the
means of each population.

L ]
-+
-+ s
4 8

[ ]

| i
I I
18 19 20 N 22 23 24 25 26 27

8 @H&am Abstractly Suppose the measures of variability between the mean
of two samples is 1.05. Explain the meaning of this ratio.

6. @Juﬂiﬂr Conclusions Determine if the following statement is true or folse.
Explain.
The greater the ratio of the difference in centers fo the greater variability, the
more likely it s that the means of their populations are the same.

7. Give an example of a double box plot where neither set of data displayed
is symmetric.

618 Module 11 Sampling and Statistics
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Module 11 - Sampling and Statistics

Review

|EI Foldables Use your Foldable to help review the module.

Unbilased
Biased

Tab1
Tab 2

Rate Yourself! Q ©Q O

Complete the chart at the beginning of the module by placing a checkmark in each
row that corresponds with how much you know about each topic after completing this
module.

Write about one thing yvou learned. . Write about a question you still have.

Module 1 « Sampling and Statistics 619
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| | g
Reflect on the Module “ = |
Lisa what you learmed about sampling and statistics to complete the graphic r_'-.'ﬁ#- r

€ Essential Question

How can you use a sample to gain information about a population?

Simple RBandom Stratified Random Systematic Random
Sample Sample Sample

Definition Drefinifion Definition

620 Module H » Sampling and Statistics
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Mama Penod Date

Test Practice

1. Open Response Consider the sampling method 3. Equation Editer A food truck owner Is
described: From a production run of 15,600 LED ordering ingredients for their grand opening
monitors, every 120th is tested. fLesson 9 weekend. In order to determine how much is

needed, he conducts a survey of 75
A. What sampling method best describes this randomly selected potential customers
scenario? asking which item they are likely to order.

The results are shown ln the table. (Lesson 2)

Frequency
B. Identify the population of the study. |5 the Tacos 23
sample likely to be representative of the Burritos 1=
population? Explain why or why not. A =
[ Fajitas . 9
Tamales - 12

The owner expects to have 400 customers
over the weekend. Based on the survey
results, predict the number of burritos that
will be sald.

2. Open Response On a social networking app,
an amusement park asked all of its followers
to volte on their favorite park attraction. The
results are shown in the table.

Attraction Percent of Votes n u

rollercoasters 42%
_ i (1)(2)(3)
S o5s

shows 13%
Based on the results, the amusement park . s
infers that the most popular attraction is
redisrohnstg:. feasin ) 4. Multiple Choice A grocery store conducts a
A. What sampling method best describes this random survey of its customers and finds that
scenaria? 78% would sign up for a rewards program if it

were offered. If the rewards program is rolled
out this weekend and there are 1,550
customers, how many of them would you

expect to sign up for the program? (Le 2]
B. Determine whether the inference made by g gnup prog il

the amusement park is valid. Explain your @ 341 customers @ 1145 customers
reasoning.
429 customers @ 1,209 customers

Module 1 Sampling and Statstics 621



5. Open Response In order to analyze how

much time students typically spend doing
homewaork each night, a teacher takes 15
random samples of 20 students each. The
graph shows the mean of each sample
(rounded to the nearest half hour). (Lessan 3)

— e
intees
L LY
b

nTee
4w

3.5
Howurs per Might

A What is the best estimate of the mean
numbeer of hours spent per night doing
homewaork of the population?

B. Describe the variability in the distribution.

B. Multiple Choice Wildlife conservationists
whant to estimate the deer population in a

region. They place an identifying tag on
220 deer. Several months later, researchers

investigate B samples of 50 deer and record
how many have a tag. Based on these
results, how many deer should they
estimate live in the region? (Lesson 3)

Mumber of

Tagged Dear

(a) 2750 deer

3175 deer
@ 3,500 deer

(D) 4,000 deer

622 Module M . Sampling and Statistics

The Digital Hot Spot

7. Multiple Choice The double dot plot shows

the costs, in dollars, of MP3 players at two
different stores. |Lesson 5)

Prices (%)

==

+ B

—8E

bt L

==
L ]

L ]

-

Ld
Ll L] ] : :
20 25 3035 40 45 50

Which of the following are appropriate
inferences that can be made about the
data?

@ Both distributions are asymmetric.

The mean price at the Digital Hot Spot
is higher than the mean price at
Discount Electronics.

The prices at Discount Electronics have
a higher variability than the prices at the
Digital Hot Spot.

. Table ltem The double box plot shows the
number of daily canoe and kayak rentals at
Riverside Adventures. Based on the data,
identify the type of equipment rental to
which each statement applies. (Lesson 4)

Number of Daily Rentals

—

O 15 20 25 30 35 40 45 50 55 80 65 70 /5 BO

This data set has an
interquartile range of 20.
This data set has the day
with the highest number of
rentals.

This data set has a smaller
displayed measure of
wvarigtion.

$—e Canoes
——  § — Kaysks

N G | gy O Rtk g
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Lesson 5-1 Simplify Algebraic
Expressions, Practice Pages 241-242

1.125c 3. Ty —-16z+4 5. —-Tc—2d—86
3 1

Lipy+ig 9.—-6x+10 M. 15y 10z

13.-Tx+14

5. | Triangle Side | Length (units)
1 2a + 3)
5 3g —1
3 a—2

17. The perimeter of Quadrilateral 1 is 13x+ 6.
The perimeter of Quadrilateral 2 is 14x — 5.
Guadrilateral 1 has the greater perimeter if

¥ = 3. This will not be true If x is greater than
or equal to 11. 19, Sample answer: The student
multiplied 4 by 3 instead of —3. 5x — 3(x + 4)
=2x— 12

Lesson 5-2 Add Linear Expressions,
Practice Pages 249-250

1.2x+7 3. —-3x—4 5 —14x+1

7 . i 5
IEI'I-I 9.x+§ ﬂ.—ﬁx—ﬂ
13. 10x + 4 units or 2{6x + 2) units  15. $258
1. 5x — 3 19 The sum will be zero when the
coefficients of th x—terms are opposites.

Lesson 5-3 Subtract Linear
Expressions, Practice Pages 257-258

1.—-3x+6 3.4v+8B 5 2¢4+1 7T—-8Bx—9
9.ikx+2 M.—dx—1 13.(3x + 4)points
15. $374 17.6x + 3 19. Sample answer: The
student only added the additive inverse of —x

and not 5. (6x — 2} — [—x + 5} = Tx =7
Lesson 5-4 Factor Linear
Expressions, Practice Pages 265-266

14y 3.Bm 5B.1ab 7.5x+7)
9. cannot be factored M. 18x(4 — )

Selected Answers

13. cannot be factored 15, %i,x +1)

172 59 19, Sample answer: 3x, Ox

M. e Tx + 3: All the aother expressions can be
factored but 7x + 3 cannol be factored.

Lesson 5-5 Combine Operations
with Linear Expressions, Practice
Pages 271-272

1.402x+3) 3.15K+2) 5.o3x—3

Lax+5 2(x+ M) NM12x—1)

13. 2{9x + 4) 15.5{3x + 13} 17 Sample
answer: The student forgot to distribute —3 to
both terms inside the parentheses. The student
only distributed it to the first term. The correct
answer is 3(x — 2). 19a. Sample answer:

%p-: +12) 19b. Sample answer: %{x — 24

Module 5 Review Pages 275-276

1.115¢ 3A. Trangle 1: —6x + 105; Trangle 2:
20x — 30 3B.Tranglel 5. C T —%x -2
Sample answer: | used the Distributive Property
for the subtraction sign through the second
parentheses. Then | used the Commutative
Property to group like terms. Then | combined
liketerms. 9.C 1A 18.2x—3

Lesson 6-1 Write and Solve One-Step
Equations, Practice Pages 287-288

Ly=—14 3 p=6 S.x=-8B Td=054
9.x=—22 M.b=-30 M.c=-1

15.n =15 1%d + 105 = —56% —674ft

19. 2x = 4B.50; Samuel eamed $24.25:

x + 7= 24 25 Kara earned $17.25; The
difference 5 $31.25. 21. The student divided
each side by 2 instead of multiplying each side
by 2. x=—8B0 23.The value of b decreases
by 1. Sample answer [ + 1+ (b— 1 =10

if @ + b =10 If 1is added, then 1 must be
subtracted for the sum to remain the same.

Selected Answers S01



Lesson 6-2 Solve Two-Step
Equations: px + g = r, Practice Pages
297-298

Lx=3 3Ax=—4 Bx=—4 TLx=7h

S x=3 Nx=-50 13.5 frult baskets

15. 257°C 17 The student added —5 to both
sides instead of adding +5 to both sides. The
solution is x = 10. 19, Sample answer: The
problems both imvahee multiplying by 4 and
subtracting 1. They are different because 4(3) —1
is an expression, while 4x — 1= 13 s an eguation
in which you sohve by adding 1 then dividing by 4.

Lesson 6-3 Write and Solve Two-Step
Equations: px + g = r, Practice
Pages 305-306

1. 29500 + 15 = 133; 4 people 3. 0.60m +
150 = 1350, 20 mi  5.100% — 104m = 57;
Amin T.2c—4=2450:4%1425 9.6 hours
11. Sample answer: You and your friend spent
a total of $35 on dinner. Your dinners were the
same cost and you ordered a $5 dessert. What
was the cost of your dinner? $15

13a.

Mumber of Hours |1 2 |3
Gallons Left 22116 10

1Bb. 28— 6x=4,4h

Lesson 6-4 Solve Two-Step
Equations: p{x + g) = r, Practice
Pages 315-316

Lx=3 3 x=-13 B x=17 Lx=582

S x=58bF Mx=1 13.37 15.15EEBm

17. Sample answer: The student anly distributed
the —2 to the first term inside the parentheses
instead of both terms. The correct solution is
¥x=—1. 1MYa.x=8 1b.x=19

Lesson 6-5 Write and Solve Two-Step
Equations: p{x + ) = r, Practice
Pages 323-324

16(+b)=10:3yd 3.8j +12)=168;
Qapples 5. 3[b — 8) = 21. 15 ballcons

SA2 Selected Answers

7.6(p—055)=87.%2 9.675In.

1. Sample answer: You and 1 friends go
bowling. Shoe rental costs $2.50. The total
cost of one game and one shoe rental for

everyone s $78. What is the cost of one game
of bowling for one person? $4 13, Sample
answer: You can estimate the solution of the
equation by rounding each constant and
coeffickent. x — 4) = 36, which has a solution
of 8. 50, the solution of the given equation
should be close to B. Therefore, the student's
solution must be incomrect.

Module 6 Review Pages 327-328

1A w=—12 1B.| cancheck my solution by
substituting the result back into the original
equation: —T=w+5—7T=-1T+5 -7 =-7
3.B SA.C SB.x=2 7.6 9leth=
number of hours; 73 — 3.5h = 59, h = 4; 50, 1
will take 4 hours for the temperature 1o reach
59°F. 1. 134.8 meters

Lesson 7-1 Solve One-Step Addition
and Subtraction Ineqgualities,
Practice Pages 339-340

fLx<2
e ——+—
=5 =4 =3 =2 =1 0 1 2 3 4 5§
A x=6
—t—t—t—t—t— 1
g 1 * 3 4 &85 68 7 B 9 %
B.x<—7
et +—+—+—+———+
=i0-9 =8 =7 =6 =5 =4 =3 =2 =1 0
Tx22§

2

2%
——— 1ttt
-3 -2-41 0 1 2 3 4 &5 & 7
9. x= -5
ey ————+—+—+—
=f =7 =f =8 =d =A =3 =1 O 1 2

A 3 o s
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MN.ox =92 B x<—4

AT Y U a;: L, Wttt
! ¥ I L] I I ! 1 L] T i e L Sl = L] —_
i 4 5 € 7 8 9 W W 12 13 -

3 7 x>—8
13. x > 23 pounds; more than 44 ounces of Ry R TR R S DR e T
T L] '33 1 ] L] 1 1 L] ] |h"

brown sugar 15. Sample answer: x + 7 = 12; i —8 —B —7 —6 -5 —4 -3 -2 —1 O
x—4=1 Thx<z+y

9 x=64
B4
; -—t—tt 5
Lesson 7-2 Write and Solve One-Step @ 1 2 3 4 S & 7 B 9 W0

Addition and Subtraction Inequalities,

i 11. $2.00 13. Sample answer: 4x < 40; % <h
Practice Pages 347-348

15. Sample answer: 27x < 9

1]
[1°]
o
il
i1}
=8
T
b
m
E
o
"

1 x4+ 265 = A0, ¥ = 13.50; The most Gabeo
can spend on souvenirs and snacks Is $13.50.
3. -850 + x > —35; x > 15, The dolphin
ascended more than 15 feet. 5.x — B% = 6
Xz 14%: The weight of the Maine Coon is at

least H% pounds. Tx—[—2)< 3T x <25

Lesson 7-4 Solve One-Step
Multiplication and Division Inequalities
with Negative Coefficients,

Practice Pages 363-364

The monthly high temperature was less than 1. x< —1
25° Fahrenheit. 9. Sample answer: ane TSR TR SO S VR SRt WA TN W T
popearn ball and one candy stick 1. Sample =15 =M =13 =12 =1 =) =0 =B =7 =6 =5

answer: A school bus can hald at most 40

students and there are currently 30 students 3 x=8

on the bus. How many more students can ety —
board the bus? 13, Sample answer: Petra & £ 2 3 % BT e
must write a report with more than 1,000 words 5 x>=3

for her history class. So far, she has written 684 TN TR S AT W SN S WU VA T T
words. Write and solve an inequality to find =B =321 0 § F 3 4 5

how many more words Petra needs to write for

her report. 684 + x > 1.000; x > 316 words, 7 x=15
——t—
r B =1 10 n 12 3 14 15 I::'r 1I?
Lesson 7-3 Solve One-Step 9 xz=192
Multiplication and Division Inequalities 192
with Positive Coefficients, Practice i i} — -

F‘E!'QEE- I55-356 M 15 B 17 | 1l9 20 2 Ell 2I3 24

M. —3x = —2T x = O at least 9 bananas: at

Lx>4 least 18 seconds were [ost in the race
——t——t—+—+—+—8%—+—  13. Sample answer: —5x = —20; 5 = -2
-4 -3 -2 -1 0 1 2 3 4 & & o _ ~
15. D. =5 = —2! This inequality’s solution is
2. xm=2 x = 6. The other three Inequalities solutions
o —t—t—————+—t+—1+—+ are x = 6.
-5 =4 =3 =2 =1 0 1 2

Selected Answers SA3



Lesson 7-5 Write and Solve One-Step
Multiplication and Division Inequalities,
Practice Pages 371-372

1. Bx = 168; ¥ = 28: Hermes neods to babysit
28 or more hours. 3. 3%:-: = 13: ¥ = 4: Sadie

X \
can make at most 4 hatches. B, i35 =24

¥ 2 30 The teacher needs at least 30 yards
of tulle. T ﬁ = 12: ¥ = 51 Chase should

buy at most 51 inches of fabric. 9. at most
$36750 1. Sample answer: Kail earns $4 for
every doqg he walks. He needs to eam at least
$100 for new ski boots. Write and solve an
inequality to determine the number of dogs he
miust walk to earn enough for the ski boots.
13. Sample answer: Sara is buying colored
sand to fill star sand art bottles. She wants to
make at least 9 star sand ant bottles and needs
& ounces of colored sand for each bottle.
Write and solve an inequality to determine

the amount of sand she needs to buy. Then
interpret the saluur_m.é = 9 x = 45; Sara
neads at least 45 ounces of colored sand.

Lesson 7-6 Write and Solve
Two-Step Inequalities, Practice
Pages 383-384

Lx<—5

it ————1—~
~10-9 -8 =7 -6 -5-4 =3 -2 -1 0

J.x=3
ety
5 -4 -=3-2-1 0 1 2 3 4 §

3
5...3'{‘:!:

5

e —
=5 =4 =3 =21 0 1 2 4 5

115 + Ax < 27 » = 3: Margie can rent the
bicycle for up to 3 hours. 9. 20 — 365k =775,

x = 35: Douglas can race the go—kars no mora
than 3 times. M. a minimum score of 16 points

SA4 sSelected Answers

18.x > —4

LR e s e e

¥ : L] P
-5-4-3-2-1 0 1 2 3 4 5

15, Sample answer: Add 2x to each side of the
inequality before solving.

Module 7 Review Pages 387-388

1A x = —3

1BE.

— ettt
-5-4-3-2-1 0 1 2 3 4 5

3. Let x = costl of T-shirt 50 4+ 2y < Th x < B:
Sample answer: Based upon the solution,
each T-shirt cancost $8 orless. 5.D

TA. x = —2: Sample answer: The direction

of the inequality symbol is reversed because

| divided each side of the inequality by a
negative number in order to solve for x

7B.

AH———————
-5-4-3-2-1 0 1 2 3

o
u_—

9. no more than $33575; = $33575

1.z = —1.25 Sample answer: The direction of
the ineguality symbol is not reversed because
| did not have to multiply or divide each side of
the ineguality by a negative number in order to
solve for 2.

Lesson 8-1 Vertical and Adjacent
Angles, Practice Pages 401-402

1L £33 £F LHFG AGFH 3. 28 and 21, £T and
210, £9and 212 Sand A1 B =23x+ 5
¥x=58 7w+ 95=1B0x=1T 94>

11. Sample answer:

>

13. no; Sample answer: A pair of adjacent
angles must share a commeon vertex, share a
common side, and not overlap. They may equal
180° but do not have to.

A 3 o s
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Lesson B-2 Com plementary and scalene 11 Sample answer: The sum of the

Supplementary Angles, Practice two given angle measures |s greater than 180°
Pages 411-412 and the sum of the measures of the angles of a

triangle i 180°. 13. Sample answer: The sum
1.45° 236" 5200 7224+ 4x=90; of the interior angles of a triangle equal 180°.
k=17 943+ [x—7=90x=54 Three acute angles can have a sum of 1B0°. For
N72+x+4)=180x=104 13. 276 example, B0°, 60°, and BO® are all acute angles
15. Sample answer: and B0° + 60° + 60° is 1BO",

Nf’ _
- > Lesson B-4 Scale Drawings,

17. no, Sample answer: A pair of Practice Pages 433-434

complementary angles must equal 90°. 1. about 52 mi 3. 108 fif
Adjacent angles share a common side and
vertex. A pair of complementary angles can
also be adjacent.

w
[1°]
o
a9
m
a
B
b
in
1B
"

5.

22°

Egﬂ

Lesson 8-3 Tria noies, Prachice 7. $101.08 9. false: Sample answer: The scale
Pages 421-422 drawing will be greater than the object. For
example, if the scale factor is 2 this means that
2 units on the drawing equal 1 unit of the
object This makes the scale drawing greater
than the object. M. 1inch is about 19.7 mi

1. acute, isosceles trianghke: more than ome;
Sample answer:

Lesson 8-5 Three-Dimensional
Figures, Practice Pages 439-440

3. no; Sample answer: The sum of the angle 1.6;10; 6 3. trlangle; triangle; triangle
measures is greater than 180°, so the endpoints 5. square: square: rectangle T rectangular
of the sides cannot meat. prism: 6, 12, 8: Sample answer: a tissue box

9, rectangle; Sample answer:
5. Sample answer:

& myx

7. no; Sample answer: The sum of the two sides 44 rue
is not greater than the third side. 9. 41; acute,



Module 8 Review FPages 443-444

LA42, £C LACV, £LVCA 3.N5
9.C

5D T.48

Lesson 9-1 Circumference of
Circles, Practice Pages 455-456

1628in. 3 197E2yd 5. 0108 cm
7.54%in. 9.550in. M. B42351

13. Sample answer: The circumference would
also double. For example, a circle with a radius
of 3 feet would have a crcumference that is
about 18 feet. When the radius doubles to &
feet, the circumference is about 36 feel
1EB=x2=36

Lesson 9-2 Area of Circles,
Practice Pages 465-466

115829 m* 3.15386In" 5.120.20 f®
7.25434 In" 9.63.5%9in" 1. Sample answer:
To find the area, multiply the area of the entire

circie by % A= %m”: B478cm* 13. 226.08 in?

Lesson 9-3 Area of Composite
Figures, Practice Pages 473-474

1. 20062 yd® 3. NIcm® 6,132 m?

7.512ft2 9. 5pallets 1. Sample answer:
First find the area ofthe sguar . A=12 x 12 or
144 ft*. Then find the area of the quarter cirel .
A= %{3.14 x B % B) or 2826 fi2. Subtract the
area of the gquarter circle from the area of the
sguare. 144 — 2826 = 1574 f1*  13. Sample
answer: Use polygons 1o approximate the
shape of the curved side of the swimming pool

Lesson 9-4 Volume, Practice Pages

485-486
L2772 3.972m' 5.10m’
7.1464m* 9.15in. 1.7 bags

SAB Selected Answers

13. Sample answer: Alexia's bathroom has a

tub in the shape of a rectangular prism with a
length of 1.5 meters, a width of 0.8 meter, and
a height of 0.4 meter. How many cubic meters
of water can it hold?: 048 m® 15, Sample
answer: First prism: area of the base: 24 in® and

height- 4 in_; Second prism: area of the base:
16 in* and height: 6 in.

Lesson 9-5 Surface Area,
Practice Pages 495-496

1. 46B yd® 3.1034in" B.63I3G9In"
He needs an additional 17 in? of fabric.
9,120 1?5 yd® or about 120.09 yd* 1. The

surface area of the original prism Is the surface
area of the new prism. Sample answer: If the
original prism has a length of 4 m, a width of

32 m, and a height of 2 m, the 5.4 of the prism
is 52 m®. The new prism would have a length of

12 m, a width of 9 m, and a height of & m. The

. 52 _ 13
EAISAIJEBmﬂ.ﬁ—g

FA i

Lesson 9-6 Volume and Surface
Area of Composite Figures,
Practice Pages 512-513

1.5406In* 3. 1in? B 46272 T yes;
The surface area of the box s 1425 square
inches or 989 square feel The new version
of the coin box has a surface area of 89.0625
square feel, so there s enough cardboard
available. 9. no, Sample answer: The student
incleded the shared portion of the figur . The
correct surface area s 459 cm?. 1. Sample
answer. When finding the volume and surfac
area, you decompose the composite figure int
solidsfigures whose volumes/areas you kno
howi to find

Module 9 Review Pages 516-517

1.C 3. 3299 square inches 5. A
7.405 9.0 NN.C

i 3 o A iy
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Lesson 10-1 Find Likelihoods,
Practice Pages 513-514

1. equally likely 3. likely 5. certain

7. zelecting the letter B, selecting the letter
QorR 9 keyring. yo—yo, cap 1. Sample
answer: likelihood of flipping a re —yellow
caounter and it landing on yellow 13, likely;
Sample answer: About 95% of Americans are
not vegetarians. The likelihood of 95% means
that is very likely the person s not a vegetarian.

Lesson 10-2 Relative Frequency of
Simple BEvents, Practice Pages 527-528

1.68%:10% 3.2% 5.204sundaes

7. $55.20 9. Sample answer: Based on last
yvears class, a teacher determines that if a
student plays a sport, the probability that

they are also in a club s 75%. If there are 24
students who play a sport in this year’s class,
how many students would you expect to also
be in a club?; about 18 students  11. 80 tosses

Lesson 10-3 Theoretical Probability of
Simple Events, Practice Pages 537-538

112,345 3.30550% 5.3 0375
375%: The complement is choosing a ride that
lasts at least 200 seconds.  7.0.25, 25%, 1

9. 525 times 1. The student found the
complement of spinning a multiple of 3. The

comect probability is %. 13. Sample answer:

The weather reporter says that there is a 65%
chance that it will rain tomorrow. What is the
chance it will not raln tomorrow? 35%

Lesson 10-4 Compare Probabilities of
Simple Events, Practice Pages 545-546

1. Jayden 3.Graph2; Graph1 5.3 3 They
are not close. Sample answer: There were not
enough trials performed. 7. Sample answer:
The spinner Is expected to land on aach
section a total of 10 times.

Lesson 10-5 Probability of Compound
Events, Practice Pages 557-558

1. Sample space: lime plain, lime ice cream,
lime drink, cherry plain, cherry ice cream,
cherry drink, blueberry plain, blueberry ce
cream, blueberry drink, watermelon plain,
watermelon ice cream, watermelon drink.

ic %' 1% B.63% T12more 9. no Sample
answer: The probability that Kimboo will win

is % Because % is greater than % Kimiko

has a greater chance of winning. 1. Sampla
answer: Choosing a hamburger or hot dog and
then potato salad or macaroni salad. Sample
space: hamburger, potato salad: hamburger,
macaroni salad; hot dog, potato salad; hot dog,
macaroni salad

Lesson 10-6 Simulate Chance
Events, Practice Pages 56/-568

1A. Sample answer: Use a spinner with five
equal-size sections. Label two sections "R for
rain and three sections “N” for no rain. The
spinner is spun twice for each trial.  1B. [T 0.3,
30% 3.35 005 5% 5 Sample answer: A
fair game could consist of tossing a coin, and
winning the game Is represented by tossing
heads. A game that is not falr could consist

of rolling a number cube labeled 1-6. and
winning the game is represented by landing on
the numbers 1or 2. 7. Sample answer: If you
do not clearly define each of thes | it can be
difficult to interpret the results of the simulatio
in order to find the xperimental probability of
a favorable outcome.

Module 10 Review Pages 571-572

1C 3.02,4,20% 5.|wouldexpecta
number greater than 3 to be spun 250 times,
hecauseg of the numbers on the spinner are
greater than 3, and 3 - 400 = 250. 7.20%
9.3

Selected Answers SAT
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Lesson 11-1 Biased and Unbiased
Samples, Practice Pages 583-584

1a. stratified random sample  1b. simple
random sample fe. systematic random

sample 3. voluntary response sample; biased:

The conclusion is not valid. 5. This scenario
is a systematic random sample; The conclusion
is wvalid; The sampling method is unblased.
T.yes 60% 9 no, Sample answer: Marc used
a voluntary response sample. The results are
biased and therefore invalid because only
those that wanted to respond were included.
11. Sample answer: Every 25th student is chosen
from an alphabetical listing of all students. The
chosen students are then surveyed.

Lesson 11-2 Make Predictions,
Practice Pages 591-592

1. 30 science fiction boo = 3. about 1,850
students 5.6,820 customers 7. $3510

9. Sample answer: A random survey of high
school students with jobs were asked whather
they saved some of the money they earned.
82% of the students said they saved some
money. Out of 340 students, predict how many
would save some of their eamings.; about 279
students 1. false, The survey's sample must
be unbiased.

Lesson 11-3 Generate Multiple
Samples, Practice Pages 601-602

1a. 2.5 sports  1b. 0.54 sports; Sample answer:

The majority of the sample means are within
0.5 sport of the mean. This means our estimate
is likely not far off from the true mean.

3a. The majority of the data are clustered
between 14 and 19 pounds.  3b. Sample
answer The data would be more tightly
clustered between 15 and 18 pounds.

3c. Sample answer: The majority of the data
appear to be within 3 pounds of the center, so
the company can expect the sample mean of

SAB sSelected Answers

18 pounds to be within 3 pounds of the
population mean. The mean decaf sales for
stores in this company is likely to be between
15 and 21 pounds per week. 3d. Sample
answer: Due to the increased sample size,
there will be less discrepancy between the
sample mean and the population mean. The
store might expect to sell between 16 and 18
pounds of decaf coffe .

5.
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Sample answer: The mean is 10; the MAD

is about 3, which means that the average
distance each data value s from the mean is 3.

Lesson 11-4 Compare Two
Populations, Practice Pages 611-612

1. Sample answer: The mean for the housecat
data is 11 Ib with a variation of about 0.9 Ib.
The mean for the small dog data is 9 lb with a
variation of 1.3 Ib. Overall, the housecats weigh
more with less variation. You can Infer that a
randomiy selected housecat is likely to welgh
more than a randomly selected small dog.

3.

Middle | High

School | School
The median is greater. x
The IGR = 25, X
The data has greater X
variability.
A person from this sample
is mare likely to have more
than 7 hours of homework X
a week.
The data are maore

X

symimetric.
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8. Summerville Jaguars; The median number Module 11 Review Pages 621-622
of years of experience for Southwest Broncos

iz & years while the median number of years of 1A. systemic random sample 1B. The
experience for Summernville Jaguars iz & yoars. population is the 15,600 LED monitors. The

It is more likely that the player belongs to the sample is representative of the population
Jaguars. because it is selected randomiy, and it is large
7. Sample answer: enough to provide accurate data. 3. 96

BA. 2 B5B. The data vary as low as 1 and as
. :D . high as 4. To the left, the data vary 1 off of the
: i i‘ * < center, and to the right, the data vary 2 off o
t
7

the center. 7. The mean price at the Digital
T t 1 Hot Spot is higher than the mean price at
Discount Electranics.
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Lesson 11-5 Assess Visual Overlap,
Practice Pages 61/-618

1a. about 4 4 measures of variability 1b. Sample
answer: A ratio greater than two suggests the
population means are likely to be different
Because 4.4 > 2 the populations in thissituation
are likely to be different 3. about 11 measures
of variability, This means that a randomily
selected registered pet could either be a dog

or cat. 5. Sample answer. Because the ratio =
less than 2, [t is likely that the populations could
have the same mean.

7. Sample answer:

Fitness Club Daily Attendance
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Glossary

The Multilingual eGlossary contains words and definitions in the following 14 languages:

Arabic English Hmang Russian Urdu
Bengali French Korean Spanish Vietnamese
Brazilian Portuguese Haitian Creale Mandarin Tagalog

English Espanol

absolute value (Lessom 3-1)  The distance the number
i5 from zero on a number line.

acute angle (Lesson B-1)  An angle with a measure
greater than 0° and less than 90°

acute triangle (Lesson 8-3) A triangle having three
acute angles.

Addition Property of Equality (Lessen 6-1) If you add
the same number to each side of an equation, the two
sldes remain equal.

Addition Property of Inequality (Lesson 7-1) I you
add the same number to each side of an inequality, the
ineguality remains true.

Additive ldentity Property (Lesson 3-1)  The sum of any
number and 2ero is the number.

additive inverse (Lesson 3-1) Two integers that are
opposites. The sum of an integer and its additive inverse
is zero.

Additive Inverse Properly (Lesson 3-1)  The sum of any
number and its additive inverse s 2ero.

adjacen! angles [Lesson 8-1)  Angles that have the
same vertex, share a common side, and do not overdap.

algebra (Lessonm 3-1) A branch of mathematics that
imiolves expressions with variables.

algebrabe expression (Lesson 5-1) A combination of
variables, numbers, and at least one operation.

valor absoluto  Distancia a la que se encuentra un
ndmers de cero en kB recta numérica.

dngulo agude  Angulo que mide mds de 0° y menos
de 90°

ridngulo acutdngule  Trdngulo con tres dngulos
agudos.

propiedad de adicion de la igualdad  5i sumas el
mismo ndmero a ambes lados de una ecuacidn, los dos
lades permanecen iguales.

propiedad de dezigualdad en la suma Sl s2 suma al
mismo nimeoro a cada lado de una desigualdad. la
desigualdad sigue slendo verdadera.

prepiedad de identidad de la suma  La suma de
cualguier ndmers y cero es el mismo ndmero.

imierso aditive  Dos enteros opuestos. La suma de un
enterd v su inverso aditiva es cera.

propiedad Inversa aditiva  La suma de cualguber
nimers y su Inversa aditiva es cero.

dngulos adyacentes  Angulos que comparten el
mismo vértice y un comin iado, pero no se sobreponen.

dlgebra  Rama de las matematicas que trata de kas
expresiones con variables.

expresian algebraica Combinacidn de variables,
nlmenas y por o menas una operacion.

Glossary GL1



amount of error  [Lesson 2-4)  The positive difference
between the estimate and the actual amount,

angle (Lesson B-1) Two rays with a common endpaint
form an angle. The rays and vertex are used 1o name
the angle.

area (Lesson9-2) The measure of the interlor surface
of a two-dimensional figure.

asymmelric distribution (Lesson 1-4) A distribution
in which the shape of the graph on one side of the
center is very different than the other side, or it has
outliers that might affect the average.

cantidad de error La diferencia positiva entre la
estimackin vy la cantidad real.

dngule  Dos rayoes con un exdremo comin farman un
angulo, Los rayos y el vértice se usan para nombrar el

anguilo.

drea  La medida de la superficie interior de una figura
bidimenskonal.

distribucidn asimélrica Una distribuckdn en la que la
forma del grafico en un lado del centro es muy
diferente del otro lado, o tiene valores atipicos que
pueden afectar al promedio.

bar notation (Lesson 4-1)  Inrepeating decimals, the
line or bar placed over the digits that repeat. For example,
2,53 indicates that the digits 63 repeat.

base (Lesson 8-5) One of the two paralled congruent
faces of a prism.

biased sample (Lesson 13- A sample drawn in such
& way that one or more parts of the population are
favored over others.

box phot (Lesson 11-4) A method of visually displaying
a distribution of data values by using the median,
guartibes, and extremes of the data set. A box shows the
middle 50% of the data.

notackin de barra  Linea o barra gue se coloca sobre
los digitos gue se repiten en decimales periddicos. Por
ejemplo, 2.53 indica gue los digitos 63 se repiten.

base Una de las dos caras paralelas congruentas de
un prisma.

muestra sesgada Muestra en gue se favorece una o
més partes de una poblacidn.

diagrama de caja Un método de mostrar visualmente
una distribucidn de valores usando la mediana,
cuartibes y extremos del conjunto de datos. Una caja
muestra el 50% del medio de los datos.

center [Lessom 9-1) The point from which all points
on a circle are the same distance.

circle (Lesson9-1)  The set of all points in a plane that
are the same distance from a given point called the
center.

circumference (Lesson9-1) The distance around a circle.

coefficient (Lesson 51) The numerical factor of a
term that contains a variable.

commission (Lesson 2-5) A payment equal to a
percent of the amount of goods or services that an
employee sells for the company.

GL2 Glossary

centro  El punto desde ¢l cual todos los puntos en una
circunferencla estin a la misma distancla.

circubo  Conjunto de todos los puntos de un plano que
estan a la misma distancia de un punto dado
denominado centro.

circunferencia  Distancia en tormo & un circulo.

coeficiente  El factor numérico de un térming gue
contieng una varkable.

comizién  Un pago igual a un porcentaje de |a
cantidad de bienes o servicios que un empleado vende

para [a empresa.
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common denominator {Lesson 4-1) A commen
multiple of the denaminaters of two or more fractions.
245 a common denominator for % %, and %he-cauge 24
k= the LCM af 2, 8, and 4.

complementary angles [Lesson 8-2)  Two angles are
complementary if the sum of their measures is 90°.

complementary events [Lesson 30-3) Two events in
which either one or the other must happen, but they
cannol happen at the same time. The sum of the
probabifity of an event and its complement s 1o 100%.

complex fraction {Lesson1-1) A lm:lh:nn% where 4
andfor 8 are fractions and B does not equal zera.

composite figure (Lesson 9-3) A figure that is made
up of two or mare figures.

compound event [Lesson 10-5)  An event consisting
of bwo or more simple events.

cone (Lesson B-5) A three-dimensional figure with
one circular base connected by a curved surface toa

single paint.
congruen! (Lesson B-1)  Hawing the same measure.

congruent angles (Lesson B-1)  Angles that have the
Same measure.

congruent figures [Lasson B-3) Figures that have the
same size and same shape and corresponding sides
and angles with equal measure.

congruent segments (Lesson 8-3)  Sides with the
same length,

constanl (Lesson 5-1) A term that does not contain a
variable.

constant of proportionality (Lesson 1-3) A constant
ratio or unit rate of bwo variable quantities. It is also
called the conslant of variation.

constant of variation (Lesson 1-3)  The constant ratio
in & direct variation. ILis also called the constant of
proportionality.

constant rate of change (Lesson 1-3)  The rate of
change in a linear relationship.

comiin denominador  El mdltiplo comdn de los
denominadores de dos o mas fracciones. 24 es un
denominador comin para % %, r%pmqun 24 ps ol mcm
de 3 By 4
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dngulos complementarios  Dos dngulos son
complementarios i la suma de sus medidas es 90°.

Ol EE0 5

eventos complementarios  Dos eventos en los cuales
uno o el otro debe suceder, paro no pueden acwrrir al
mismo tiempo. La suma de [a probabilidad de un eventa
¥ sU complements es 10 100%.

fraccidn complefa  Una fraccidn % en la cual A ylo B
son fracciones y B no es igual a cero.

figura compuesta  Flgura formada por dos o mas
figuras.

evenlo compueste  Un evento que consiste en dos o
mas eventos simples.

cong  Una figura tridimensional con una base
circudar conectada por una superfiche Curva para un
zobo pumta.

congruente  Que tiene la misma medida.

dngulos congruentes  Angulos que tienen la misma
medida.

figuras congruentes  Flguras gue tienen e mismo
tamaio y la misma forma y los lados v los dngulos
cormespondientes tienen lgual medida.

segmentos congruentes  Lados con la misma
longituwd.

constante  Término que no contiene ninguna variable.

constante de proporcionalidad  Una razdn constante
o tasa por unidad de dos cantidades variables. Tamblén
se llama constante de variacidn.

constante de variacion  Una razdn constanie o tasa
por unidad de dos cantidades variables. También se
Hama constante de proporcionalidad.

razdn constante de camblo  Tasa de cambio en una
relacién lineal.



comvenlence sample [Lesson 11-1) A sample which
consists of members of a population that are easily
accessed.

cross section (Lesson 8-5)  The intersection of a solid
and a plane.

cylinder (Lesson 8-5) A three-dimensional figure
with two paraliel congruent cicular bases connected
by a curved surface.

muestra de conveniencia  Muestra que incluye
miembros de una poblacién facilmente accesibles.

seccldn transversal  Intersecckin de un sdlido con un
planao.

cilindro  Una figura ridimensional con dos paralelas
congruentes circulares bases coneclados por una
superficie curva,

defining a variable (Lessen 6-1) Choosing a variable
and a quantity for the varlable to represent in an
exprescion of equation.

degrees (Lesson 8-1)  The most commion umit of
measure for angles. If a cincle were divided into 360
equal-sized parts, each part would have an angle
measure of 1 degree.

diameter (Lesson9-1) The distance across a circle
through its center.

dimensional analysis [Lesson1-2) The process of
including units of measurement when you compute.

discount {Lesson 2-8) The amount by which the
regular price of an [tem (s reduced.

distribution (Lesson H-4) The shape of a graph of data

Distributive Property (Lesson 3-3) To multiply & sum
by a number, multiply each addend of the sum by the
number outside the parentheses. For any numbers

a, b, and e, ofb + ¢} = ob + ocand ofb — ¢} =

ab — at.

Example: 2(5 + 3) = (2 - 5) + (2 - 3) and
25—-3)=2-5—2-3

Division Property of Equality (Lesson 6-1) I you
divide each side of an equation by the same nonzero
number, the two sides remain equal.

Division Property of Inequality (Lesson7-3) When
you divide each side of an ineguality by a negative
number, the inequality symbol must be reversed for the
inequality to remain trae.

GLA Glossary

definir una variable  El eligir una variable y una
cantidad que esté representada por la varlable en una
expresién o en una ecuacion.

grados  La unidad mas comiun para medir angulos. Si
un circulo se divide en 360 partes lguales, cada parte
tiene una medida angular de 1 grado.

didgmetro  Segmento gue pasa por el centro de un
circulo v ko divide en dos partes Iguales.

andlisks dimensional  Proceso que incluye las unidades
de medida al hacer calculos,

descuento  Cantidad que =e le rebaja al predio regular
de un articula.

distribucién  La forma de un grafico de datos.

propiedad distributiva  Para muldtiplicar una suma por
un ndmero, multipliguese cada sumando de la suma par
el ndmero que esta fuera del paréntesis. Sean cuales
fuere bos ndmeros a, b,y e, afb + cl=ab + acy

all — ¢} = ab — ac.

Ejemplo: 2{5 + 3) = (2- 5) + (2 - 3}y
B—3=(2-5—(2-3

propledad de igualdad de |a divisidn S divides
ambes lados de una ecuacidn entre el mismo ndmero
no niko, kos lados permanecen lguales.

propledad de desiqualdad en la divisidn  Cuando se
divide cada lado de una desigualdad entre un nimera
negativo, el simbolo de desigualdad debe imeertirse
para gue la desigualdad siga slendo verdadera.
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double box plot [Lesson 11-4)  Two box plots graphed
on the same number line.

double line plot [Lesson 11-4) A method of visually
displaying a distribution of two sets of data values
wihere each value is shown as a dot above a number
line.

doble diagrama de caja Dos diagramas de caja sobre
la misma recta numeérica.
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doble diagrama de linea Un método de mostrar
visualmente una distribucidn de dos conjuntos de
valores donde cada valor se muestia Comd un punto
arriba de una recta numerca.

Ol B0 |5)

edge (Lesson 8-5) The line segment where two faces
of a polyhedron intersect.

enlargement (Lesson 8-4)  An image larger than the
original.

equation (Lesson 6-1) A mathematical sentence that
contains an equals sign, =, stating that two quantities
are equal.

equiangular (Lesson B-3) In a polygon, all of the
angles are congruent.

equilateral [Lesson 8-3)  Ina polygon, all of the sides
are congruent

equilateral triangle (Lesson 8-3) A triangle having
three congruent sides.

equivalent equations (Lesson 61)  Two or more
equations with the same sedution.

equivalent expressions (Lesson 5-1) Expressions that
have the same value.

equivalent ratios [Lesson 1-2)  Two ratios that have
the same value.

evaluate (Lesson B6-1) To find the value of an
eXpression.

event (Lesson 10-1)  The desired outcome or set of
oulcomes in a probability experiment.

experimental probability (Lesson 10-2)  An estimated
probability based an the relative frequency of positive
oulcomes accurring during an experiment. It is based
on what actually occurred during such an experiment.

borde El segmento de linea donde se cruzan dos
caras de un poliedro.

ampliacion  Imagen mas grande que la original.

ecuacidon  Enunciado matematico que contiens el
signo de lguakdad = indicando que dos cantidades son
iguales.

equiangular  En un poligono, todos los dngulios son
congruentes.

equilétero  En un poligono, todos los lados son
congruentes.

Iridgngulo equiléters  Tridngulo con tres lados
congruentes.

ecuaciones equivalentes  Dos o mds ecuaciones con
la misma sokucidn.

expresiones equivalentes  Expresiones que tlenen el
mismo valor,

razones equivalentes  Dos razones gue tienen el
miksma valor,

evaluar Calcular el valor de una expresian.

evento  El resultado deseado o conjunto de resultados
en wn experiments de probabilidad.

probabilidad experimental  Probabilidad estimada
gue se basa en la frecuencia relativa de los resultados
positivos gue ocurren durante un experimento. Se basa
en ko que en realidod ocwre durante dicho
experimento.



face [Lessom B8-5) A flat surface of a polyhedron.

factor (Lesson 5-4) To wrile a number as a product
of its factors.

factored form (Lesson 5-4)  An expression expressed
as the product of its factors.

factors (Lesson 5-1) Two or mare numbers that are
multiplied together Lo form a product.

fee (Lesson 2-5) A payment for a senvice. [t can be a
fixed amount, a percent of the charge, or bath.

cara  Una superficie plana de un poliedro.

factorizar  Escribir un ndmero como el producto de
sus factores.

forma faclorizada Una expresion expresada como el
producto de sus factores.

factores Dos o mds ndmeros gue se multiplican entre
i para fermar un producto.

cuota  Un pago por un servicio. Puede ser una
cantidad fija, un porcentaje del cargo, 0 ambos.

graph (Lesson 1-4) The process of placing a point on
a nurnber line or on a coordinate plane at its proper
location.

gratuity (Lesson 2-7)  Also known as a tip. 1t s a small
amount of monay in return for a servica.

greates! commaon factor (GCF) of two monomials
(Lesson 5-4) The greatest monomial that is a factor
of both monomials. The greatest common factor also
includes any variables that the monomials have in
COTNMON.

graficar  Proceso de dibujar o trazar un punto en una
recta numeérica o en un plano de coordenadas en su
ubicacion cormecta.

gratificacion  También conoclda como propina. Es una
cantidad pequedia de dinero en retribucidn por un
Servicho.

mayor factor comin (GCF) de dos monomios  El
monamio mas grande gue es un faclor de ambeos
monemios. El factor comin mds grande tamblén incluye
las varlables que los monomios tienan en comun.

inequality {Lesson 7-1}) An open sentence that uses
<, =, #. =, 0r = o compare two quantities.

inference (Lesson11-1) A prediction made about a
popubation.

integer (Lesson 3-1)  Any number from the sed
[..—4,—3, -2 —1.012 3 4, _] whore _means
cantinues without end.

interest (Lesson 2-9) The amount pald or earned for
the use of the principal.

desigualdad Enunciado ablerto gue usa <, >, ¥, =,
0 = para comparar dos cantidades.

inferencia  Una prediccién hecha sobre una poblacidn,

entero  Cuabguber nimero del conjunto |, —4, —3,
—2,—-1.0.12 3 4, _} donde . significa que continda
&im fir.

interés  La cantidad pagada o ganada por el uso del
principal.
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interguartite range (IOR) (Lesson 11-4) A measure of
variation in a set of numerical data, the interquarifle
range is the distance between the first and thied
quartiles of the data set.

invalid inference (Lesson 11-1)  An inference that is
based on a biased sample or makes a conclusion not
supported by the results of the sample.

Inverse Praperty of Multiplication (Lesson b-1) The
praduct of a number and its multiplicative inverse is 1.

isosceles riangle (Lesson 8-3) A triangle having at
beast two congruent sides.

rango intercuartll (RIG)  El rango Intercuartil, una
medida de la variacion en un conjunto de datos
numéricos, es la distancla entre el primer v el tercer
cuartil del conjunto de datos
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inferencia imvvdlida  Una inferencia que se basa en una
muestra sesgada o hace una condusidn no apoyada por
los resultados de la muestra.

Ol EE0 5

propiedad inversa de la multiplicacidn  El producta de
e pamers y su inverso multiplicativo es 1.

ridgngulo lsosceles  Trdngulo que Hene por o menos
dos lados congruentes.

fateral face (Lesson 9-5) Ina polyhedron, a face that
is mol @ base,

lateral surface area (Lesson9-5) The sum of the
areas of all of the lateral faces of a solid.

least common denominator (LCD) (Lesson 4<1) The
least common multiple of the denominators of two or
maore fractions. You can use the LCD 1o compare
fractions.

like terms (Lesson 5-1)  Terms that contain the same
variable{s) raised to the same power. Example: Sy and
Gix are like terms,

likelivood (Lesson10-1)  The chance of an event
OCCLFrinG.

limear expression (Lesson 52)  An algebraic
expression in which the variable is raised to the first
power, and variables are neither multiplied nor divided.

linear relationship (Lesson 1-4) A relationship for
wihich the graph i a straight line.

cara lateral  En un poliedro, las caras que no forman
las bases,

drea de superficie lateral  Suma de las dreas de todas
las caras de un solido.

minimo comin denominador (mod)  El menor de los
miditiplos de los denominadores de dos o mas
fracciones. Puedes usar &l minimo comun denominador
para comparar fracciones.

términos semejante  Términos gue contienen las
mismas variable(s) elevadas a la misma potencia.
Ejermplo: Gy v Gx son términos semejante.

probabilidad  La probabilidad de que ocuma un evento.

expresion lineal  Expresion algebraica en la cusl la
variable se eleva a la primera polendia.

relacidn lineal  Una relacidn para la cual la grafica es
Lna linea recta.

markdown (Lesson 2-8) An amount by which the
reqular price of an item is reduced.

markup (Lesson 2-T)  The amount the price of an item
is increased ahove the price the store paid for the item.

rebajs  Una cantidad por la cual el preclo regular de un
articubo s reduce.

margen de utilidad Cantidad de aumento en el precia
de wn articuby por encima del precio que paga la tenda
por dicho articulo.

Glossary GL7



mean (Lesson T1-4) The sum of the data divided by
the number of [tems in the data set.

mean absolute deviation (MAD) (Lesson 11-4)

A measure of variation in a set of numerical data,
computed by adding the distances between each data
value and the mean, then dividing by the number of
data values.

measures of center [Lesson 11-4)  Numbers that are
wsed to describe the center of a set of data. These
measures incude the mean, median, and moda.

measures of variation (Lesson 1-4) A measure used
to describe the distribution of data,

median (Lesson 14} A measure of center in a set of
numerical data. The median of a list of values is the
value appearing at the center of a sorted version of the
list—ar the mean of the two central values, if the list
contains an even number of values.

monomial (Lesson 5-4) A number, variable, or
product of a number and one or more variables.

Multiplication Property of Equality [Lesson 6-1) you
multiply each side of an equation by the same nonzera
number, the two sides remain equal.

Multiplication Property of Inequality (Lesson 7-3)
When you multiply each side of an inequality by a
negative number, the inequality symbol must be
reversed for the inequality to remakn true.

Multiplicative ldentity Property (Lesson 3-3] The
product of any number and one is the number.

multiplicative inverse [Lesson4-5) Two numbers
with a product of 1. For example, the multiplicative
inverse of 3 is 5-

Multiplicative Property of Zero (Lesson 3-3) The
product of any number and 2ero is 2ero.

media  La suma de los datos dhidlda entre o ndmerno
total de articulos en el conjunto de datos.

desviackon media absoluta  Una medida de varlacion
en un conjunto de datos numérncos gue se calkcula
sumando las distanclas entre el valor de cada dato v la
media, y luego dividiendo entre el nimero de valores.

medidas del centro Mdmeras que se wsan para
describir el centra de un conjunta de datos. Estas
medidas inchuyen la media, la mediana y (a moda.

medidas de variacidn  Medida usada para describir ka
distribuwcidn de los datos.

mediana  Una medida del centro en un conjunto de
dados nimericos. La mediana de una lista de valores es
el valor que aparace en el centro de una version
ordenada de la lista, o la media de dos valores centrales
sl la lista contiense un nimero par de valores.

monomia  Ndmero, variable o producto de un ndmero
¥ Una o mas varlables.

propiedad de multiplicacion de la igualdad S
multiplicas ambos lados de una ecuackn por el mismo
nimera no nuwlo, ko ladoes permanecen lguales.

propiedad de deskgialdad en la multiplicacion
Cuando se multiplica cada lado de una desigualdad por
un numero negativo, el simbolo de desigualdad debe
invertirse para que la desigualdad siga siendo
verdadera,

propiedad de identidad de la multiplicacién  El
producto de cualquier ndmero y uno s al mismo
nlmera.

inverso multiplicative  Dos nimenos cuyo producto

e5 1. Por ejemplo, e inverso multiplcativa de% [ %

propiedad del cero en la multiplicacidon  El producto
de cualguler NUMers y cerd 85 cero.

negative integer (Lesson 3-1)  An integer that i less
than zero. Negative integers are wiitten with a — sign.

GLEB Glossary

entero negative  Ndmero menor gue cera. Se escriben
on el signo —.
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nel (Lesson 9-5) A two-dimensonal figure that can
be used to build a three-dimensional figure.

nonproportional [Lesson1-3) The relationship
between two ratios with a rate or ratio that is not
Constant.

numerical expression (Lesson 5-1) A combination of
numbers and operalions.

red Figura bidimensional gue sirve para hacer una
figura tridimensional.
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no proparcional  Relacién entre dos razones cuya tasa
O razdn no es constante.

Ol B0 |5)

expresian numérica Combinacidn de nidmeres y
operaciones.

obtuse angle (Lesson B-1) Any angle thal measures
greater than 907 but less than 180°

obtuse triangle (Lesson 8-3) A Irangle having one
obluse angle.

opposites (Lesson 3-1) Two integers are opposites if
they are represented on the number line by polnts that
are the same distance from 2ero, but on opposite sides
of zero. The sum of two opposites s zero.

order of cperations [Lesson4-6) The rules to follow
wihen more than one operation IS used in a numerical
EXpression.
1. Evaluate the expressions inskide grouping symbods.
2. Evaluate all powers.

3. Multiply and divide in order from beft to right.
4 Add and subtract in order from left to right.

outcame [Lesson 10-1)  Any one of the possible
results of an action. For example, 4 is an outcome when
a number cube is rolled.

dngulo abluso  Cualguber dngulo gue mide més de
80" pera menos de 180°.

riangulo obtuséngulo  Tridgngulo gue tiene un dngulo
oblusa.

opuestos  Dos enteres son apuestos i, en la recta
numérica, estin representados por puntos gue
equidistan de cero, pero en direcciones opuestas. La
sima de dos opuestos es cero.

orden de las operaciones  Reglas a sequir cuando se
usa mds de una operacidén en una expresidn numérica.

1. Primera, evalia las expresiones dentro de los
simbolos de agrupacion.

2. Evalia todas las polencias.

3. Multiplica y divide en orden de lzquierda a derecha.

4 Suma y resta en orden de zquierda a derecha.

resultade  Cualguiera de los resultados posibles de
una accién. Por ejemplo, 4 puede ser un resultado al
lanzar un cubo numerado.

parallelogram (Lesson9-3) A guadrilateral with
opposite sides parallel and opposite sides congruent.

percent error (Lesson 2-4) A ratio that compares the
inaccuracy of an estimate (amount of error to the actual
amount.

percent of change (Lesson 2-3) A ratio that compares
the change in a quantity o the original amount.

amount of change 100

percent of change = ongnal amaunt

paralelogramo  Cuadrilatero cuyos lados opuestos
son paralelos y congruentes.

porcentaje de error - Lina razdn que compara la
inexactitud de una estimacidn (cantidad del error) con la
cantidad real.

porcentaje de camblo  Razon que compara el cambio
en una cantidad a la cantidad ariginal.

cantidad del cambio . 100

porcentaje de cambio = canikiad orighal

Glossary GL9



percent of decrease [Lesson 2-3) A negative percent
of change.

percent of increase [Lessan 2-3) A positive percent
of change.

pi (Lesson9-1) The ratio of the circumference of a
circle to its diameter. The Greek letter w represents this
number. The value of pi & 31415926. .. Approximations

for pi are 334 and 2.

plane (Lesson 8-5) A hwo-dimensional flat surface
that extends in all directions,

polygon {Lesson 9-3) A simple closed figure formed
by three or more straight line segments.

polyhedron (Lesson B-5) A three-dimensional figure
with faces that are polygons.

population (Lesson 1-1)  The entire group of items or
individuals from which the samples under consideration
are taken.

positive integer (Lesson 3-1)  An imeger that is
greater than zero. They are written with or without a +
sign.

principal (Lesson 2-9)  The amount of money
deposited or borrowed.

prism (Lesson 8-5) A polyhedron with two paraliel
congruent faces called bases.

probability (Lesson 30-2) The chance thal some
event will happen. It [s the ratio of the number of
favorable outcomes o the number of possible
outcomes.

probability experiment (Lesson 10-2) When you
perform an event to find the likelinood of an event.

probability model (Lessom 10-3) A model used ta
assign probabiities to outcomes of a chance process by
examining the nature of the process,

properiies (Lesson 3-1) Statemenis that are true for
any number or variable.

proportion (Lesson 1-5)  An equation stating that two
ratios or rates are equivalent.

GL10 Glossary

porcentaje de disminucidn  Porcentaje de cambibo
negativo.

porcentaje de aumento  Porcentaje de cambilo pasitiva.

pl  Relacién entre [a circunferencia de un circulo v su
didmetro. La letra griega 7 representa este ndmero. El
valor de pd es 31415926 Las aprocdmaciones de pd
son 3y %

plano  Superficie bidimensional que se extiende en
todas direcciones.

poligono  Figura cerrada simple formada por tres o
més segmentos de recta.

poliedro  Una figura iridimensional con caras que son
poligonos.

poblecién  El grupo total de individuos o de articulos
del cual se toman las muestras bajo estudio.

entero positive  Enlero que es mayor que cero; se
escribe con o sin el signo +.

capital Cantidad de diners gue se deposita o ce toma
prestada.

prisma  Un poliedro con dos caras congruentes
paralelas llamadas bases.

probabilidad La posibilidad de que suceda un evento,
Es la razdn del nimero de resultados faverables al
numero de resultados posibles.

experimento de probabilidad Cuanda realiza un
evento para encontrar la probabilidad de un evento.

modelo de probabilidad  Un modelo usado para
asignar probabilidades a resultados de un proceso
aleatorio examinanda la naturaleza del proceso.

propiedades  Enunciados gue son verdaderos para
cualguier mimero o variable.

proporcion  Ecuacion que indica que dos fazones o
tasas son equivalentes.
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proportional (Lesson 1-3)  The relationship between
w0 ratbos with a constant rate or ratio.

pyramid (Lesson B8-5) A palyhedron with one base
that 5 a polygon and three o more triangular faces that
mesl 8l & COMMOon vertes.

proporcional  Relacidn entre dos razones con una tasa
o razdn constante.
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pirdmide LUn poliadro con una base que es un paligono
¥ res o mas caras triangudares que se encuentran en un
wertice comiuin.

Ol B0 |5)

guadrilateral (Lesson 9-3) A closed figure having
four sides and four angles.

cuadrilétera  Figura cerrada que liene cuatra lados y
cuatro dngulos.

radius (Lesson9-1) The distance from the center of a
cirche to amy point on the circle.

randem (Lesson 30-2] Outcomes occur at random if
each outcome occurs by chance. For example, ralling
a number on a number cube occurs at random.

rafe (Lesson1-1) A special kind of ratio in which the
units are different.

ratio (Lesson1-1) A comparison between two
guantities_ in which for every o units of one gquantity,
there are b units of another quantity.

rational numbers (Lesson4-1) The set of numbers
that can be written in the form %. where g and b are
integers and b #+ 0.

=23

=12 4q_
Emmp!es.1—1.g, 23= o

reciprocal (Lesson4-5)  The multiplicative nverse of
a number.

rectangular prism (Lesson 9-4) A prism that has twa
parallel congruent bases that are rectangles.

reduction (Lesson 8-4) An image smaller than the
original.

regular polygon (Lesson 9-3) A polygon that has all
sides congruent and all angles congruent.

regular pyramid [Lesson 9-5) A pyramid whose base
Is a regular podygon and in which the segment fram
the vertex to the center of the base is the altitude.

radio  Distancia desde el centra de un cifcubo hasta
cuabguiera de sus punlos.

azar  Los resultados ocurren aleatorlamente si cada
resultada ocurre por casualidad. Por ejemplo, sacar un
mimero @n un cubo numerado ocurre al azar.

tasa  Un tipo especial de redacion en e que las
unidades son diferentes.

razdn  Una comparackin entre dos cantidades, en la
que par cada o unidades de una cantidad, hay unidades
b de otra cantidad.

numeros racionales  Conjunto de ndmeros que puede
escribirse en la forma g donde a y b son ndmeroes
enteras y b = 0.

-8

q=12 _9q_
Elemp!ns.‘:—.'. 5 23= 0

reciproce  El inverso multiplicativo de un ndmerao.
prisma rectangular  Un prisma con dos bases
paralelas congruentes que son rectangulos.

reduccidn  Imagen mds pequeiia que [a original.
pobigono regular  Paligono con lodos los lados v todos
los dngulos congruentes.

pirdmide regular  Pirdmide cuya base es un poligona

regular v en la cual el segmento desde ol vértice hasta
el centro de la base es la altura.
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redative frequency [Lesson 10-2) A ratio that
compares the frequency of each category to the total.

redative frequency araph (Lesson10-2) A graph used
1o organize occurrences comparad 10 8 total.

relative frequency lable (Lesson 10-2) A table used
to organize occurrences compared Lo a tolal.

repeating decimal (Lesson 4-1) A decimal in which 1
of more digits repeat.

thombus (Lesson 93] A parallelogram having four
congruent sides.

right angle (Lesson 8-1) An angle that measures
exactly 90°,

right trlangle (Lesson B-3) A triangle having ona
right angle.

frecuencia relativa  Razdn gue compara la frecuencia
de cada cateqoria al lotal.

grafico de frecuencia relativa  Grdfico utilizado para
organizar las ocurrencias en comparachon con un total,

tabla de frecuencia relativa  Una tabla utilizada para
organizar las ecurrencias en comparackin con un total,

decimal periddico  Un decimal en el que se repiten 10
mis digitos.

romba  Paralelogramo gue tiene cuatro lados
congruentes,

dngubo recto  Angubo que mide exactamente 907

tridgngulo rectingulo  Tridngulo que tiene un dngulo
recto.

sales tax (Lesson 2-6)  An additional amount of
money charged on items thal peaple buy.

sample (Lesson 111) A randomly selected group
choszen for the purpose of collecting data.

sample space (Lasson 10-3) The set of all possible
outcomes of a probability experiment.

scale (Lesson8-4) The scale that gives the ratio that
compares the measurements of a drawing or model to
the measurements of the real object.

scale drawing (Lesson B-4) A drawing that is used to
represent oblects that are too large or Woo small to be
drawn at actual size.

scale factor (Lesson B-4) A scale written as a ratio
without units in simplest form.

scale model (Lesson 8-4) A model used to represent
objects that are too large or too small to be built at
actual size.

scalene triangle (Lesson B-3) A triangle having no
congruent sidas.

impuesto sobre las ventas  Cantidad de dinero
adicional que se cobra por los articulos que Se compran.

muestra  Grupo escogido al azar o aleatoriamente que
se usa con el propasito de recoger datos.

espacio muestral  Conjunto de todas los resultados
posibles de un experimento probabilistics.

escala  Razdn que compara las medidas de un dibujo
o modelo a las medidas del abjeto real.

dibujo a escala  Dibujo que se usa para representar
objetos gque son demasizdo grandes o demasiado
pequenios como para dibujarkos de tamafo natural.

factor de escala  Escala eserita como una razdn sin
unkdades en forma simplificada.

modelo & escala  Réplica de un objeto real, el cual es
demasiado grande o demasiado pequefio como para
construiro de tamadfo natural.

trigngulo escaleno  Tridngulo sin lados congruentes.
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selling price (Lesson 2-7)  The amount the customer
pays for an item.

semicircle (Lesson 9-2)  Half of a circle. The formula
for the area of a semicircle s 4 = %"m"-

simple event (Lesson 10-2) One outcome or a
collection of culcomes.

simple interest (Lesson 2-3)  The amount paid or
eamned for the use of money. The formula for simple
interest is | = pri.

simple random sample [Leszon 11-1)  An unbiased
sample where each item or person in the population is
as likely to be chosen as any other.

simplest form (Lesson 5-1)  An expression is In
simplest form when it s replaced by an equivalemt

expression having no like terms or parentheses.

simplify (Lesson 5-5) Write an expression in simplest
formn,

simulation (Lesson 10-6) Anexperiment that is
designed to model the action in a given situation.

slant height (Lesson9-5) The height of each lateral
face.

solution (Lesson 6-1) A replacement value for the
variable in an open sentence. A value for the varlable
that makes an equation true. Example: The solufion of
2=x+Tkb5.

statistics (Lesson 1-1) The study of collecting,
organizing, and interpreting data.

siraight angle (Lesson B-1) An angle that measures
exactly 180°.

stratified random sample (Lesson 1-1} A sample in
wwhich the population is divided inte groups with similar
traits that do not overdap. A simple random sample is
then sedected from each group.

Subtraction Property of Equality (Lesson 6-1) [fyou
subtract the same number from each side of an
equation, the two sides remain equal.

precio de venta Cantidad de dinero gue paga un
consumidor por un articubo.
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semicircuba Medio circulo. La foomula para el drea de
un semicircuio es A = %m’.

Ol B0 |5)

evenlos simples  Un resultado o una cobeccitn de
resultados.

interés simple  Cantidad que se paga o gue 5& gana
por el uso del dinero. La formula para calcular el interés
simple es | = prt.

muestra aleatoria simple  Muestra de una poblacian
gue tiene la misma probabilidad de escogerse gue
cualguier otra,

expresion minima  Expresion en su forma més simple
cuando es reemplazada por una expresidn eguivalente
gue no thene términos similares nl paréntesis.

cimplificar Escribir una expresion en su forma mas

simiplhe.

simwlacian  Un experimento disefiado para modetar la
accidn en una situacidn dada.

altura oblicua  Abtura de cada cara lateral.

solucién  Valor de reemplazo de la varlable en un
enunciado ablerto. Valor de la variable que hace gue
una ecuacidn sea verdadera. Ejemplo: La salucion de
2=x+7esh

estadistica Estudio gue consiste en recopilar,
organizar e interpretar dalos.

dngulo lano  Angulo que mide exactamente 180,

muestra aleatoria estralificada  Una muestra en la
que la poblackin se divide en grupos con rasgos
similares gue no se superponen. A continuacidn, se
selecciona una muestra aleatorla simple de cada grupo.

propiedad de sustraccidn de la igualdad  5i restas al
mismo nimero de ambos lados de una ecuackin, los
dos lados permanecen iguales.
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Subtraction Property of Inequality (Lesson 7-1)  Ifyou
subtract the same number from each side of an
inequality, the inequality remains true.

supplementary angles [Lesson 8-2) Two angles are
supplementary if the sum of thelr measures is 180°.

surface area (Lesson 8-5)  The sum of the areas of all
the swrfaces (faces) of a three-dimensional figure.

survey (Lesson 11-1) A guestion or sel of questions
designed to collect data about a specific group of
people, or population,

symmetric distribution [Lesson 11-4) A distribution in
which the shape of the graph on each side of the center
is shmilar.

systematic random sample (Lesson 111} A sampie
where the ltems or people are selected according to a
speciflc time or item Interval.

propiedad de deslgualdad en la resta 5 se resta el
misme nimero a cada lado de una desigualdad, la
desigualdad sigue siends verdadera.

angubos suplementarios  Dos angulos son
suplementarios =i la suma de sus medidas es 1807,

drea de superficie  La suma de las dreas de todas las
superficies (caras) de una figura tridimensional.

encuesta  Pregunta o conjunto de preguntas
disefiadas para recoger datos sobre un grupo
especifico de personas o poblackan.

distribucién simétrica Distribucidn en la que |a forma
de |a grdfica en cada lado del centro es skmilar.

muestra aleatoria sistemdtica  Muestra en que los
elementos o personas se eligen sequn un intervalo de
tiempo o elemento especifico.

term (Lesson 5-1) A number, a variable, or a preduct
or quatient of numbers and variables.

terminsting decimal [Lesson 4-1) A decimal with a
repeating digit of 0.

theoretical probability (Lesson10-3)  The ratio of the
number of ways an event can occur 1o the number of
possible outcomes in the sample space. It is based on
what shawid happen when conducting a probability

axparimeant.

theoretical probability of a compound event

{Leszon 10-5) The ratio of the number of ways an
event can ocour 1o the number of possible outcomes in
the sample space. |t is based on what showld happen
when conducting a probability experiment.

three-dimensional figure (Lesson 8-5) A figure with
length, width, and height

tip (Lesson 2-T)  Also known as a gratuity, it is a small
amount of monay in return for a servica,

trapezoid (Lesson9-3) A guadrilateral with cne pair
of parallel sides.

GL12 Glossary

término  Mdmero, variable, producto o cociente de
nimeros y de variables.

decimal finito  Un decimal gue tiene un digito gue se
repite gue es 0.

probabilidad tedrica  Razdn del nimero de maneras en
que puede ocurir un evento al mimero de resultades
posibles en el espacio muestral. Se basa en lo que
deboria pasar cuando se conduce un experiment
probabilistica.

prebabilidad tedrica de un evento compuesto  Razdn
del ndmero de maneras en gue poede OCUrTin Un evento
al nimero de resultados posibles en el espacie muestral.
Se basa en lo que deber pasar cuando se conduce un
experiments probabilistico.

figura tridimensional  Fgura que tiene largo, ancho y
alto.

propina  También conocida coma gratificacidn; es una
cantidad pequedia de dinero en recompensa par un
Servich.

trapecio  Cuadriidgters con wn dnico par de lados
paralelos.
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tree diagram (Lesson 10-5) A diagram used Lo show
the sample space.

triangle (Lesson B-3) A figure with three sides and
three angles.

triangular prism [Lesson 9-4) A prism that has two
paralled congruent bases that are triangles.

two-step equation (Lesson 6-2)  An equation having
two different operations.

two-step inequality (Lesson 7-6)  An inequality that
contains two operations.

diagrama de drbol  Diagrama que se usa para mostrar
el espacio muestral.
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fridngule  Figura con tres lados y tres dngulos.

Ol EE0 5

prisma triangular  Un prisma que tiene dos bases
congruentes paralelas que tridngulos.

ecuacidn de dos pasos  Ecuacidn gue contienme dos
operaciones distintas.

desigualdad de dos pasos  Desigualdad gue contiens
dos operaciones.

unbiased sample (Lesson11-1) A sample
representative of the entire population.

uniform probability model (Lesson 10-3)
& probability model which assigns equal probability
o all outcomes.

unit rate (Lesson 11) A rate in which the first quantity
is compared to 1 unit of the seeomd quantity.

unit ratio (Lesson 1-2) A ratio in which the first
guantity s compared to every 1unit of the second

quantity.

muestra no sesgada Muestra que se selecciona da
modo que se representativa de la poblacidn entera.

modelo de probabilidad uniforme  Un modelo de
probabilidad gue asigna igual probabilidad a todos los
resultados.

tasa umitaria  Una tasa en la que la primera candidad
se compara con 1 unidad de la sequnda candidad.

razdn unitaria  Una relacidn en la que la primera
cantidad se compara con cada 1 unidad de |a sequnda
cantidad.

valid inference (Lesson 131) A prediction, made
about a popudation, based on an unblased sample that
is representative of the population.

valid sampling method (Lesson Y1-1) A sampling
method that is: representative of the population
selected at random, where each member has an equal
chance of being sefected, and large enowgh to provide
accurate data.

wvariability (Lesson 11-3) A measure that describes the
amaount of diversity In values within a sample or
samples.

variable (Lessom5-1) A symbol, usually a letler, used
o represent a number in mathematical expressions or

senlences,

inferencia valida Una prediccidn, hecha sobre una
poblacién, basada en una muestra imparcial que es
representativa de la poblacidn.

método de muestres valido  Un método de muestreo
gue es: representativo de la poblacion seleccionada al
azar, donde cada miembro teme B misma oporunidad
de ser seleccionado v suficientemente grande para
proporcionar datos precises,

variabilidad Medida que describe la cantidad de
diversidad en valores dentro de una muestra o muestras.

variable  Simbolo, por lo general una letra, que se usa
(A representar un NEmers en expresionss o
enunciados matematicas,



vertex (Lesson 8-1) A wvertex of an angle is the
commaon endpoint of the rays forming the angle.

verlex (Lesson 8-5)  The point where three ar more
faces of a polyhedron intersect.

vertical angles (Lesson B-1) Opposite angles formed
by the intersection of two lines. Vertical angles are
congruent.

vertices (Lesson 8-5) Plural of vertex

visual overlap [Lesson 11-4) A visual demonstration
thal compares the centers of two distributions with their
variation, or spread.

volume (Lesson9-4) The number of cubic units
needed to fill the space occupled by a solid.

voluntary response sample (Lesson 11-1) A sample
which Imvolves only those who want to participate in the

sampling.

vértice Elvértice de un dngubo es el extremo comun
de los rayos que lo forman.

wviértice  El punto donde tres o mas caras de un
poliedro se cruzan.

dngulos opuestos por el vértice  Angulos opuestos
formados por la interseccion de dos rectas. Los dngulbos
opuestos por el wertice son congruentes.

virtices  Plural de verticé.

superposicion visual  Una demostracidn visual gue
compara los centros de dos distribuciones con su

variacidn, o magnitud.

volomen  Numero de unidades cilicas que se
requieren para llenar el espacio gue ofupa un sdlido.

muestra de respussta voluntaria  Muestra que
involucra sélo aquellos que quieren participar en el
muestreo.

wholesale cost (Lesson 2-T) The amount the slore
pays for an ltem.

coste al por mayor  La cantidad que la tienda paga
por wn articubo.

zero angle (Lesson 8-1)  An angle thal measures
exacily 0 degrees.

zero palr (Lesson 3-1)  The result when one positive
counter is paired with one negative counter. The value
of a rero pair is 0.

dngulo cero  Un dngulo que mide exactamente
0 grados.

par nulo  Resultado de hacer coordinar una ficha
positiva con una negativa. El valor de un par nulo es Q.
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Acute angle, 391
fAcute triangle, 413

Addition Property of Equality,
279

Addition Property of Inequality,
332

Additive inverse, 130-131,
185186, 251-252

Additive Inverse Property,
130, 154

Adjacent angle, 390

find missing values, 357
Algebra tiles, 279, 289, 307
Algebraic expressions

constant, 233

like terms of, 233

simplifying, 233-238, 267-268

terms of, 233

Angles
acute, 391
adjacent, 396
complementary, 403
naming, 381
chiuse, 391
right, 391
straight. 391
supplementary, 406
wertex, 391
wvertical, 392-393
zero, 391

Area
of circles, 457455
of composite figures, 467470
of semicircles, 460

Asymmetric distribution,

&03—-604

Bar diagrams, 289, 2949, 307 317

Bar notation, 178

Bases of three-dimensional
figures, 435

Biased sample, S78-580

Center of a circle, 447

Circle, 447
area of 457-45%9
center of, 447
circumference of, $48—452
diameter of, 447
radius of 447

Circumference, 448-452
Coefficient, 233

Commission, 107
amount of sales, 109
Complementary angles,
403405
find missing values, 404—405

Complementary events,
533-534
Complex fraction, 3—4

Composite figure, 467
surface area of, 499500
volume of, 497493

Compound events
probability of, 547-556
sample space, 547-550
simuilating, 559-566

Cone, 436

Congruent, 393

Constant, 233

Constant of
proporticnality, 24-25, 34,
4142
from eqguations, 41
from graphs, 34
from tables, 24

Convenience sample, S78-580
Cross section, 437-438

Cubic unit, 485

Cylinder, 436

Decimals

as coefficients, 284
as fractions, 197

Index

repeating, 178
terminating, 178, 187 198, 215

Defining a variable, 285
Diameter, 447

Discoumnt, S1-93
combined, 92
find orginal price, 4

Distribution, 60G-604

Distributive Property, 154,
237-238

Division Property of
Equality, 2749

Divizsion Property of
Inequality, 349 357-359

Double bax plot, 605

Double dot plot, 605

Drawing, rangles, 414—420

Edges of three-dimensional
figures, 435
Equality, Properties of, 275
Equaticons, 280
addition, 280
division, 282
eguivalent, 280
multiplication, 281
subtraction, 281
Wo-step
sobving, 289252,
255-302, 307-312.
317-320
writing, 299302, 317-320
writing cne-step, 285

Equilateral triangle, 413

Equivalent equations, 280

Event, ST

Experimental probability,
521-522

Expressions, 141, 200
additive inverse, 251
divide, 162
multiply, 152, 153
subtract, 141

Index 1M1



Faces of three-dimensional
figures, 435

Factors, 2549, 262264
Fee, 107, 110

Figures
composite, 457
geometric, 391438
three-dimensional. 435436

Foldables, 28, 38 46 57 70, 121,
136, 146, 156, 164, 171, 154,
200, 210, 18, 227, 248, 256,
264, 273, 296, 304, 314, 322,
325, 338, 346, 354, 362, 370,
382, 385, 400, 410, 441, 484,
494, 505, 526, 536, 556, 569,
582, 619

Formulas
area of a circle, 457
circumference, 448
diameter, 447
simple imterest, 59
surface area
of a prism, 487
of a pyramid, 451
wolume
of a pyramid, 478
of a prism, 475
Fractions
as coefficients, 283
as decimals, 1T79—180, 197

complex, 4

Graphic Organizers, 58, 122, 172,
228, 274, 326, 386, 442, 506,
570, 620

Gratuity, 83
Greatest common factor ({GCF),

255-261

Inequalities, 331

graphing, 332, 333334,
350-352, 360-362,
373-380

solving, 333334, 342-344,
350-352, 360-362,
365368, 373-380

mwo-step, 373

writing, 341-344, 365368

IN2 Index

inference, GE0-521, 606, 808,
B13-614

Integers
addition, 127-129, 131-135
additive inverse, 130, 131
distance between, H2-144
division, 159162
rmultiplication, 149-154
subtraction, 139-141
Interest, 99-102
simple, 99

Invalid inference, S80-581
Isosceles triangle, 413

Like terms, 233, 234-236
combining, 234

Likelihood, S1-512

Linear expressions, 243
addition, 243-246
additive inverse of, 251-252
expanding, 237-238
factor, 262
simpilify, 267
subtraction, 252—254

Markdown, 91
Markup, B4-85
Mean absolute deviation, 605
Mean of a sample, 583598
Monomial, 255-261
Multiplication Property of
Equality, 2759
Multiplication Property of
Inequakity, 345, 357-359
Multiplicative ldentity
Property. 154
Multiplicative inverse, 213, 283
Multiplicative Froperty of

Zero, 154

Monpropaortional, 21-23
Mumber line
horizontal, 127, 138
wertical, 127, 139

Obtuse angle, 391
Obtuse triangle, 413
Opposites, 130, 185

Order of operations, 167-168,
I21-222

Outcome, 511

Percent error, 115-116

Percent of change, 63

Percent of decrease, 67-68

Percent of increase, 63-64

Pi, 448

Plane, 447

Polyhedron, 445

Population, 575
comparing, 803-609, 613-616
comparing variability of,

613-516

Predictions, S85-587

Principal, 99

Prisms, 435,

parts, 435
surface area of, 488—489

wolume of, 475477

Probability, 515-522
comparing, 539-542

Probability experiment, 515,
21522

Proportion, 45-51
Proportional, 14, 21, 31, 49
equations, 49
graphs, 31
tables, 21
Pyramids, 435,
surface area of, 430—491
wolume of, 478479

Radius, 447

Rational numbers, 177-178
addition, 188-191
additive inverse, 185
division, 213—-216
fractions as decimals, 179
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multiplication, 203208
subtraction, 197-199

Reciprocal, 283

Relative frequency, 515-520

Relative frequency bar
graph, 520

Relative frequency table, 518

Repeating decimal, 178

Right angle, 39

Right triangle, 413

Sales tax, 73-74

Sample, 575
mean, 553

Sample space
compound probability,
547-551
simple probability, 529530

Sampling methods, 576
Scale, 423

Scale drawings, 423425
find area, 426
find length, 423
reproduce, 428

Scale factor, 432

Scale models, 423429
Scalene triangle, 413
Semicircle, 460

Simple event, 515-523,
528534

Simpie interest, $9-102

Simpile random sample,
5T6-578

Simulation, 559566
Solution, 280
Statistics, 575
Straight angle, 391

Stratified random sample,
ETe—57H

Subtraction Property of
Equality, 275%

Subtraction Property of
Inequality, 332

Supplementary angles, 406—408
find missing values, 407408

Surface area, 487
of composite figures, 495500
of pyramids, 490491
of rectangular prisms, 488
of triangular prisms, 489

Survey, 575
Symmetric distribution, &803-604

Systematic random
sample, 5T6—578

Term, 233

Terminating decimal, 178, 187
198, 215

Theoretical probability
compound events, 551-554
simple events, 531

Three-dimensional figures,
435-438
Tip, &3 5ee ofso gratwsty
Tree diagram, 542, 550, 551, 553
Triangles
acute, 413
classify, 413
drawing
freshand, 414—415
using toods, 416—418
with technology, 419420
eqguilateral, 413
isosceles, 413
obtuse, 413
right, 413
scalene, 413

Two-step equations, 290
solving, 289-292, 295-302,
307-312, 3177320
salving, algebraic method, 293
salving, arithmetic
miethod, 293
writing, 299-302, 317-320

Two-step ineguality, 373

Unbiased sample, 578580
Uniferm probability model, 531

Unit rate, 3-8,
involving comphex fractions, 3

Umit ratio, 3-8

Valid inference, 580-581
Valid sampling method, 576-578
Variability, 595-596
Wertex, angle, 39
Vertex, three-dimensional
figure, 435
Vertical angles, 352-393
find missing values, 384
Vertices, 435
Visual overlap, 613-816
Volume, 485
find missing dimensicns,
480482
of composite figures, 497498
of pyramids, 478479

of rectangular prisms, 476
of triangular prsms, 477

‘Voluntary response
sample, STE-580

Wholesale cost, 84

Zero angle, 391

Index N3
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M Foldables Study Organizers

What Are Foldables and How Do | Create Them?

Foldables are three-dimensional graphic organizers that help you create study
guides for each module in your book.

Step 1 Go to the back of your book to find the Foldable for the maodule you are
currently studying. Follow the cutting and assembly instructions at the top of

the page.
Step 2 Go to the Module Review at the end of the module you are currently
studying. Match up the tabs and attach your Foldable to this page. Dotted tabs
show where 1o place your Faldable. Striped tabs indicate where to tape the

Foldable.

|||||||=.|'|I.'-
||I|||||'
RNNEE

|

[

How Will | Know When to Use My Foldable?

You will be directed to work on your Foldable at the end of selected
lessons. This lets you know that it is time to update it with concepts
from that lesson. Once you've completed your Foldable, use it to

study for the module test.

Foldables Study Organizers FL1



How Do | Complete My Foldable?

Mo two Foldables in your book will look alike. However, some will ask you to fill
in similar information. Below are some of the instructions you'll see as you
complete vour Foldable. HAVE FUN leaming math using Foldables!

Instructions and What They Mean
Best Used to... Complete the sentence explaining

when the concept should be used. {

Definition Write a definition in your own words. .'I
Description Describe the concept using words. ."
Equation Write an equation that uses the concept. L

You may use one already in the text or you
can make up your own.

Example Write an example about the concepl. You may use
one already in the text or you can make up your own.

Formulas Write a formula that uses the concepl You may use
one already in the text

How da 1 .7 Explain the steps involved in the concept.

Models Draw a model to illustrate the concept.

Picture Draw a picture to illustrate the concept

Solve

Algebraically Write and solve an equation that uses the concepl.

Symbols Write or use the symbols that pertain to the concept.

Write About It Write a definition or description in your own words.
Words Write the words that pertain to the concept.

Meet Foldables Author Dinah Zike

Dinah Zike & known for designing hands-on
manipulatives that are used nationally and
internationallty by teachers and parents. Dinah is
an explosion of energy and ideas. Her
excitement and joy for leaming inspires everyone
she touches.

FLZ Foldables Study Organizers
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One-5Step Addition and Subtraction

One-Step Multiplication and Division
with Positive Coefficients

One-Step Multiplication and Division
with Negative Coefficients

Two-Step

Module 7 Foldable FLT
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How do | solve one-step addition and subtraction inequalities?

How do | solve one-step muttiplication and division inequalrties with
posrtive coetticients?

How do | solve one-step multtiplication and division inequalities with
negative coefficients?

i e S— .

" How do | solve two-step inequalities?

FLE Foldables Study Organizers
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simple event compound event

Madule 10 Foldable FL13



cuton ol deshed lines [ fiokd on all solid nes:

uaLiula)

FL14 Foldables Study Organizers

Uy iy ey o g e



£
i
g |
2|
il

cul on all dashed lmex

e

A A S A AR R A

convenience
voluntary
response

-

le

simp
random

Z g
i

(s

£ .3
U o
" o
o o
(/5]

o

A ; ; iy S
fos, o // : =, . .
AN Pererqun AN

A A e e e i)

i s i

Maodule 11 Foldable FL1S



S cut on ofl deshed lines [ | fioidt on all solid Enes

Copryright 0 MG+l Echicat ion

FL16 Foldables Study Organizers



] FLI_FLa_paicied_SE_CXvr_EBii_FOUD 897 Lindd

L2

Program: MSM

Component: Foldables

| S PE— Y |

[ T

Fo G R ]



