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Module 5

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 Before | After

O—ldm'tmm o—ruehemﬂunl Q—lmiﬂ O 0 G O 0 0

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

Do a0 € M gwme 500 Glin @ e

m} 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 B - Simpiify Algebraic Exprassions 231



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

O coefficient O like terms

O constant O lnear expression
O factor O monomial

O factored form O simplest form

O greatest common factor O termn

Are You Ready?

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

Quick Review

Example 1 Example 2
Subtract integers. Multiply integers.
Simplify —15 — {—3). Simplify 6(—7).
=15 —({—3) B{—7) = —42 The product = negative because
= —15 4+ 3 Addthe additive irverse e Elgfc- i
differamt.

= —12 Find the differance 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).

Hoawr Dhid You Do?
Which exercises did you answer correctly in the Quick Check? (13 -!E_} 2y (3
Shade those exercise numbers at the right D R

232 Module 5 = Simplify Aigebraic Expressions
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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
sirmplest form
L) Online Activity You will use algebra tiles to explore how to term

simplify algebraic expressions.

TR PRl DRI " ]
i

o e

- ——— = Sww
i .
1 -]
R

Learn Like Terms

B =

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

Tha numearical factor of a term that contains a variable is calied the

coefficient of the variable. For example, in the term 3x2, 3 is the
coefficlent. A term without a variable Is called a constant. Constant
terms are also like terms.

oy

—lx + x 412

ET 1
(et ] conte

v £ & W Come- 8 1 sl i by

[eontinued on next page)
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) Talk About It!

Why are the
expressions 3x and 3kt

nof like terms?

& Talk About It!

Without using the
Distributive Property,
what iz another way you
could add &n and —Bn?

(@ Talk About It!

When might it be maore
advantageous to
simplify the expression
then evaluate versus
evaluating first, then

simplifying?

Sort the terms: by writing like terms in the appropriate bins.
—a?  &x —12 30k  —15x

fod| =

] Bx

L

4x? —2%

Learn Combine Like Terms
An algebraic expression is in simplest ferm If it has no like terms and
no parentheses.

-‘3 Gao Online Watch the animation to learn how the Distributive
Property can be used to combine like terms.

6n—1—8n+9

=6n+ (-1 +(—8n)+9 Rewrite each subfraction as addition
=6n+(—8n)+ (1) +9 Apply the Cammutative Property
=B+ {8+ (-1+9 Apply the Distributive Property.

=—2n+8 Simiplify.

& Example 1 Combine Like Terms

The cost of a jacket § after a 5% markup can be represented by the
expression j + 005/

Simplify the expression.
j+ 005 =1+ 005 Identity Property: [ = 1f
=104 Combine lie ferms:

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 § . Simplty Algebraic Expressions
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Check

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

Example 2 Combine Like Terms
Simplify —Sx 4+ y + 6 — 5y — 3.

—bBx+y+65—5by—3 Write the expression

Fewrite subtraction as

e

=—hx+y+ [| ‘) = | + [—3) Commutative Property
=i} [| )+ | Combine like terms.

[ N S
= —By — 41; +3 Because parentheses are in

the expression, it s not
simplified. Rewriie using
suibtraction.

S0,—5x+y+6—By—3=—hr—dy+3

Check

Simplify —5 — 3w + 9 — 6z + 8w — 4z.
@ 4— 9w+ 4z

B 4+5w—10z

© 4+ 5w+10z

® -4 —5sw—10z

Ty

n Ga Online You can complete an Bura Exampis online.

) Talk About It!

In Steps 2 and 3, why
miust subtraction be
wiritten as addition in
order to use the
Commutative Proparty?
Why is the Commiutative
Property used?

Lesson 51+ Simplify Algebraic Expressions 239




ko Think About It!
How would you begin
simplifying the
expression?

@& Talk About It!

In Step 4, why were
two different common
denominators found?

Example 3 Combine Like Terms

Write the expression.

Rewrite subiraction as

addition,
1
= %ﬂ + [—Eﬂ] - {—g + g Commuuiative Property
_ %ﬂ 4+ [—%ﬂ} + {—i +% Rewrite fractions with
common denominators.
i %n +% Combine like terms.
3 2.1 5
50,30 -3~ 0 +g~
Check
1 5 ., 3 2
E[mpﬁfy —Iﬂ'} +E+Eﬂ1—§

m Go Ondinge 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 exprassion?

236 Module § Simplty 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, multiply each term inside the parentheses by
the number outside the parentheses,
Symbaols- Examples
Y+ 2)=4-x+4-2

alb + c) = ab + ac =4x+8
alb — )= ab — ac IYx—5)=3F+x—3.5
=3k —15

Fill in the boxes to model the Distributive Property.

+2= W+ @ Distributive Property

= | | + Simipilify.

Example 4 Distribute Over Addition
Use the Distributive Property to expand 4(—3x + 6).

#-3x+6)=| |(=3g+| |6) Distributive Propeny
= —12x+ 24 Simpiify.
So, #(—3x + 6) =
Check

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

G Ga Online You can compiete an Extra Example anline

{¥ Think About It!
What terms will be
multiplied by 4 whean

you expand the
expression?

() Talk About It!

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

Lesson 5-1 - Samplly Algebralc Expressions 237



Q) Talk About It

What is another way
you can expand the
expression [2x — 53
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 —EW3 =[[2x +(—5¥]3  Rewrite subtraction as addition.
= 3{2x) + 3[—5y) Distributive Praperty
= fGx + (— 15y Muiltiphy.

= bx — 15y Because parentheses are In the expression,
it is mot simplified. Rewriie using subtraction

So, (2x — 5y)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{Zx — 9) = —52x + (—9)] Rawrite subtraction as addifion.
= —hb{2x} + —5{—9) Distributive Property
= —{0x + 45 Simplify

So, —h{2x — ¥ =

Check

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

E Go Onding You can complete an Extra Example anline.

238 Module § . Simplty Algehraic 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 triangle
has a greater perimeter if x = 37 Will this be true if x = 27 Justify your

response.
Triamghe 1 Triangle 2
3l = 5 LT

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 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 propertios did

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

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

use?

3 What is your solution?

Use your strategy to salve 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,

Lesson 51« 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 Vg2
Ex
Bur 15
1E
A —
F e 3 B

(&) 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 s 9x + 10.

(€) The perimeter of Triangle 1is —2x + 19,
The perimeter of Triangle 2 s T/x — 24,

(D) The perimeter of Triangle 1is 14x + 91.
The perimeter of Triangle 2 is T7x — 24.

Which triangle has a greater perimeter if x = 57

a Go Onlinge You can complete an Extra Example onlins.

Pause and Reflect

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

280 Module § = =mplify Algebraic Expressions
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Practice ¥ Go Online You can compiete your homework onling.

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
expression ¢ + 0.25¢. Simplify the expression r-+ 0.08r. Simplify the
EeXpression. [Example 1) expression. Exampie 1)

Simplify each expression. (Examples 2 and 3)

3. —y+9— 16y —25r+ 4 4. Bz+x—5—9z+ 2 B.bc—3d—-12c+d—6
3 1 Fi 1 1 9 3 7 1 2.5 1
B. —X—3tgt— = Latw —5%s B0+t Fs0 1w

Use the Distributive Property to expand each expression. (Examples 4-5)

9. 2(—3x + 5) 10. B{—4x + 3 1. (3y — 225

12.(—2x — 74 13. —Tlx — 2) 14. —3{Ex — 4)

Test Practice

15. Table item The table shows the side lengths of a
triangle. The perimeter of the triangle is Go + 3. Write
an expression in simplest form for the length of Side 3. L -1 I | 2"? 3 _3']'
2 3o—1

Triangle Side | Length (units)

Lesson 51 « Simpdfy 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 x = 57 Justify your response.

Triamgle 1 Trianghe 2
3
ﬂ
B
2By — Hr‘: .'
Y=2x 4 1)

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

Quadrilateral 1 Cusdrilateral 2
5 —
dx 46 ol
22 =3 EL 12
g Ir 4
Sx

o Higher-Order Thinking Problems

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

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

When wusing the Distributive Property; if the term oulside the porentheses is negative,
then the sign of eoch term inside the parentheses will not change.

242 Module &« Simplty Algehraic 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.

P, s - B il

e
-0 =3
s
Ax -5

Learn Acdd 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 ralsed 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:
) Talk About It

i &

1 —5x2 —4x+3 le—s S X +2 Why are —Sx? and 3
. not linear expressions?
[ Linear Expressions MNonlinear Expressions

E i

& Dy Smn

®

i 3x + 2 -7

[eontinued on next page)
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@ Talk About It!
When yau add the
expressions 4x + 2
and Bx — 7, the answer
s 9y + (—Sjor 9x — 5.
Why can we rewrite

Gy + {—B) as 9x — &7

kg Think About It

How would you begin
finding the sum?

E Go Online Watch the animation to learn how to add linear
EXpressions.

The animation shows how to add the expressions (4x + 2} + (5x — 7).
(4x + 2) + [Bx — 7)

=[x +2)+ [Bx + [—7]] Rewrte each subtraction as addition

= 4dx+ 2 Arrange like terms in columns
(+15x +(=7)

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

Example 1 Add Linear Expressions
Find (4x — 2) 4+ (—7x — 3).

Method 1 Use algebra tiles.

Use algebra tiles to add (4x — 2) 4+ [—Tx — 3).

Step 1 Model each expression using tiles,

&
-~ |RRRRERE"

Step 2 Remove zero pairs.

ry.

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

So, (4x — 2} + (—-Tx — 3) =

feantinued on next poge)
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Method 2 Arrange terms in columns.

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

=[x + (2] + [ 7% + (=3 Rewrite subtraction 2= addition. Q) Talk About It!
How are the processes

=4dx + (-2} Arrange like terms in colummns. for Method 1.and

(+)—Tx + (—-3) Method 2 similar?

Coukd you simplify this

—3x + (— Add

(=5) expression anothesr

wiay? Explain.

50,4 — 2+ (—Tx—3) =

Check
Find (5x — 4} + (—2x + 2).

m Ga Online You can compéele an Exira Example anlins.

Pause and Reflect

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

Lesson 5-2 = Acd Linear Expressions 285



kg Think About It!

‘What are the like terms
in the expression?

) Talk About It!

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

Example 2 Add Linear Expressions
Find (3x + 9] + [Gx — 4.

Rewrite subtraction as addition.
{%:I‘ + g] + {%x - 4:| Write the original
SNBSS,

= {%Jr+ 9} + [%x + {—4]] Rewrite subtraction as

addition.

Arrange like terms in columns.

1
3Jr+':'!' — [

x+9 Rewrite wsing a
common denominatos.

tEx (-8 — +

= K+ (=)
%I+5 darkd
|

jx+5b Simplify,
|
S0, [%x+ '_-'ll +{%x—4] =%x—1— 5.

Check

Find [1 x + 4) +Ex—al.

) 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 Algebraic 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
tabie, where t 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 Might 92t + 109
Saturday Night 34+ 13

1 What is the task?

Make sure you understand exactly what question o answaer or
problem to solve. You may want to read the problem three times.
Discuss theze 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 soive the problem.

4 How can you show your solution is reasonable?

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

@ Talk About It!

Compare and contrast
your method for solving
this problem with a
classmate’s method.
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Check

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

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

two home games are represented 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?

Tickat and Concesslon S5ales
Week 1 (75t + 130) i
Weeak 2 (82t + 15) |

i) Go Online You can complete an Extra Example online.

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

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

{ il ¥ | HjP =, 1T
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Practice &} Go Online

Add. [Examples 1 and 2}

1. (8x + 9)+ (—6x—2) 2. (5x+4) +(-Bx—2)
4. (—3x—9) + (4x + B) 5. (—5x + 4) + (—9x — 3)
7. Bx—3)+[Ex+ 5 8 [Ix—3)+ Lx 41
10.(-ox — 3] + 2 + 3 . (3 —3) + (3% — 5|

Test Practice

S F

You can compiete your homework onbne.

3.+ 1)+ idx—5)

6. (—2x + 10) + (—8x —1)

0. [ax+3) +|-ax -2

12.(-5x— 3|+ [-ax—3

13. Open Response The table shows the length and
width of a rectangle. Write a simplified expression
for the perimeter of the rectangle.

Dimension | Measurement (units)
Length Ix+ 6
Width 2x—4
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Apply

. lade and Chet get a weekhy 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 Jade B+ 2x
smart tablet. Their earnings in a certain week are represented in Chet A + 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?
15. Elza [= selling braceiets at craft shows to raise money for an animal shefter.
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,
whene n represents the amount Elsa charges for each bracelet.
The second craft show zales and donations is represented by the
expression 40n + 56. If Elsa charges $4 for each bracelet, how much
money will she donate to the animal shelter?
16. 17 Identify Structure Write two linear 17. {17 Identify Structure What linear

expressions that have a sum of Gx + 9.

expression would you need to add to

[—Ex + 3) to have a sum of —x?

18. Which One Doesn't Belong? [dentify the 15. ?@’Mnn Inductively When will the sum
linear expression that is not equivalent to of two linear expressions with only x-terms
the other three. Explain your reasoning. be zero?

a2 —1)+(-3x+7)
b. (—5x + 3) + (4x + 3)
c. (5x — 6) + (—6x + 12)
d.(—5x — 1) + (6x + 7)

250 Module & « Zmplify Algebraic Expressions

L N E et al ISRl LEL TR



Lesson 5-3

Subtract Linear Expressions

| Can... use different methods 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 multipty the expression by —1.

Find the additive inverse of 4x + 2.

—dx + 2} = | :{4::'} -t P} Muliiply the expression by —1
= | + c J Sy
= —dy — 2 Definitticn of subtraction

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 columns

+) —4x—2
S st N &) Talk About It!

Ox+0Dor Add. How eould you find the
additive inversa 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 wWork.

Coprywih 18 M-S0 Bl i b
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D Talk About It!

How is the process for
subtracting linear
axpressions the same
as adding? How is it
different?

Example 1 Find the Additive Inverse
of Expressions

Find the additive inverse of Sx — 7.
To find the additive inverse, multiply the expression by —1.

—15x — 7 = —1M5x + {—7] Rewrite subtraction as addition
= —5x) + (—0—7 Distributive Property
=—hx+7 Simplify.

S0, the additive inverse of by = 7is —bx + 7.

Check
Find the additive inverse of —7x + 3.

Eﬁnl}rlne You can coanplete an Extra Example caline

Learn Subtract Linear Expressions

When subtracting integers, you add the opposite, 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
EXpressions.

The animation shows how to subtract (8 — 5} — (3y + 4).

(By — B) Arrange like terms in columns.
— @y +4)
By—5b
(+i—3y— 4 Add the additive mversa.
By—9 Add,
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Example 2 Subtract Linear Expressions

Find (Bx + 5) — [3x — 2).
Method 1 Use algebra tiles.

Step 1 Model &x + 5 using algebra tiles.

| [
1 a

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

!III1 : i

So,(Bx+ 5 —(@x -2 =3x+ 7

Method 2 Arrange terms in columns.,
[Gx + B) — (3x = 2) Write the expression.

= [&x + 5) + (—3x + 2} The additive inverse of 3x — 2} i {—3x + 2}

Bx+5 Arrange ke terms in columns.
(+) —3x+42
3x+7 Add.

So,[Bx + 5)— (3x - 2) =

Check
Find (—3x + 9) — (Bx — 7).

m Ga Online ¥You can complete an Exra Exampis online.

& Think About It

How would you begin
finding the difference?

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

» Method © Use
algebra tiles o
subtract linear
EAPressions.

« Method 2: Arrange
terms in columns.
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Example 3 Subtract Linear Expressions
Fina [+ 3~ (3x 3}

Rewrite using the additive imerse.

{%ﬁ: 4 %} — {%x_ %I Write the expression.

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

N P

Arrange like terms in columns.

2 i 4 a ) )
§x+§ =* E.!+E Rewrite wsing the
COmMmon denomunatar,
1 3 1 3
{(tHl—gx+3 — [(Hl—gx+37
| x4+ Add.
L x+ Simpiify.

so.(fx+2)— o8l -2 +4.

Check
e |

(B
B

—

.n Go Onding You can complete an Extra Example online.

Pause and Reflect

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

Bonnie owns a T-chirt shop where she sells plain T-<hirts 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-shirs?

Style | Cost |_5'::-| Number Sold
\Plain | 15 Sw — 4
\Printed | 15 Bw + 3

1 What is the task?

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

& Talk About It!

First Time Describe the context of the problem, in your own words, How dios you kniow just by

Second Time What mathematics do you see in the problem? lacking at the expressions
Third Time What are you wondering about? that Barnse =ald mom

printed T-shirts than plain
2 How can you approach the task? What strategies can you T-shirts?

use?

3 What is your solution?
Us=e your strategy to salve 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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Math History
Mimute

Mathematician and
astronomer
Muhammad
al-Khwarizmi (around
7B0-850) wrote the
first known text in
elementary algebra.
The word algebra is
derived from the ward
al-jabyr, part of the title
of this text. It maans
revnion of broken parts
in Arabic. His texts
were influential in
bringing algebraic
knowledge to Europe
and were the first
Arabic mathematics
taxts translated into
Latin,

Check

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

Flawvar Cost (%) Mumber Sold
Sugar | uws | 6h-5
Chocolate Chip | 115 | W0h+6

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

m Go Ondine You can complete an Exra Example online

[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.

Enprrglis

(150, oS
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Practice L) Go Online You can compiete your homewarnk online.

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

1. 3x— 6 2. —89x+3 3. —4x— 8B

Subtract. (Examples 2 and 3)

4. (Bx + 9) — (Bx — 2) 5. (3x — 4) — (x — 5) 6. (— 5K — 9) — (—6x — 1)
7. (—7x — ) — [x — 5 8. (—8x +2) — (~5x + 7) 9. [Bx+3—x—3
10. fiox — 3} — [5x— 5] n-fx-gl-[3-3  2|zx+g--3

Teszt Practice

13. Open Response The table shows the scores of
two teams in a trivia challenge at the end of the
first half. How many more points did the Huskies { Bobcats ! ‘h
score than the Bobcats? Huskies B
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Apply

14. The table shows the sales of plain and Asiago
cheese bagels at a bakery for i hours. After
6 hours, how much more will the bakery have
made ir sales of Asiago cheese bagels than the
sales of plain bagels?

15. Derek owns a snack shop where he sells tins of
butterad and caramel popcorn. The table shows
the number of each type of popcom sold over w
wieeks. After 12 weeks, how much more will he
have made in sales of buttered popcorn than the
sales of caramel popcorn?

16. -@lduntify Structure Write two linear 17

expressions that have a difference of x + 1.

Mumber Soid

Bagel Cost ($) | After h hours
| Asiago Cheese = 150 12h+7
| Plain 1.50 Th—4

MNumber Sold
Popcorn Cost ($) | Over w Weeks
Buttered 11 Bw+ 9
Caramael 11 Bw — 1

'i07 identify Structure What linear
expression would you need to subtract from
(5% + 3} to have a difference of —x7

18. Which One Doesn't Belong? Identify the 19. @‘ Find the Error A student simplified the

linear expression that does not belong with
the other three. Explain your reasoning.

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

d. (—7x + 2) — (—9% — 2)

258 Module & = Simplfy Algebraic Expressions

expression (Bx — 2) — (—x + 5jto Tx + 3.
Find the student's error and cormact it
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Lesson 5-4

Factor Linear Expressions

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

Will You Learn?

factor
Learn Monomiais factored form

greatest commeon factor
A monomial is a number, a variable, or a product of a number and maonarmial

one or more variables. For example, 2x i5 a monomial because itis a
product of 2 and x. The expression x + 4 is mof a monomial because
it is the sum of two monomialts,

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

3 2 i
—-12 G0x ax—7 —3% —Bx+35
Monomials Mot Monomials
|25 x+4
2x 2x + 5
& Talk About It!
Based on what you
know about finding the
Learn Greatest Common Factor of Monomials GCF of numbers, how
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,

The greatest commen factor (GCF) of two monomials is the greatest
monomial that is a factor of both. The greatest cornmon factor also
includes any variables that the menomials have in common. |

v £ & W Come- 81 sl i by

1
Mumber | Monomial |

The GCF of 25 and 30 is 5. The GCF of 25x and 30xy is b

Lesasn B- « Factor Linear Expressions 259



t Think About It

How would you begin
finding the GCF?

Example 1 Find the GCF of Monomials
Find the GCF of 12y and 30y.

Step 1 Find the GCF of the coefficients.

Circle the factors of 12 and underiine the factors of 30.

! 213 | 4 ! 5
| 7|8 | 9 | w
| 2| B M|

s ';‘iﬁ' © | 20 |
| 22 | 23| 24 | 25

N 5 = |m -

BB EIE

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

The greatest commaon factor of the coefficients is B
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, multiply the GCF of the
coefficients, . _, by the common variable, z

S0, the GCF of 12y and 30y s Gy.

Check
Find the GCF of 24a and 32a.

L) Go Ondine 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 1Ba and 20ab.

Step 1 Identify common factors.
Complete the prime factorization for each term.

Bo=2+3-3.0
2oh=22-%-0-h
The common factors in each term are 2 and o.

Step 2 Multiply the commen factors.
The GCF of 180 and 200b is 2 - or

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

E- Ga Online You can compéele an Exira Exemple anline.

& Think About It

What variable{s) are
common in each tarm?

&) Talk About It!
The factor 2 is common
in each term. Why can
only one 2 of the term

20mh be selected as a
comman factor?

Explore Factor Linear Expressions

Q Online Activity You will use algebra tiles to explore how to factor

linear expressions.

-1
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kg 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 correct?

Learn Factor Linear Expressions

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

E Go Online Waich the animation to learn how to factor 120 + &b.

Step 1 Find the GCF of the terms.
o= -ﬁ- g Write the prime faclorization of each term
Bb =©- Circle the common factors.
2«30r6 Muitiply the common factors to find the GCF.

Step 2 Write each term as a product with the GCF as a factor.
120 + Bb = B{20) + B(b)

Step 3 Apply the Distributive Property.
6{2a) + 6(b) = 620 + b)

So, the factored form of 120 4+ 6b is 6(20 + b).

Example 3 Factor Linear Expressions

Factor 3x + 9.
3x = X ‘Witz the prime factorization of each term
9 =\33 Circle the common factors,
3 Multiply, if necessary, the common factors
to find the GCF.
| |
3.'{+9=3{| |}+3{_ ” Write each term as 3 product of its
o " factors
= 3[x + 3) Distributive Property

So,3x+9is
Check
Factor bx + 14.

mﬁnﬂﬂlne You Cem compdets an Extra Exampls online.
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Example 4 Expressions With No Common Factors
Factor 12x + Ty
Write the prime factorization of each term.

2x=2-2-3.x

Ty=T-y

What, if any, are the common factors?

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

Check

Which expression represents the factored form of 12x% + 117
@ 124x + 1)

12 — 1

©6(2x+ M)
@The expression cannot be factored.

Eﬁnl}nlu You can complete an Extra Example online.

{& Think About It!

How do you find the
GCF of two
monomials?

Q) Talk About It
Write another expression
that cannot be factored.
Explain wihy it cannot be
factorad.

Pause and Reflect

Deszcribe how you could determine that an expression cannot be
factored mentalby.
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kg Think About It!

How woudd you begin
factoring the expression?

() Talk About Itl
When you factor out
the common 'ht‘h:ﬂ'ﬂf%.
where does the 1come
from in the expression

o+ 12

Example 5 Factor Linear Expressions
Factor gx + .
Tﬂf&ﬂﬂf%l+ %,'M'm! each term as a product of the GCF and its

remaining factors. The GCF of the terms Is%.
| ] Wirite each t2rm as a8 product

{
- of its factors:

(| |] Distributive Froperty
1 1 1

So, E.! +I‘=I¢l +1}-

P
Baf

£

s |—s

Check

2 2
Fﬂllﬂfgx—a.
II..I-. "-"

-mﬁnnilm You can complete an Exira Example onlime

[jI] 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.

add & subtract

Linsar Fapiuasiaiiy

factos

e e e — gy = .
; e e
B e e
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Practice L3 Go Online You can complete your homewark aniline.

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

1. 4y 12y 2. 4Bk, 32 3. 16mun, 24m

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

4. Bxy, 12x 5. Mab, 2Bob 6. 27cd, T2cde

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

7. bx + 35 B. Bx—14 9. 3x + Ny

10.32x — 15 M. 72x — 18xy 12. 4hwy — Bly
1 i 1 i

13. 25x + 14y 14.§x—§ E'f‘"’i

Test Practice

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

Tx — My [ |2 — 18y
[ Sy 4+ 31 [ [1bx — 28y
| dx — By + 22 [ |24x + 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 ¥ to rent the Ice skates and an admission fee. How much
is the admission fee for one person?

1B. The amount, in dollars, of Marisa's savings account can be represented
by the expression 5x + 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
conftribute each month?

19. -ﬁ‘ Identify Structure \Write two monomials | 20. @ Identify Structure What expression, in

whose greatest common factor is 3ax. factored form, s 3x3 4+ 7y)?

21. Which One Doesn’t Belong? Identify the 22. ({7 Find the Error A student s factoring
expression that does not belong with the 18x + Bx Find the student's mistake and
other three. Explain your reasoning. correct it.
a.7x + 35 1Bx + Gx = 6x(3)

b. 3x — 27 = 18x
e fx+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

Simplity —2(x + 3) + Bx. Write your answer in factored form.

—2(x+3)+Bx=—2x—-6+4+ Bx Distributive Property
=gBx—6 Combine like t=rms

= Blx—1) Write in factored form.

So, —2(x + 3) + 8Bx =

Check

Simplify —3(dx — 9) + 30x. Write your answer in factored form.

Gﬁu Cwnlire ou can complete an Extra Example online.

ke Think About It
How would you begin

simplifying the
EXpression?

& Talk About It!

Why was the
Distributive Property
performed first?

Example 2 Combine Operations to Simplify
Expressions

simpity 3+ 3 (3x -3

% x+ % &Jﬂ.‘ - EJ Write the expression
= %}:‘ + [%]Hx} — {%] (2} Distributive Property
= EE ¥4 %Jf —1 Multiphy.
4

=g 1 Combing like ferms
1

=oX— 1 Simplify.

2 l!l _ :|_l _
Su.ﬂx+24x 2 =X 1L

&) 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
Simpity o ~ 430 5]

Example 3 Combine Operations to Simplify
Expressions

5&np|lﬁr§ﬂlx—12]—ﬁx+?}.ﬂﬂtamnmwulnfndnmdhrm.
Zi1ax — 12) — (Ex + 7)

=[12x — B) = (Bx + T) Distributive Property
=2x—B)+(—-6x—7) Add the additive inveses.
=12x— B Arrange ke terms in
i+l —ax — 7 columns.
ex — 15 Acid
= 32x — Bl Write in factored form

So, 5(18x —12) — (6x + 7) =

Check
Simplify %[21: — 45} — [4x — ). Write your answer in factored form,

mﬁnﬂrihe You ean complete an Extra Example anline

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

& 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

& feet The flower border is 3 foet 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 imes.
Diiscuss theze 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 sofve 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.

a Go Online watch
the animation.

l
|
|
|
|
g
7 |
1
|
|
1
l

———rh e e e -

) Talk About It!

Why can't you find a
numerical value for the

area of the flower bordear?
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Check

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

) Go Oniine You can complete an Extra Example online.

Pause and Reflect

Write a real-world probiem 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.

270 Module & - Simplify Algebeaic Expressions

LA W TEE T T L Pt ]



Copmuih i 0 M gemme S0 Llimaom

Practice L3 Go Online You can complete your homewark aniline.

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

1. 30+ 4 + 5x 2. —4{x +1) + Bx 3. —5(2x — 6) + 25x

&. 2{—8x — 3) + 18x 5. 2x+3(3x—4 6. 5 6x— 2] + 3x

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

Teszt Practice

13. Eguation Editor The table shows the area of two rugs a

Rug | Area (square units)
preschoo] teacher has in her room. She places the two 1
rugs together to make one big rug. What is the area in Blue Bix + 5
uare units of the new rug in factored form’? '
= g Red iofx + 2}
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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 border.

15. Raul's hamster's house sits in the corner of its cage as

shown in the diagram. The area around the house is 5
inches wide, Write an expression, in factored form, that
represents the area around the house.

1
!

16. Create Write and simpiify a linear 17. ({17 Find the Error A student is simplifying
expression with more than one operation. the expression below. Find the student’s
error and correct it

—3x+ 2+ 6x=—3x+ 2+ 6x

= 3x+4+ 2
18. A student said that %x + 15 written in 15. ﬁ‘;‘ Persevere with Problems Write each
simplest form. Is the student cormect? expression in factored form.,
Explain why or why not. i
a.5x + B
3
b. o 18
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Module 5 « Simplify Algebraic Expressions

Review

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

Explanation

Explanation

Linear Expressions

Rate Yourselft 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 complating this
module.

Write about one thing yvou learned. i Write aboul a question you still hawve, |

T gy
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Reﬂect on the Module

Lige 'whnl you learned aboul expressions o completd the gr.nphn: nrgammr

€ Essential Question

LA
W By

Combine Like Terms Distributive Proparty
Example Example
How is it helpful?

How is it helpful?

Add Linaar Exprassions - “\ Subtract Lingar Expressions
Example Example
& 1 Simﬂhflm 3
How Is it helpful? Exprassions How is it helpful?
i
A, v s
£
i
E
i
5
Factor Linear Exprassions
Example

How is it helpful?
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Hams

Penod Drate

Test Practice

1. Equation Editor The cost of Noah's lunch, ¢,
after a 15% tip can be represented by the
expression € + 015c. What = this expression
written in simplest form? (Lessan 1)

3] [+)[-](x](+]
cfssacel
EE =)= ) 0))va)E) =]

2. Multiple Choice Which of the following
correctly shows the result when —&(5a — 3b)
s expanded using the Distributive Propery?

_—

[Lesson T)
(&) —30a —18b
—30a + 185
© —6o—300b
®) —a—9b
3. Open Response Two tfangles are shown.
[Lesscn 1)

Triangie Triangle 2

1
5
;/fhmﬂxdzi:fl
Fa
i 35 —18)

A. Represent the perimeter of each triangle
&5 an algebraic expression wriltan in

simplest form.

B._1f ¥x=05, wnl::::n triangle has a greater
perimeter?

4, Multizselect Which of the followling
expressions are linear? Select all that apply.

[Lessan 2§

8x —1 Ot
[ —3x | 4x+3
—-
Ty =

5. Multiple Choice What = the simplest form of
(—7% + 3) + (M — 4§ (Leszen 3)

@) 4x—7
® ax+7
() 4 —1
@) 18x +1

6. Equation Editor What is (—3x + 5) — (—7x + 2)?
jLessan 3)

7. Open Response What is
'%.u — }'} — {%x'— 5]‘? Explain how you
found your answer. [Lessan 3)
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8. Open Response The table shows the sales
of retractable leashes and standard leashes
at a pet store for w weeks. (Lesson 3)

Price {$) | Mumber Sold
Retractable 7 | Bw + 5
3w+ 2

| Standard 9 [

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

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

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

@ 8

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

10. Equation Editer What = the GCF of 20x
and 25x? Lesson 4)

GOORO0
@@@

276 Meodule § - Simplity Algebrasc Expressions

.

1. Multiple Cholce What = 10xy —
in factored form? (Lesson 4)

15y wiritten

(&) syizx—3)
5(2x — 3y)
@ 10x — 3)

@ cannot be factored

12. Open Response Factor 12m 4+ 5n. Explain
how you found your answer. ([Lesson 4)

13. Equation Editar Simplify 3(2x — 1) — 4x.
Write your answer in factored form. [Lesson 5)

GE0R0
g@@l@@!

jgoleaToawe

14. Open Response A swimming pool has a
3-foot wide cement wallkway around its
perimeter as shown. [Lesson 5)

3

Write an expression, in factored form, that
represents the area {in square feat) of the
cement walkiway.
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Module 6

Write and Solve Equations

2 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
D—!dﬂn"th‘lm-.r. O—i"u'eheard-:lf'rt 0—|mﬂwm

solving one-step eguations involving integers and rational
numbers

009|010

Before | After

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

solving two-step eqguations in the formofpr+g=r

wWrriting two-step eqguations in theformofpr +g=rto
represent real-world problems

solving two-step equations inthe formof pix + gy=1r

writing two-step equations in the form of pix + gl = rio
represent real-world problems

|_El, 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 vacabulary term that you may already know.

O Addition Property of Equality O Inverse Property of Multiplication
O defining a variable O Multiplication Property of Equality
O Division Property of Equality O =plution

O equation O Subtraction Property of Equality
O eguivalent 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 Quick Checle

Quick Review

Example 1 Example 2
Write algebraic expressions. Determine solutions to equations.
Write the phrase six points more than Is 1, 2, or 3 the solution of the equation x — 2 =17
e el e 1—2 51 Substiute 1 for x in the equation
Let j represent the number of points Jake 11
scored,

2—2=1 Substiuie Z for x in the eguation
The phrase more than implies addition. . e i

O+1

The expression is | + &. ¥

3I—2L1 Cubstitute 3 for x in the eguation

1=1

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

Guick Checlk

1. Write the phrase o number n decregsed 2. 185, b, or 7 the solution of the equation

by fiffeen as an algebraic expression. X+12=1n
[
How Cid You Dot
Which exercises did you answer cormectly in the Quick Check? 1y (=)

Shade those exercise numbers at the right

ZTB Module 6 « Wiile and Solve Eguations
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Lesson 6-1

Write and Solve One-Step Equations

| Can... write one-step equations involving integers and rational What Vocabulary
numbers and use inverse operations to solve the equations. Will You Learn?
Addition Property of
: 7 Equality
Explore .Eralue Cne-Step Equations Using Solisieir o arable
Algebra Tiles b e 7
=2 : Equality
Q Online Activity You will use algebra tiles to explore how to model Seeaiton
and solve one-step equations.
equivalent equations
——————— Inverse Property of
[ e — P - Multiplcation
:ll-l-l Bmiid 8 0 e B B pan Mumplﬂ:atllﬂ-l‘l me
of Equality
L Subtraction Property of
Equality
I ¥ ® ERE
L 4
v ] ]

Learn Properties of Equality

You can use the properties of eguality to sofve equations
algebraically.

Property Words Symbals
§ Addition Two sides of an equation
- Property of remain equal when you add if o = b, then
= pe the same number to each a+c=h+r.
i Equality ;
2 side.
2 | i .
. . Two s.'.nies of an equation
: Br of remain equal when you If-a = b, then
i E ?JF:“";F subtract the same number o—c=b—r
a from each side.
Multiplication Two sides of an Equat|m_1
Pro of remaln equal if you mulEply If o = b, then
E I'J?l'l'r' each side by the same ac = b
quatity number.
Divisi Two sides of an equation
Pr:l:;u:y of | remain equal when you fa=bandc+0,
i - a2 Q
Equality divide each side by the same | then - = L.

AONZero number.
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ko Think About It
What opecation is
paired with the
variabie? How do you
undo that operation?

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

Learn Equations

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

kS aaE NN
L - EEE - = NN
I ] = B X = i

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

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

—5=h+8 Write the equation.

—3 —8 Subtraction Property of Equality
—13=5b Simiplify;
Check your solution.

—-b=h+8 Write the ofiginal eguation.
—-5= +8 Replace b with —13.

b= ' The sentence is true.

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

Check
Solve T =x+ 4.

i:j Go Onfine You can complets an Extra Example anline.

280 Module & = Write and Solve Equations
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Example 2 Solve One-Step Subtraction Equations

Solvex —4=-—2.
X—d =3

+4 +4

x =2
Check your solution.
x—4 =-2
2—4=-2

—2=-—2

So, the solution of the equation is x =

Check
Solveg— 8 =—9.

i

Write the equation.

Addition Property of Equality
Simpfify.

Wit the criginal eguation.
Feplace x with 2.

The sentence is trie.

m-GnMM You can complete sn Exira Example online.

@) Talk About It!

How da you know the
solutlon is comrect?

Example 3 Solve One-Step Multiplication Equations

Solve —By = 24.
—By =24
=fy _2a

—B 8
r=[_|

Check your solution.
—gy =24
—8(—3) % 24
| =24

Write the egustion.

Division Property of Eguality

Simplify.

Wrrite the original eguation.
Feplace y with —3.

The sentence is nue.

S0, the solution of the equation is ¥y = —3.

& Talk About It!
Why is the solution of
the equation nagative?
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kg Think About It

What property will you
use to solve the

equation? Why?

&) Talk About It
Why does < (—4)
equal o?

Check
Solve —6a = 36.

Example 4 Solve One-Step Division Equations

- —
Solve — 3=
[x] . ;
—a-—-—9 Wite the equation.
4 =—9-4 Multiplication Property of Equality
o= | l SEmplity.
Check your solution.
_l‘ = -0 Write the original equation.
|T,.|"' = -9 Replace o with 36,
-9 =-5 The sentence is frue,

S0, the solution of the equation is o = 36

Check

¥
EﬁﬂUE_'_—E— —B.

Eﬁuﬂﬂne You can complete an Extra Example anline.
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Learn Multiplicative Inverse

Two numbers with a product of 1 are cailed reciprocals, or
multiplicative inverses. The Inverse Property of Multiplication can be
used to sohe equations involving rational number coefficients.

Words Numbers Symbols
The product of a le—I
number and its R B 2.2 1 where
miltiplicative —E—g}—'l candb#0
inverse is 1. 21 317

Example 5 Solve Equations with Fractional
Coefficients

r PO, |
Snluu—iix--li.

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

—1%1( = 4% Write the equation.
5 _39 ; 5
—gx=3 Write the maxed numbers as improper
fractions.
||_|E=|I -t 15}1 = |—_E,.| - = Multioly each side by the reciprocal
5 B =7
L
oTETE
TR e
X=—35 Simplify
2
¥= —Eg Simplify

50, the solution of the equation is x = —2%.

Check
Soive ~Zx= 2

Bﬁu[‘muna You can complete an Extra Example online

{9 Think About Itl

Before you begin to
sobve for x, why is it
helpful o write the
mixed numbers as
improper fractions?

&) Talk About It!

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

before you add or
subtract?

(&) Talk About It

In the second ling of

the solution, why was

—ém-ltt.d_-nas—fn?

Example 6 Solve Equations with Decimal
Coefficients

Solve 0.25x = —16.

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

is a decimal, divide each side by the coefficient.

025k = —16 Write the equation.
025 _ —16 s ’
[I5 = O35 Division Propery of Equaliby

x=—b4 Simplify

So, the solution of the equation is ¥ =

Check
Solve —4Tk = —10.B1

Eﬁnﬂlrﬂn& You can complete an Extra Example online.

Example 7 Solve Equations with Rational

Numbers
Lo B
Solve 5=X " 3o
_;=1_% Write the equation
1 2
z2_ .3 Rename —¢ as —ig
=% 10 ik
+i -|-i Addition Property of Equality
10 0
% — Samplify.

S0, the solution of the equation is x =

aﬁnﬂﬂtﬂe You Cem compdets an Extra Exampls online.
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Learn Write One-Step Equations

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

The steps show how 1o mode! 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.

Wariable
Define the variable to represent the unknown guantity.

Let t represent the lowest recorded temperature.
Equstion

Translate the words into an algebraic equation.
g =158 +1t

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 eguation.

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

Math History
Minute

Mary Everest Boole
{18321916) was a seif-
taught mathematician
and the author of marny
texts on mathematics
education. She
supported cooperative
leaming and
encouraged students to
explore math through
entertaining activities.
Her book Philosopfy
ard Fun of Algebra
explained algebra
throwugh topics that
were of interest 1o
students.
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ke# Think About It!

What is the unknown in
the problem?

& Talk About Iti

How can you check
your answer for
reasonableness?

@ Example 8 Write and Solve One-Step Equations

A stingray is at a certain depth in the ocean. After ascending E%fem.
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 —142 feet.

3 L]
o+ 55 =—14g

Part B Solve the eguation.

d+ 515 = _14% Write the eguation.
d+ Eg = —14% Rename the fractions wath a common denominaton
3 3 :
- EE - EE Subtraction Property of Eguality
3 -
d= —ﬂE Simplify.
d= —Zﬂ% Rerame the fraction
50, the stingray’s initial depthwas ______ feel.
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 week.

Part A

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

(&) —55.98 = m — 202.64
55098 =m + 20264
© 20264 =m - 5598

@) —20264 =m— 5598

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

m Go Online You can complets an Extra Example online.
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S F

Practice L} Go Online You can complete your homework anline.

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

1. 6+y=—8 2. —-12=4+c 3. p—N=-5
4 12=z—-8 5 —7Ix=h6 8. —20=—hh
e — L el
7. 5=-6 8. 15 =" 9. 2gi=—1
10. —E=%y . -6=02h . —0Bn=28H
13.c—53=—-64 8 —S=—2+w 15. n+71 =886
Test Practice
16. The table shows the balance of Rob's 17. Open Response A diver is at a certain
checking account at the end of the day. depth in the ocean. After ascending
This is $95.50 less than the amount he had 1ﬂ% feet, the diver is now at a depth of

at the beginning of the day. Write and solve
an equation to determine the balance at the
beginning of the day. [Example 8

Time | Balance (5)

Start of Day ir 7
End of Dray 450

—EE% feet. Write and solve an eguation
to determine the diver's initial depth.
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Apply

18. The table shows the lengths of hiking trails. It took Lannie 1.9 hours
to hike Ranger Cove Trail. It toock Ava 4 hours 1o hike Mohawle 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 betweean their average hiking rates? | Ranger Cove 4.8
Round to the nearest tenth. Willow Oak ' 57

| Distance

19. Monica earned twice as much as Samuel walking dogs. The amount
Samuel eamed was %7 more than Kara eamed. Suppose Monica earned
£48 50. Write and sofve an equation to find the amount Samuel earned.
Write and solve an eqguation to find the amount Kara earmed. 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 @ Find the Error A student solved
subtraction equation that each have 4 as a 1 — — 40 Find the student's mistake
solution. 2 :

and cormect it.

%x+1=—4[}+2

=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 bY Explain
WOLUF Feasoning.
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Lesson 6-2

Solve Two-Step Equations: px+ g=r

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

| bwo-step equation
Explore Solve Two-Step Equations Using

Bar Diagrams

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

T By pp e Py e g e [ —
i —
i B Pl
| ™1 8 AL i B Bl T il

== . il |

J..i.- -

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

|
‘ ey T Hep B s i, s heser | oy gt Ties

T R

e
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@ Talk About It!

Compare and contrast

the equations.
Sx+ 3 =13 and 5x = 10.

&) Talk About It!
What property allows
you 1o subtract 3 from
each side of the

equation?

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 equation, undo the operations in
reverse order of the order of operations.

Go Onfine 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.
=72 Simplify.
5(2)+3=13 Check the solution.
13=13v

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

2x+3= 9 Wiite the eqguation
—5 =3 Subtract 3 from each side.
2x= Simplify,
%F = E Drvide sach skde by 2.
x=23 Simplify.

S0, the solution of the equation is x =

Chieck your solution by substituting 3 for x in the equation.
2(3)+3=9

6+3=90¢
Because 6 + 3 = 9is a true statement, the solution is correct

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

B Go Ondine You can compdets an Extra Exampls online.
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Example 2 Solve Two-5Step Eguations
Solve —2y — 7 = 3. Check your solution.

—2y—T= 3 Wrile the equation.
+7F +7 Additron Property of Equality
—2y = : . Simpiify.
___2; = % Divizion Property of Eguality
¥= [ Simpdiiy.

S0, the solution of the equation is y = -5,
Check your solution by substituting —5 for ¥ in the equation.
—2{-5)—T7=3

0 —-7=3

Because 10 — 7 = 3 is a true statemant, the solution is cormect.

Check
Saolve bw — 8 =—3.

.
e

Gﬁn Cralime You can complete &n Exira Example online.

¥ Think About It!
What two operations
are paired with the
variable?

(@ 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 Bx — 3.8 = —6.4. Check your solution.

by —3B=-64 Wite the equoation.

+38 438 Addition Property of Eguality
hx=-256 Simplify.
5—; = _TEE Dhvizion Property of Eguality
X = | | Simiplify.

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

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

5(—052) —38 = —6.4
—26—3B=—64 J

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

Example 4 Solve Two-Step Equations

ke Think About It :
What da you noti Solve 4 + gr = —1. Check your solution.
about this equation? 4+ %r= -1 Write the equation.
— 4 —4 Sublraction Property of Equality
%r =—5K Simpity
5. %r =5« (5] Mutbplication Propery of Equality
r=—25 Simplity

(&} Talk About It
in the fourth line of the
solution, why was sach S0, the solution of the equation is r= —25b.
side of the equation . b - ;
multiplied by 57 Check your solution by substituting —25 for rin the eguation.
Describe another 4+ %|—2'5] =1
strategy you can use to
salve the equation. 4+{-h) =7

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

Check
Solve —2 + 2w =10.

aﬁnﬂuhe You can compdete an Extra Example anline.

Pause and Reflect

Create a two-step equation invelving a fractional coefficlent. 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 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.

Natalle 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 eguation.

$125 — $80 = 345

She will eam $3 for every lap she jogs. So, she needs to jog $45 + 3,
or 15 [aps 1o 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 Wiite the eqoation.
—B0 —80 Subtract B0 from each side.
4 =£ Divide each side by 3
3 a
5=x Simpiify,

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

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

[eontinued on next page)
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@ Talk About It!
Compare and contrast
the arithmetic method
and algebraic method
usad 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 methaod.

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

40 + 3x =85

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 guestions you still have.
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@ Apply Chemistry
The table shows the freezing point of

several solvents in degrees Fahrenheit solvent  |Freezing Foint
{"F) or degrees Celsius (*C). The formula | Acetone —13864°F
F =18C + 32 can be used to convert | Carbon 5T
between degrees Fahrenheit and | Disulfide )

degrees Celsius. What is the difference, | Lauric Acid A4°C
in degrees Celsius, between acetone’s
freezing point and carbon disulfide’s
freezing point?

\Water | 32F

1 What is the task?

Make sure you understand exactly what guestion o 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.

4 How can you show your solution 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 acetana's

freezing paint to
degrees Celsius?
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Check

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

and degrees Celsius.

Planet Average Temperature
Earth 57°F
Jupiter —202°F
Mars —63°C
Neptune —200%C

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

gﬁnmme ¥ou can compaste an Exdra Exsmiple onlir

(Tl Foldables it's ime to update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
hawven't already assembied your Foldable, you can find the
instructions on page FL1.

- = =
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£ |
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Practice L3 Go Online You can complete your homewark aniline.

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. 13x + 15 =54
10. 2 + ax = —4 " —3x—7=18 12, -9=2x+5

Test Practice

13. Open Response The table shows the costs of a
membership and fruit baskets at a discount warehouse 3 1
club. Mrs. Williams paid a total of $105 for her annual | Membership Fee | 30
membership fee and several fruit baskets as gifts for her Fruit Basket - 15
coworkers, Salve the equation 15x + 20 = 105 to find the
number of fruit baskets Mrs. Williams purchased.

Herm
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Apply

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

Record High
Fahrenheit (°F) or degrees Ceisius (°C). of certain states. The Temperature
formula F = 1.8C 4+ 32 can be used to convert hetween degrees
Celsius and degrees Fahrenheit. What is the difference, in (Alaska |  38°C
degrees Celsius, between Nevada's record high temperature Florda 109°F
and Alaska's record high temperature? Round to the nearest MNevada 125°F
e, Texas a%°C

15. The tabie shows the boiling pnl_nt of several iquids in degrees
Fahrenheit ("F) or degrees Celsius FC). The formula F = 1.8C + 32 '

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

Ceksius. What is the difference, in degrees Celsius, between lodine 184 3°C

petroleum’s boiling point and iodine's boiling point? : Potrolaum A10°F
|Petral | 95°C

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

18. -'Ev‘ldenti‘hr Structure Write a two-step
equation that can be solved using the
Addition Property of Equality and Divisicn
Property of Equality. Justify your reasoning.

298 Module 6 « Wiite and Sobve Equations

17 @’ Find the Error A student is solving
—5 + 2% = 15. Find the student's mistaka
and comect it

5+ 2x=15
—5 + [—5) + 2% = 15 + {—5)
i =10

¥x=h

19. Evaluate 4(3) — 1 Then solve the equation
4y — 1= 13_ How are the problems and
solutions alike? How are thay 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 eqguations.

Explore Write Two-Step Equations

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

Learn Write Two-Step Equations

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

A caterer is 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.

E Words
; Describe the mathematics of the problem.
‘}:: The initial fee of $16 plus $8.25 per person eqguals
.? $131.50.
Variable

Define the variable to represent the unknown quantity,

Let p represent the number of people.
Equation
Tranzlate the words into an algebralc equation.

16 + B.25p = 13150
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@) Talk About It!

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

(&) Talk About Itl
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 eguation.

Words
The cos=l of pizza plus the cost per friend times the
number of friends eguals $78.

Variable
Lat i FEpI‘E‘SEF‘II the numier of frands:
Bar Diagram
|-------------- L 7y e
l 'ﬁ“ " kats
F---$27 -4 ------ $HE0 [ mmmmmm e
Equatian

27+ B50n="78

Part B Solve the eguation.

27+ B8h0n= 7B Write the eguation

=27 —27 Subtraction Property of Equality
BS0On=51 Simplify
33550; = &i Drvsion Property of Equality
n=6 Simplify.
So, Toya had friends at her party.
Check the solution.
If Toya had friends at har 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 578, which is what Toya spent. The
solution is correct.

300 Module B = 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 $17.50 on snacks. The total amaunt
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 peopie went to the gamea?

E'Eu Ownliree Yiou can complete an Exira Example online.

@ Example 2 Write and Salve Two-Step
Equations

Diego’s aguarium contains Eﬂ% 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

amount of water will reach 103 gallons.

Part A Write an equation

Words
m%gal:lnns minus 5 gallons per minute equails ID% gallons.
Variable
Let m represent the number of minutes.

Egustion

1 <
305 —5m =105

Part B Sclve the equation.

31'.]% —bhm= Hl% Yirite the egquation
= 3{!% = é Subtraction Property of Eguality
—bBm = —20 Sirmpdify.
% = __—1:_;? Divizion Property of Eguality
m=4 Simplify
So, itwill take __________ minutes to drain the tank to a level of Iﬂ%
gallons.

{ Think About It!

What is the unknman
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 36 each day at camp. She has $18
left. Write and solve an equation to find how many days o Amelia was
at camp.

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

(A6 + 54d =18
(8)54 + 6d = 18
©6 —54d =18
()54 —6d =18

Part B How many days was Amelia at camp?

E!Enl}ulm You can complete an Extra Example online.

Pause and Reflect

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

302 Module 6 - Wilte 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 7 {E]Hﬁm?' 5||:|:|]
bounce for an end-of-year party. The 1o LU
graph shows the cost to rent the 1:3 ‘5|hﬂ|'ﬂi' s:nm
moon bounce for locations withinthe g4 {4 hours, $E0/—
regular delivery area. To deliverthe @& 70 e
moon bounce to locations beyond '!‘ I_E.E Jlmlur?-l. S:i-'-‘-"r

the regular delivery area, the o 1 11
cumsgmr charges a $50 delivery fee. ;: ﬂl nT'"T 4
Worthingway Middle School is a0 1 hous, $20)

located beyond the regular delivery 10 JI i i JI Z
area. The students have $200 to 0 123456780810
spend. For how many full hours can Thme {h)

they rent the moon bounce?

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?
Usi 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,

a Go Online Watch
thie animation.

@ Talk About It!

How can you use the

graph to determinie
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 smmnoEHHES

Eﬁnﬂlﬂlne You can compéete an Extra Example online.

[EJ Foldables lt'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.

4

-"-'.;‘:.':-."E. " ..__:_.-_.-'__. 7 :
e e e
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Practice

S F

G Go Online You can complete your homework anline.

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

1.

Easton went to a concert with some of his
friends. 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
the girport. {Exampie 1)

5. A hot air balloon & at an altitude of

7.

m% yards. The balloon's altitude decreases

by ID% yards every minute. Determine the

number of minutes it will take the balloon to
reach an altitude of 57 yvards. [Exampte 2)

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)

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)

. 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
was $6.94, without tax. Determine how
many pounds of bananas Meyer bougiht.
(Example 1)

. The current temperature s 48°F. It is

expected to drop 1.5°F each hour Determine
in how many hours the temperature will be
36°F. (Exampie 2)

Test Practice

8. Open Response The table shows the

amount of water Joel had in his bathtub 1o
waszh hiz dog and his desired water level. if
the water drains at a rate of 14 galions per
minute, how many minutes will it take the
tub to drain to his desired level?

| Starting Water Level © 42 gallons |
| Desired Water Level 28 gallons
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Apply

8. Aface painting artist's fee for parties is shown in the table. Customers

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,

13.

are also charged a $25 reservation fee. A school has $175 to spend on

a face painting artist for their carnival. For how many full hours can they

hire the artist?

of boarding their dog?

. Write a real-world problem that could be

represented by the equation 2x + 5 = 35,
Then solve the aeguation,

17 Multiple Representations Al the start

of a school trip, @ minibus contains 28

gallons of gas. Each hour, the minibus uses

& gallons 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 solve an eguation to find how
many hours will pass before the minibus
will hawe to stop for gas.

306 Module & = Wiite and Sobve Equations

Hours | Fee (%)
2 | 4900
3 | 7350 |
4 | 9800
5 | 12250

3 9750
4 13000

5 16250
6  195.00

12. {17 Persevere with Problems Mia

discovered that if she takes half her age
and adds 3, it produces the same results as

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

. Create Write and solve a real-world

problem that involves decimals and can be
solved using a two-step equation.
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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 |
formplx+qgl=r. ‘

Explore Solve Two-Step Equations Using Bar
Diagrams

Online Activity You will use bar diagrams to explore how to
model and solve two-step equations with parentheses_

mﬂnﬂne Activity You will use algebra tiles to explore how to model

E and solve two-step equations with parentheses.
3
; . x
i | L s e
i —
; oy — e e
==
O B
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ko Think About It
How is the equation
3ix + 5) = 45 differant
from the equation

Ax + 5= 457

Learn Two-Step Equations

An equation like 2(x + B&) = 14 is in the form p{x + g) = r. It contains
two factors, p and [x + g), and & considered a two-step equation
because two steps are needed to solve the eguation.

E Go Onfine Watch the animation to learn how to solve two-step
equations with parenthesos,

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

Equation Steps
3x+2)=-—18
Apphy the Distributive Property:
Ix+b6=-—18
—6 —B& Solve the resulting
I _ —24 two-step equation.
- R
¥=—8g

Follow the steps to solve the equation using the properties of equality.

Equation Steps
3*"3 &)= % Undo the multiplication.
x+2=—6 Simplify.
e L 4 Undo the addition.
x=—8

Example 1 Solve Two-Step Equations
Solve 3(x + 5) = 45. Check your solution.
Method 1 Use the Division Property of Equality first.

A(x + 5) = 45 Write the equation.
+ 5
# = q_; Division Property. of Equality
x¥x+5=15 Simepdify,
-5 —h Subtraction Property of Equality
x =10 Simplify.

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

3{x+5)=4b Wite the equation. @Ta]k About It!
Compare and contrast
Ax + 15 =45 Distributive Property e s :;M tieel
—15 —15 Subtraction Property of Equality to solve the equation.
3x= 30 Simplify:
% = % Davision Property of Equality
x="10 Simpdity
50, using either method, the solution of the equation s x = 10.
Check your solution by substituting the result back into the orginal
equation.
3ix + 5} =45 White the original equation.
3{10 + 5) = 45 Replace x with 10.
45 =45y The sentence s true.
Check
Solve 2{x + 4) = —20.
n Go Online You can complete an Exira Example online.
Example 2 Solve Two-5tep Eguations { Think About It
Solve 5(n — 2) = —30. Check your solution. How would you begin
saolving the equation?

Method 1 Use the Division Property of Equality first.

Sl — 2) = —30 Wirite the equation
—F =
5{"5 i = TE{I Diwision Property of Equality
n—2=—6 Simplify.
+2 +2 Addition Property of Eguality
n=—4 Sirmpdify

[eontinued on next page)
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&) Talk About It!

When might it ba
advantageous o use
ane method owver the
other?

&) Talk About It!

Describe an advantage
of dividing each side
by 0.2 as the first step
to 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.
hn— 10 =-30 Distributve Property
+10 +10 Addition Property of Eguality
sn=-—-20 Simpiify
% = —?II:} Civision Property of Equality
n=—4 Simphfy

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

equation.
Bin—N=-30 Wrrite the ariginal equation
5{—4 —2)< —30 Replace m with —4
—30=-30+ The sentance is true.
Check

Solve 3fx — 6) = —12.

EEu Online You can complete an Extra Example online.

Example 3 Solve Two—5Step Eguations
Solve 0.2(c — 3} = —10. Check your solution.

D2 =3) =10 Write the equation.
] - ==
-2{;_2 3 = ﬂ-? Division Property of Equaliity
c—3=-—50 Simphfy.
+3 43 Addition Property of Equality
c=—47 Simplify.

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

Check your solution by substituting the result back into the original

equation.
02— 3)=-10 Write the onginal equation
0.2{—47 — 3) = —10 Replace c with —47.

—10=—-10+ The senience is trus
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Check

Solve 0.8{m — 5) = 10.

Example 4 Solve Two-5tep Equations

Solve 3(n + 6) = 10. Check your solution.

Zn+6)=10

3 2 3
S+5n+6)=3-10

=gy

n+6=15
-6 —6
n=29

Wirite the equation

Multiphcation Property of Equality
%a% = 1, write 11]-35%.

Simpdiby

Subtraction Property of Eguality

Sirmplity.

S0, the solution to the equation isn = 9.

Check your solution by substituting the result back into the original

equation.
Zn+6)=10
Zg+e 210

W0=10v

Check

Solve 3{d — 3) = —15.

ST

e

Wirite the onginal equaticn
Replace n with 5.

The =eni=nce is frue

GGnDnlhe Wou can complete an Extra Exampie anling.

kg Think About It
How can you use the
re:i:rauluf%m

sobve this equation?

@Talkﬁhnm]t!
Why is the use of

reciprocals important
in soiving the

egquation?
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(&} Talk About It

Compare and contrast
the arithmetic mathod
and algebraic method
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 s an
algebraic method. Consider the following problem.

Three friends went to a hand 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 salve
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

ach friend nt.
S Then the equation 3¢ + 5 = 21
E2 - $3=9%7 represents this situation. Sohe
the equation to find the cost of

Then subtract the cost of a a hay ride ticket.

hot dog from %7 to find the

cost of a hay ride ticket Ax + b)=21
§7—-35=1%2 x+5 _ 2
3 3

So, each hay ride ticket cost k+5 =T
52 )
k=2

Pause and Reflect

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

125#

101t 10 #

by

1 What is the task?

Make sure you understand exactly what question o 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 abowt?

£ How can you approach the task? What strategies can you
usef

3 What 1s your solution?
Use your strateqy to solve the problem:

4 How can you show your solution s reasonable?

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

&) Talk About It!

How can you use the
area lormula for a
traparaid to help you
salve this problem?

Lesson 6-8 « Solve Two-Step Eguations: pjx + gl =r 313
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Check

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

| county?

e

Augello County [ZB M

-

Bl

Granger County |

{ Eﬁnﬂlﬂu ¥ou can compaste an Exdra Exsmiple onlir

Silire T - el o e .

=

314 Module & s Write and Sole Equalions

. [{]l 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 assembied your Foldable, you can find the

| Instructions on page FL1.

e
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Practice L3 Go Online You can complete your homewark aniline.

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

1. 4{x +8) =44 2. 7ix + 8) = 49 3. —2x+ 4 =18
4. 10{x — 5) = —80 5. —5(x —10) = —35 6. —9(x — 4) = 81
7. 04x—T)=18 8. —0.25(8 + X = 1 9. —0.8(10 — x) = 36
10. 3ix—4)=5 M. 2ix+7)=20 2. —Lx+3=14

Teszt Practice

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 eguation Length . ix+ 3.3)

4(x + 3.3) = 2B can be used to find the perimeter Width . h: + 3.3)
of the rug, what is the value of x7

Dimension | Measurement [m}
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Apply
. The plan for the Thorne's backyard play area,

shaped like a trapezoid, Is shown. The area of the

play area s 28656 square feel. A border is
planned around the perimeter of the play area.
How many feet of material are needed 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
Blx + 3.5) = 57 Then solve the eguation.

18. @‘Jmﬂ‘l‘y Conclusions Suppose for some
value of x the solution to the equation
25y — x)= 0is y = 6. What must be true
about x? Justify your conclusion.

316 Module & - Write and Sohe Equalions

1851

| 12 @Fim:l the Ermor A student is solving

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

—2(x — 5 =12
—2x—5=12
—2%x—54+565=1245

—2x=17
k=—85

14, @’m with Problems Solve each
equation.

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

b. 6l{x — 2) +x =517
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Lesson 6-5

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

| Can... write two-step equations of the form p(x + g} = r and use
inverse operations to solve the equations.

Explore Write Two-Step Equations

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

- e
- - =
-y
I-h Fle i il fH1E
1 ]
L] ]
.
t.-._-
—Em G mame mde mm

Learn Write Two-Step Equations

Some real-world situations can be modeled by two-step equations of
the form plx + g} = r. Consider the following problem.

Mr. Vargas takes his class of 24 students ice skating. Each student
pays an entrance fee to enter the rink and a $475 fee to rent skates.
The total cost for the students to enter the rink and rent skates is
$234. What is the lce-skating rink’s entrance fee?

Words
Describe the mathematics of the problem.

24 times the total cost for each student = 5234
Wariable
Define the variable to represent the unknown quantity.

v £ & W Come- 81 sl i by

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

Eguatian
Translate the words into an algebralc eguation.

24(f + 475) = 234
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4 Think About It!

What will the variable
represent in this
problem?

& Talk About It!
How does the bar
diagram help you
write the equation

5{d+1%j=5m-

@ Example 1 Write and Solve Two-Step
Equations

Mackenzie drives the same distance to and from school each day.
She also drives 1% miles round trip each day to go to the library.
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.

Variable

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

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

_ midgadmven | 2 miesdreon | miesSrven | omiles doven | miles drieen
|' pach doy 'i ooch day 'I pach ooy + oach day aach oy '{
Eguation

The equation is 5(d + 13] = 50.

Part B Solve the equation.

3
5{d+ 13! =50 Write the eguation.
sle+ 13| 5o
3 e Civision Property of Equality
a+ 1% =10 Simplify.
g —a -
-G G Subfraction Proparty of Equality
1 :
d= BI Simplify
50, the distance to and from schoolis — miles.
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Check
Mrs. Byers is making 5 costumes that each require 1% yvards of blue

fabric and a certain amount of red fabric. She will use E-% yards in all.
Write and sole 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 marny yards of
red fabric r are needed for each costuma?

®sfig +1 =83
Ocfi-1 -
©%E+n=8
OFCENES--

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

{23 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 Exampla?
If zo, explain.
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kg Think About It!
What are the

operations you will use
to write the equation?

&) Talk About It
Does 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 to
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 & Write an equation.

Waords

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.
50, m — 15 is the amount of money each boy has left to spend.

Egquaticn
The eqguation is 3 { ] = 30.
Part B Solve the eguation.
3{m —158) =30 Write the equation.
=1
y = % Division Property of Equaliy
m—159=10 Sirmplify
+15 +15 Addition Propery of Equality
m =25 Simpify.

So, each boy recelved $

Check

Mr. Singh had three sheets of stickers. He gave 20 stickers from each
sheat 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 determineg how many stickers s
were originally on each sheet?

(&) 3(s — 20) =12 © 205 —3)=12
&) 3s + 20) =12 {©) 20(s + 3)=12

Fart B How many stickers were originally on each sheet?

ﬂ Go Online You can complets an Extra Examphs onlins
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@ Apply Perimeter

Pierme uses two rectangular pleces of paper as bookmarks. The width of
Bookmark B is eqgual to the length of Bookmark A. The length of

Bookmark B is equal to half the parimeter of Bookmark A. The perimeter

of Bookmark A is 14 centimeters. What is the permeter of Bookmark B?

Bookmark A Bookmark B

length
length

widih =l%tm

width

1 What is the task?

Make sure you understand exactly what question o 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 yvou wondering about?

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

3 What is your solution?
Us=e 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.

) Talk About It!

How can you find the
length of Bookmark A7
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Check

Two rectangular swimming pools are shown. The length of Pool A is
| Equnituﬂ'lewidthanmIH_ThewldﬂlannukAis%mel‘.engmui
Fool B. The perimeter of Pool B is 120 feet. What is the perimeter of

Pool A?

Pool & Fool B

o (wietth)

GEQMIM fou 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

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

instructions on page FL1.
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Practice

S F

G Go Online You can complete your homework anline.

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

1. Ayana is making & scarves that each require

1% yards of purple fabric and a certain
amount of blue fabric. She will use 10 yards
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
[Examgple 1)

Javier bought 3 bags of balloons for a party.
He used B balloons from each bag.
Determine how many balloons werng
originally in each bag if there werne 21
balloons left over. [Exampia 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. (Example 2)

2. Sara s making 3 batches of chocolate chip
cookies and 3 batches of catmeal cookies.
Each batch of chocolate chip cookies uses
2‘1— cups of flour. She will use 12% 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 pancils and pens.
Determine the number of pencils that are in
each box. (Example 1)

6. Vera and her three sisters received the same
amount of money to go to the school festival.
Each girl spent $12. Afterward, the girls had
$24 altogether. Determine the amount of
money each girl received. [Exampis 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 $4B75.
Determine the reguiar price of a hat and
glove set.

ttem | Cost (%)

Hat and giove set ' o
{ Scarf 999
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Apply

9. 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?

3 in.

9 in.

10. Becky and Lewis's hamster cages have the same parimeter. 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?

1. Create Write a real-world problem that
could be represented by the equation
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
to be 22 89. Explain how you can use
estimation to show that the solution is
incormect.

324 Module & - Wiite and Salve Equations

E£115 in

MNin.

12. {7 Persevere with Problems Keith is 5
years older 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+gl=r.
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Module 6 « Write and Solve Equations

Review

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

Solve Two-Step Equations

Rate Yourselft 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 complating this
module.

Write about one thing yvou learned. i Write aboul a question you still hawve, |

T gy
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Reflect on the Module

Usewhat vou learmed about writing and sohving equations to complete the
graphic organizer.

€ Essential Question

How can equations be used to solve everyday problems?

One-Step Equations Two-Step Equations

Explain how fo solve x + 6 = 12 Explain how fo solve 3h — 7 = 24

Explain how to solve n — 4 = 2.

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

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

Ty | O e
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Test Practice

1. Open Response Consider the eguation
—7 = w+ B [Lesson 1)

A. Solve the equation.

B. Explain how you can check your solution
to the equation. Then check the solution.

2. Equation Editor Solve —31 = —tlbfar b,
Express the solution as a fraction or mixed
number in simplest form. (Lessan 1)

3. Multiple Cholce What is the solution to the
equation —5p = 107 |Lesson 1)

(&) p=—50
@p=-2
©r=2
@ p=15

4. Open Rezponse The table shows the record
high temperatures, in degrees Fahrenhelt °F)
of degrees Celsius ("C)L of certain states. The
formula F=18C + 32 can be used 1o convert

between lemperature scales. (Lesson 2j

Comnecticut 106°"F

Hawsaii 378C

Kansas 489.4°C

What Is the difference, in degrees Celsius,
between Alabama's record high temperature
and Hawali's record high temperature? Round
Lo the nearest tenth if necessany.

5. Multiple Choice Consider the mode! shown
below. [Lesson 2)

1 i
g
L

A Which equation is modeled on the
algebra mat?

(&) 2x—1=5
&) 2x=5
© 2¢+1=5
{£) 2ix+1=5
B. What Is the solution to the equation?

6. Open Response Soive the equation
—M —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? (Lessan 3)

A

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 I the total cost was $108.50, how many
people attended the pary?

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 |s
T3°F It is expected to drop 3.5°F each hour
Define a variable and write an equation that
can be wsed to find the number of hours it
will take for the temperature to reach 59°F.
Then solve the egquation. ([Lesson 3)

328 Module & - Wiite and Solve Equations

10. Equation Editor The solution to the
equation —2{x + 1) = —Blsx = __(Lessan 4)

11. Open Response A parking lot is shaped like
a trapezoid as shown. If the area of the
parking lot is 846 square meters, what |s the
perimeter? (Hink: The formuta for the area of
& trapezoid is 4 = %{tq + b5 |} (Lessan 4)

40'm

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. {Lesseon 5)

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

(&) 6lp + 055) = 4.44
@ 6lp — 0.55) =444
(©) 6{0.55 — p) = 4.44
(@) 05500 + &) = 4.44

B. What |= the regular price per bottle of
sports drink?
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Module 7
Write and Solve Inequalities

2 Essential Question

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

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.

Ex Before | After
O —tdontinow. ) —Iveheardafit {3 —Iknowit! O0ICIO00O
graphing inequalities -~ + 1 1 /IR I

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
wiriting two-step inequalities

Capryvih 18 M-S0 Bl i bin

|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 writing
and solving equations.
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What Vocabulary Will You Learn?

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

O Addition Property of Inequality
O Division Property of Inequality
O Inequality

Are You Ready?

O Multiplication Property of Inequality
O Subtraction Propery of Inequality
O two-step ineguality

Study the Guick Review to see if you are ready Lo start this modulbe.

Then complete the Quick Check.

Quick Review

Example 1
Solve one-step addition eguations.

Solve d + 8 = —84.

.1

d+9= _EE Write the
equation.
d+9—9= —E% -5 Subiraction
Property of
Egquality
d= —1?% Sirmeplidy

Example 2
Solve one-step multiplication equations.
Sole —2x = 6.
—2x =8 Wiite the equation
% = _iz Civision Froperty of Eguality
x=—3 Simpify.

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

2. 5olve —Bx = —T2.

How Did You Do¥

Which exercises did you answer cormectly in the Quick Check?

Shade those exercise numbers at the right

330 Module 7 - Write and Sobve Inequalities
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Lessan 7-1

Solve One-Step Addition and
Subtraction Inequalities

| Can... use inverse operations 1o solve one-step addition and
subtraction inequalities.

What Vocabulary
Will You Learn?

Addition Property of

Inequality
| inequal
Explore Addition and Subtraction Properties of ;EH;L Property of
Inequality Inequality

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

-
L

9K 00
- .

s
e

Learn Inequalities

An ineguality is a mathematical sentence that compares guantities.
Inequalities contain the symbols <, >, =, or z.

The table shows the meaning of each ineqguality symbaol

-
3 Symbol Meaning
‘I - is less than
5 i 4«8
3 . is greater than
& 3>-2
- is less than or equal to
—b6=lorb<bh
. is greater than or equal to

Bzbor—72-—7
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&) Talk About It!

When graphing an

inequality on the number
fine, how do you know

whether to use an open
dot ar a closed dot?

() Talk About It

H you were asked to
graph the solution x > 35,
whiat 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 symbals = and =7
Explain.

Learn Graph Inequalities

i:a Go Online Watch the animation to learn how to graph inequalities
on the number line.

Follow the steps to graph the ineqguality x < 3.5,

Step 1 Place the endpoint as an open dot. For an ineguality that
contains a < orf 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.
1

'l i
L] L]
-5 —#f =3 =2 =t 0O 1 Z 3

s
=

| N
o
4 5

Follow the steps to graph the inequality x 2= —1.

Step 1 Place the endpoint as a closed dot. For an inequality that
contains a = or = symbol. a ciosed 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.

4
-1

l il

i I "
T T 1
g % & 3 4 5

1
Ll
bt
bt

Learn Subtraction and Addition Properties

of Inequality

Solving an inequality means finding values for the variable that make
the inequality 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 sublract the same numbaer from

Words each side of an ineguality, the ineqguality remains
true.
For all numbers o, b, and ¢,
Symbols fao>btheno—c>b—rcandao+e>b+c,
Ffo<btheno—c<b—candao+c<b+c
2= 5 4 =1
Eﬂamples — 4 — 4 + 3 + 3
P S | T > 2

These properties are also true foro =z band o < b.
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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 & Solve the ineguality.

X4+3>10 Write the inequality
—3 —3 Subtraction Property of Ineguality
x =T Simiplify.

The solution of the inequality x + 3 > 10 s x >

You can check the solution x > ¥ by substituting a number graater
than 7 into the original ineqguality. Try using 8.

¥+ 3>=10 Write the onginal ineguality
(]
E4+3>10 Substitute 8 for x
=10 Sirmplify

Part B Graph the solution set on a number line.

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

i i i | i i i
L] L I I 1 L L

i
I
3 4 &5 & 7 8B 9 W N

Check
Solve & + h = —9 and graph the solution set

Part A Solve & + h = —9.

Part B Graph the solution set.

——Tr—
~19 —18 -7 16 —15 =M -13 -2 -1

B‘Eﬂ Cralime You can complete &n Exira Example online.

) Talk About It!

Which of the following
numbers are solutions
of the Inequality x > 77
Explain why the values
you chose are solutions.
7

—7

m

F00
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&) Talk About Iti

Why does the range of
the numbser fine extend
from —13 1o —57 Can
you use a different
range?

Example 2 Solve and Graph Addition Inequalities

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

Part A Soblve the ineguality.

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

The solution of the inequality 0.4 + y = —96isy =

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

04 +y=—96 Write the orginal inequality.
]
04+ (—10) = —96 Suhstitute — 10 for y,
—896=<-96 Simplify

Fart B Graph the solution set on a number line,

To graph v = —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,

] 1 L ] 1 I (] 1 1
L] I ] ] i I ] ] I

=13 =12 -H =10 -8 -8 -7 -8B =5

Check
Solve x + 1.3 < b.4 and graph the solution set

Part A Solve x + 1.3 < 5.4

Part B Graph the solution set.

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

Sl ! ¥ L] 1 ! L 1 !
37 38 39 40 41 42 43 44 45

E Go Ondine You can compdets an Extra Exampls 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 ineqguality.

—6 = n—5b Wirite the inequality,
+5 +5 Addition Property of Inequality
= Simiplify.

—_ Ce——

The solution of the inequality 6 =zn-5bis—1z=znorn= —1

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

—6z=n—5 Write the original ineguality.
—6 E —3—5 Replace nwith —3
—6= -8B Simplify

Part B Graph the solution set on a number line.

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

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

Part A Solvex — 2.3 = —B.5.

Part B Graph the solution set.

T T T T T T 1
-5 -64 -&£3 -62 -B1 —-BO -58

B‘Eﬂ Cralime You can complete &n Exira Example online.

@) Talk About It!
You can write —1 = n
as = —1 Which way
will help you visualize
the solution on a
number line? Explain
YOUr reasoning.

& Talk About It!
Why s —-1=n
equivalent to n < —17
Substitute values for a
that verify that the two
inegualities-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 guipus to keep
complex records of
eyerything from the
empire's population to
the amount of food a
village had in stare 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 Sobve 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 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?
LUise 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 the
answer is not 3.57
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Check

Caroline has at least 6 yards of ribbon. She uses 4.5 yards to make
halr bows for the cheerleaders. Solve the inequality 45 + x = 6to
find the amount of ribbon &, in yards, that Caroline has left. What is
the minimum number of feet of ribbon Caroline has lefi?

Eﬁnnﬂm You can complete an Exira Exampls onlime

ﬂ] Foldables It's time to update yvour 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
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Practice

E Go Online You can complete your homework anline.

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

2 1=>=x+6

4. 5 =sx+12

i i i i
=5 =4 =§ =2 =

£

i i L] [} [l
T 1 T L] T
i) =) =8 =T =5

6. x+76>—-25

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

e

i i
T I
-5 - =3 =3 =1 0 1 2 3 4 8§
M. 3=x—-7
e —t——————
3 i 5 B 7 10 n 12 13

Test Practice

1. x+5=<7
—————————+—
—f =4 =3 <2 =y 0 1 2 3 4 B
3. x+B=14
| i [] ] i i i i ] []
— 1T t+ & & T T 1T 1+ &1
o 1 2 4 5 & 7 B 9 0
5 x+54 <16
] Il i i 1 ] ] L Il i Il
T T I T L] | L] T T T T
=0 = —f =T = —F - =X =3 =1 0
7. st +x
- 3
i i i i [l [} i i i i [l
T T T T T L] T T I T L]
-3 -2 -1 04 1 2 3 4 5 & 7
9. x—3=<—8
| i I} i ] L i i i i [l
I 1 T ] ] T I T 1 L] L]
ST, e e I, S T T S A
NG9 <x—23
i i i i [l [l i i
1 T T T T T T ] T T
3 5 & 7 B o 10 L1 2 O
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1 Grid Solve the inequality and graph the
solution on the number line.

A. Solve the Inequality x — % < -;-

B. Graph the solution on the number line.

| 1 L L 1 1 1 'l
" L] ] I I I 1 L) ¥

L 1
T 1
=5 =4 =3 =21 0 1 2 3 4 5




Apply

13. Renee started with more than 4 pounds of
brown sugar. The table shows the amount of

brown sugar she used when making cookies.

Solve the inequality x + ¥z > 4 1o find the
amount of brown sugar X, in pounds, that
Renee has remaining. How many ounces of
brown sugar does she have left?

Brown Sugar
(pounds)

Amount Used

Amount Remaining

14. To prepare for a dance competition, a dance team needs to practice at
least 1275 hours a weelk. The team has already practiced 0.5 hours this
week. Solve the ineguality 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
subtraction inequality that each have the
solution set graphed below,

TR R T R |
| O T S |
a 1 2.3 & 58 & 7T &8 8 W

17 @ Persevere with Problems Solve the
ineqguality x — y << z for x.

340 Module 7 - Wiite and Sobve Inegualities

1&. IE Reason Abstractly Compare and
comtrast the solutions ¥ < 2 and x = 2.

18. @ Make an Argument Make an argument
for why the order of an ineguality 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

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

Symbals | Phrases

|
is less than

= :
| is fewer than

| I gresater than

> | is more than

| exceads

| Is less than or equal to
= | Is no more than

| i5 at most

| Is greater than or equal to
= | Is o less than
| iz at least

(&) Talk About It!
How da you know
which inequality
symbol 1o use when

Words Describe the mathematics of the problam. representing a
real-workd situation?

The table outiines the steps used to write an Inequality from a
real-world situation.

Variable Define a variable 1o represent the unknown quantity,

Ineguality Tranzlate the words into an inaquality.

v £ & W Coma- 81 sl (o by

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 cammying.

Lesson 7-2 = Wilte and Solve One-Step Addition and Subtracion Insgualities 3481



&g Think About It
What key word(s) tell
you which inequality
symbaol to wes?

@ Example 1 Write and Solve One-Step Addition
Inegualities

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 & Write the inequality.

Cost of go-kairt ride plus cost of games & less than

‘Words
or equal to the total amount e can spend.
Variable Let x represent the cost of the games,
Inequality E5Fx=<iB

PartB Solve the inequality.

s + x =18 Write the inequality,
—55 —55 Subtraction Property of ineguality
x 5125 Sirmiplify,

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.

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

342 Module 7 - Write and Sobve Inequalities
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Check
Hannah's exercise goal is to walk at least E}I- miles this week. She has
already walked 2% miles this week. Write and solve an inequality to

determine the distance Hannah neads to walk to meet or excead har
qgoal. Then interpret the solution.

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

Part B What is the solution of the inequality 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 3—3— miles.

@ Hannah needs to walk less than EI-E- miles.

D"G-ﬂ Oniine You can complete an Exira Example online.

& 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
Terrier's height is-at least 25 inches.
Variable Let b represent the height of the Great Dane.
! 1
ineguality h— 65 =25

[eontinued on next page)

{ Think About It!

What inequality symbal
will you use to write

the ineguality?

Lesson T-2 « Wiite and Solve One-Step Addition and Subtraction Inequalties 3483




Part B Soblve the ineguality.

h—ﬁ%zzﬁ Write the inequality.
] |
+i +i Addition Property of Ineguality
1 i
h =3 s Simpfify.

The solution of the inequality h — 6 = 25s h = 3ty

Part C Interpret the solution.

Graph the solution set.

-

L | | i | i L i
! T Ll T T T T T

i
T
1 1 3 ki 1 3
30 ET 3'!]}- Eﬂ'q- 3 :'HT 315' 3"[T 32

5o, the height of the Great Dane s 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 sobve an ineguality to determine the possible price of the
sweatshirt. Then interpret the solution.

Part & Write an ineguality 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

E Go Ondine You can compdets an Extra Exampls online.
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@ Apply Elevators

The maximum weight capacity of the
elevator in Maya's apartment buliding is

Passenger | Weight (Ib)

i:} Go Online Watch

900 pounds. One morning she and five 1 8 1?6 the animation.
other people are on the elevator. Then 2 182 ;

two more passengers get on the 3 78 |

elevator. If Maya weighs 108 pounds, 4 135

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.

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?

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 follawing sets of
. values possible salutions

to the problem? Explain
bl whvy ar why not.

= 115 and 93

» 120 and 90

Ry « 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.

Leasan 7-2 « Write and Sohe One-Step Addition and Subtraction Inequalites 3485



Check

Hayley's reading log is shown. She [s 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 goai?

Monday 20
Tuesday 25
Wednesday | 15
_ Thursday I 10
Friday 20
Saturday x
Sund.ﬂy ¥

(&) Saturday: 5 minutes; Sunday: 10 minutes

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

e,

-mﬁnﬂﬂlne You can complete an Exira Example anline

[ﬂ] Foldables [t's ime to update yvour 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.

e Mizp dlionn aes Susssmmnn

Ot Snrg Ml ey and Shrmnm
E —f -t e e ]

Cow-Tinp MUl b peratew gud Divienie
wrdh Hegaivew CexSz—mia
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Practice L} Go Online You can complete your homework anline.

Solve each problem by first writing an inequality.
1. Gabe went to the amusement park with $40 2. Drew practices plano at least 45 minutes

to spend. His ticket cost $26.50. Determine
how much Gabe can spend on souvenirs
and snacks, Then interpret the solution.
[Example 1)

3. 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
ascended. Then interpret the solution.
[Examgple T)

5. 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
Eh-i pounds. Determine the possible weight

of the Maine Coon. Then interpret the
solution. (Example 2]

7. The difference between the monthly high

and low temperatures was less than 27
Fahrenheit. The monthly low temperature
was —2° Fahrenheit. Determine the possibla
monthly high temperature. Then interpret
the solution. [Example 2)

per day. He has already practiced 18.5
minutes today. Determine how much longer
he will have to practice. Then interpret the
solution. (Exampbe 1)

4. Elena’s account balance with her parents is
—%$5.50. She adds a certain amount of
money ta her balance by mowing the lawn.
Elena now has an account balance less than
£20. Determine a possible amount she
earmned 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 viehicles 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 pigoy
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

9. Zeg has $9.20 left on a gift card to the candy store. He
has the following items in his shopping basket: 2 giant =

lollipops, 3 popoom balls, 1 candy bar, and 5 candy sticks. Candy Bars 9:99
Zog wants to buy two more items. Name two more | Candy Stick | 045
possible items he can buy using his gift card. Glant Lollipops 175

| Popcorn Ball 0.50

10. Jen i= packing a box for her brother at college. The
package must weigh less than 12 pounds. The table

| Weight (pounds)

shows the weight of items she has already placed in the | BCOtS 22

box. She has the following tems she wants to pack: a | Jeans 125
sweatshirt that weighs 1.25 pounds, a package of socks | Sweater 2.05
that weighs 1.2 pounds, and a book that weighs | paanin 5 Shoss i 235

075 pound. len places one more item in the box
Which of the tems could she send?

M. Write a real-worid problem that could hawve 12. @ 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 real-world 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
inequality. coaster. Riders must be at least 42 inches tall

to ride thie coaster. Write and solve an
addition inequality to determine how much
taller Willlam must be to ride the coaster.

348 Module 7 - Wiite and Solve Inegualities
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Lesson 7-2

Solve One-Step Multiplication and Division
Inequalities with Positive Coefficients

| Can... use inverse operations 1o solve one-step multiplication and

division inequalities with positive coefficients.,

Explore Multiplication and Division Properties of

Inequality

a 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 inequality true.

o R b

e

jpueid  f

What Vocabulary
Will You Learn?

Division Property of
Inequality

Multiplication Property
of Inequality

Learn Division and Multiplication Properties

of Inequality

You can solve multiplication inequalities by using the Division
Property of Inequality. You can solve division inequalities by using
the Multiplication Property of Inequality.

The table outlines the process of using the Division and Multiplication
Properties of Inequality with positive coefficients.

An Ineguality remalins true when you divide or
Words multiply each side of the inequality by the same
positive numbser,

For all numbers a, b, and ¢, whera e > 0,
fa

Symbols f @ > b, then £ > 2 and ac > be.
rfn{b.then—g::gandnc{bc_
915 10=7
g 15 +
Examples A 2000 = 20N
3<5 20>14

These properties are also true foro =z band o = b.

(&) Talk About It!
The Division Property
of Inequality states:
For all numbers a. b,

and ¢, where ¢ > 0,

Lila> b,lhe-n%:*%.

2ila< b.men% -ﬂ;%.

What does the
inequality ¢ > 0 mean?
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Example 1 Solve and Graph Multiplication

Inequalities
Qﬂﬁ.nkﬂl - Solve Bx < 40. Check your solution. Then graph the solution set on
a number line.
What stepis) do you
nead to take in ander o F
Part A Solve the ineguality.
salve the inequakity? iy
dx = 40 Write the ineguality.
ilﬁh'_ = % Division Proparty of Inegquality
x5 h Simipliy

The solution of the ineguality Bx = 40 s

%Tﬂﬂi AbscukTi You can check this glumrn_by substituting a number less than or
equal to 5 into the original inequality. Try using 4.

What property allows

you to divide each side Bx = 40 Wite the inequality

of the inequality by the 2

game niumber? B(4) '-:r 40 Replace » 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 kess than, and including, 5 are part of the
solution.

Check
Solve 12x = —36 and graph the solution set

Part A Solve 12x = —36.

e,

PartB Graph the solution set.

1 L i 1 L i 4 i i
T 1 1 1 1 1 1 T
1

1
-7 6 =5 -4 =3 =2 1 O

E Go Ondine You can compdets an Extra Exampls online.
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Example 2 Solve and Graph Division Inequalities

Sﬂmg} T. Check your salution. Then graph the solution seton a
number line.

Part & Solve the ineguality.

-g =7 Write tha neguality
[n}
Z{E} = 217 Multiplication Propery of Ineguality

d>14 Simplify

The solution of the inequality g >7is

fou can check this solution by substituting a number greater than 14
into the original inequality. Try using 15.

d
5> 7 Write the inequality.
T
% =7 Replace d with 15.
Th>7 Simiplify.

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 values greater than, but not including, 14
are part of the solution.

i i i i i i q
1 1 T T 1 T T
N 12 @ W 15 16 17 1B |

Check
Solve —6 = %and graph the solution set.

Part A Solve —Ea%.

Part B Graph the solution set.

- | 1 1 1 'l
] L] ] ] |

—45 —44 -—43 -42 -—-41 —40 -

E—n—

B‘Eﬂ Cralime You can complete &n Exira Example online.

& Think About It

What step(s) do yau
nead to take in order
o solve the inequality?

&) Talk About It!

Would the inequality
be true if 14 was
substituted for o7 Why

of why not?

Lesson 7-3 « Solve One-Step Multipication and Divishon Inegualities with Positve Coefficients . 351



Pause and Reflect

Compare and contrast solving one-step multiplication and division
inequalities to one-step multiplication and division equations. Create

8 graphic organizer.

352 Module 7« Write and Sobve Inequalities
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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 each T-shirt costs $2 and each tie-dye
kit costs $9, then the inequality 2x 4+ 9x = 60 can be used to find the
number of each item she can buy. How much money will she have
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 o answer or
problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

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

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

e () Talk About It!

What does the
inequality tell about the
relationship bebveen
the number of T-shirts
and tie-dye kits?

3 What is your soclution?
Use your sirategy to soive the problem.

4 How can you show your solution 15 reasonable?

Q Write About It! Write an argument that can be usad to defend
your solution,

Lesasn 7-3 « Solve One-Step Mulliplication and Division Inequalities with Positive Coefficents 353



Check

Ryan has $63 to buy an equal number of posters and poster frames.
Each poster costs $4 and each frame costs $10. The inegquality
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?

o et
¥ Y
1

| i rlirR
k, BE

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

instructions on page FLL

DTy iviviern poed Srimscsitn

e lnagustities

D Fiwp Bhud bpizaime and Sidame
=t M egaises CenSemiin

=
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Practice ¥ Go Online You can compiete your homework onling.

Solve each inequality. Graph the solution set on a number line. (Examples 1and 2)

1. 3x>=12 2. 60 = 12x
i i L i L i i 'l i L i L AL 4 L A d . A | L
1 1 L} 1 L} 1 1 L 1 1 L] 1 L] 1 1 ] 1 I L] 1 ]
-4 -3 —2°'1 @ 1 2 3 4 5 § 4 —® == @ 1 F 3 5= B
3. —14=7x 4, 2 < (125
i i i i L i i i i i L A A A L L i i i
) ) [ L T 1 1 ) L] L] L} 1 1 L] | L] L I I I 1 ]
=5 = =3 =2 =1 O 1 2 2 4 § o 1 2 C | 4 5 & 7 2 o 10
X
B, 11x < —44 6. EEE
1 i T f f 1 i f 1 ¥ S S BN B m e e
-7 -6 -5 —4 -3 2 -1 @ 1 2 = 7 B 9 MW M 12 13 WM WHB B W
X F 4
T 5 = —4 8. 3 <5
i i i L i [l i [l i [l i i i i i 3 i d
1 1 ] 1 [ | 1 [ ] I | ] 1 1] 1 1] 1 1] 1 L ] r 1 1] 1
-% -9 -8B —7 =6 -5 —4 -3 —2 -1 O OB R < S T R T - -
Test Practice
g9, % =16 10. Grid Solve the inequality and graph the
solution set on a number line.
: { : : i 1 f T } T F —2 4= 'E
o 9 2 3 4 & & T 8 9§ M

A. Solve the inequality,

B. Graph the solution set on-a number line,

o | 1 L 'l i L i L L i A
L] I T ¥ I T L] I

-8 -1 -n1-w9 -9 -8 T 6 -5 —4 —3
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Apply

M. Oneida is buying hats and gloves for charity. She needs to buy an equal
number of each item. The table shows the cost of the items. If she has

Item | Cost (%)

£50 to spend on the hats and gloves, then the inequality 5x + 3x =< 50 | Gloves | 3.00 |
can be used to find the number of each item she can buy. How much Hat 5.00
moneay will che have left after buying the greatest number of hats and

gloves?

12. Ben needs to buy an egual number of sunglasses and beach balls to 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
ineguality 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 14, ({l7 Persevere with Problems A student

ineqgualities 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 propery.

15. 17 Reason Abstractly The inequalities

3x < 1and 6x < 2 are equivalent
inegualities. Write another inequality that is
eqguivalent to 3x < 1and &x < 2.

356 Module 7 - Wiite and Solve Inegualities

scored 98, 94, 96, and BE points out of 100
an the last four science tests. What score
must the student score an the fifth test to
have an average of at least 84 points?

16. 17 Find the Error A student solved the

inequality shown below. Find the student's
mistake and correct it.

X
2{4
X Ay
272{4- 2
A
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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
Negative Numbers

Q 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 Inequality when dividing or multiplying each side of an
inequality by a negative number.

When you divide or multiply each side of an
inequality by the same negalive number, the
inequality symbol must be reversed for the

Ineguality to remain true.

For all numbers o, b, and ¢, where ¢ < 0,
)

Symbols Ifﬂﬂb.mm?}%andﬂ:}bﬂ

")

if o :-b,men;:-{ %andﬂr{hc.

18 > —12 -4 <5

Examples Ig < FI_:? —4{—3) > h[—73)

—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
solving the inequality
3x > —97 Why or why
not?

S

E Go Online Watch the animation to understand why you need to
reverse the inequality symbaol 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.

-
R o

L =
Lo 3
|

=
=

[
[
L o
wn 4
o =

i
1
], =

o

Step 2 Divide each side of the ineguality by the same negative
number, for example, —2.

=6 ¥ 4
—2{—2

Step 3 Simplify each side of the inequality. |s the inequality still true?

342

Step 4 Graph each side of the inequality to determine that it is NOT
true. The number 3 is not less than —2.

L
e N
e N
[=

Step 5§ Make the inequality true by reversing the inequality symbol.
The number 3 is greater than —2.

A2
{cantinued on next poge)

Pause and Reflect

You just observed that dividing each side of the inequality by —2
results in a false inequality, unless the inequality symbol s reversed.
Do you think that this will alhways be true for any inequality and/or for
any negative divisor? Create your own ineqgualities with which to
experiment and verify whether or not this will always be true.
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E‘ Go Online Watch the animation to understand why you need to
reversa the inequality symbol when ywou 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.

b =8 =4 =3 =2 -1 0O 1

(N =
II'I"_-
- ol
L ==
m -4

Step 2 Multiply each side of the ineqguality by the same negative
number, for example, —1.

—H—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.

bttt
~6-5-4-3-2-1 0 1 2

B
L
o+

;
1
3

Step 5 Make the inequality true by reversing the inequality symbol
The number 2 is greater than —4.

2>-—4

(& Talk About It
Lise your
understanding of
opposites to explain
why the inequality
symbol s reversed
when multiplying each
side of the inequality
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 ks 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
i Think About It

T S P, Solve —2x < 10. Check your solution. Then graph the solution set

remambar when on a number line.
multiplying ar dividi
cachcide of &1 i Part A Solve the inequality.
nequality by a —2% <10 Write the inequality.
negative number?
=2x - o Divide sach side by —2 and reverse the ineguality
=2 =2 symbol.
x>—h Simplify

The solution of the ineguality —2x < 10 s 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 _
check your work? —2x% < 10 Wirite the inequality.
—2{—3) *E.I'I 0 Replace x with =3,
6 =10 Sampkfy,

Part B Graph the solution set on a number line.

- =

==
g =
o
-
B o
Lt =
e -

i
]
=40 — LA e

Check

Sole —4.1x > 12.3 and graph the solution set

Part A Solve —41x = 12.3.

Part B Graph the solution set.

e

£ e
-

(e B
Ll

L
f
P

i o

B —
Y ity S

B Go Ondine You can compdets an Extra Exampls online.
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Example 2 Division Inequalities with Negative
Coefficients

Suluuﬁa 3. Check your solution. Then graph the solution set on
a number line.

Part A Solve the ineguality.

TI#- =3 Wirite the ineguality.
I—L#:I < (3) Multiplication Property of Inequality
= —12 Simpdiiy:

The solution of the inequality _id =3is

You can check the solution by substituting a number less than or
equal to —12 into the original inequality.

-_"t'i =3 Write the inequality
! 7
_—""'E 3 Replace x with —20
23 Simplity.

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 1o show that all values less than, and including,
—12 are part of the solution.

(] [l ! ! (] (]
L] I I 1 L] L]

L ] ]
L] ) L]
—¥6 —15 —M —13 —12. -1 —10 —8 -8

Check

Sobve _;25 = —4 and graph the solution set.
X

Part A Solve —S3E = —4,

Part B Graph the solution set.

-+ttt
65 7 8 9 10N 213 M

B‘Eﬂ Cralime You can complete &n Exira Example online.

fep Think About It

What step(s) do you
need 1o take in order to
sohve the neguality?
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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.

-nﬁnﬂrllrt You can complete an Extra Example online.

[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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Hams Penod Date

Practice ¥ Go Online You can compiete your homework onling.

Solve each inequality. Graph the solution set on a number line. (Examples 1and 2)

1. —6x > 66 2. —12 < —3x
1 1 a4 [l [ 1 1 i 'l L] i [ 1 4 L [l [l [ [l i L 1
I I Ll LI L I I ! L] L r ¥ I L] L I L] L I n L] I
=15 -4 —13 12 -1 -0 -8 -8 -¥ -5 =5 ~3-2-1 0 1 2 3 4 &5 & 7
3. —4x=—-36 4 3>=-—-04x
o 1 2 3 4 5 & 7 B 9 10 -0-9-8-7-6-5-4-3-2 -1 0O
5. —22x<—66 6 —5>2
i ] Il i ] i i ] i i 5 i i i K i i ] (] L i 'l
I L] L I L] I 1 L] i I L] I ! n ¥ I I Ll ¥ ! I 1
= g T =] 0.2 F & 5 -8 -8 -1 -6 -6 -4 -13 -12 -H# -0 -9

W 4

L —==-3 i, =48
—t++—t+—+—F— ——F—t 1+
7 & 9 MM 1N 2 13 W 1B WwE 7 E 9 40 N 2 B3 W 15 W 7T I8

Test Practice

8. :‘tﬁ =—24 10. Multiselect Select all of the inequalities
whose solution sets can be represented
i : : 4 } | : f i : : I'.'l}l' the numbser line balow.
M 5 B T B 19 20 M 22 I3 24 16
i i i —o—ii
=2 =1 1] 1 2
—10x = 16
E
—8 = o
—10x < —16
x
—8 < 0.3
X
—-8=< o3
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Apply
M. Inan 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 8t 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 manth, the
bank charges a $5.95 fee for having a negative balance. Write and solve
an inequality 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. ({J7 Persevere with Problems Solve each
inegualities that each has a solution of inequality.
x = 4 One [nequality should mvolve a —27x—3dx > —24583
multiplication with a negative coefficient
and the other should involve division with a

negative coeflicient. . 1 1

b. —EI:Ex + 3-3-:': = E

15. Which One Doesn't Belong? Identify the 16. @*ﬁnﬂ 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=-38 —25 < —5x

-5 — B

X —_— —_——
B. '2' =3 - = —5
E=x
C.322
X

D 3= —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
inequalities.

@ Example 1 Write and Solve One-Step
mMultiplication Inequalities

Ling earns $15 per hour working at the zoo.

Write and solve an inequality to determine the number of hours
Ling must work in a week to earn at least $225. Then interpret the
solution.

Part A Write an ineguality.

The amount eamed per hour imes: the number of

Words
hours is at least the amount earmed each weels
Variable Let x represent (he number of hours,
ineguality 15x < 225

Part B Solve the inequality.

Tax = 225 Write the ineguality.

15x . 225 L ) —

T = S Division Property of Ineguality
= Simplify,

The spolution of the ineguality 15x = 225 is x = 15.

Part C Interpret the solution,

Graph the solution set of x 2 16 on the number line.

' § L i i i i
] ] L3 4 I T !
2 B3 WM 15 B W7 o1\ © 3
Use the graph to interpret the solution.

5o, Ling must work

¢ Think About It
What key wordis) tell
you which inequality

symbal to use?

&) Talk About It!

When solving the
inequality, did you
nead to reverss the
inequality symbaol?
Explain.
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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 $75?

Write and sofve an inequality to determina the budget for each
person. Thaen interpret the solution.

Part A Which inequality can be used to find how much he can spend
on favors?

&) 12x < 75

F=75

© 575

B 12x=75

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

®) x=6.25
(&) x <900
© x =900

@ x<6.25

Part C Interpret the solution.

Dominic can spend per person on party favors.

E Go Onllne You can compdete an Exdra Example onlir

Pause and Reflect

Did you make any emors when completing the Check exercise? What
can you do to make sure you don't repeat these errors in the future?

366 Module 7 - Wiite and Solve Inegualities

VO ] | iy



Cogryraih 1 0 A o 500 Bl i o

& 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 Hff'“_" would you 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 amownt for

Words
each cancle is at least the number of candles.
Wariable Let = represent (he total amount of was,
neguality == 235
Part B Solve the inequality.
e Write the it
EE nie the meguality:
{ u % = “ 35 Multiplication Property of Ineguality
x=2275 Simpdity

The solution of the ineguality % =z3hisx=227h.

Part C Interpret the solution.

Graph the solution set of x = 2275 on the number line.

235 226 27 238 229

Use the graph to interpret the solution.
S0, Mrs. Miller needs ounces of candle wax.
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Check

Thomas wanis to make popsicles from a juice midture. He needs
7.5 ounces of juice for each popsicie and wants to make no maorne
than 12 popsicles. How much juice should he make?

Write and soblve 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
@ =12
(8) 75x < 12
€ 75x =12

@ sc=st2

Part B What is the solution of the inequality in Part A?
@ x =190
x =190

© x=16
@) x<16

Part C Interpret the solution.

Thomas needs to make ounces of julce.

m Go Onllne You can compdete an Exfra Example online
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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 studenis and costs
%150 for the day. If at least 275 students go on the trip, how much
monay 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 imes.
Diiscuss theze 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 sofve 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.

{3 Go Online
Watch the animation.

(&) Talk About 1t!

If the number of
students participating
in the trip increases by
35 students, will more
money nesd to be
raised? Explain your
reasoning.

Lesacn 7-5 = Wiite and Solve One-Step Multiplication and Diislon Inequalities 369



Check

Hudson needs ta rent tables for a family reunion. Each table seats
8 people and costs $875 to rent. [f at least 85 people attend the
reeunion, how much will it cost to rent tables?

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

instructions on page FLL

DTy iviviern poed Srimscsitn

D Fiwp Bhud bpizaime and Sidame
=t M egaises CenSemiin

td [rpustliles
ey

Ve
R R

k

,4
B

.EEI‘E:;.":_.- -:,t.-

a0

.
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Practice ¥ Go Online You can compiete your homework onling.

Solve each problem by first writing an inequality.

1. Hermes sams $6 an hour for babysitting. He 2. Becky wants to buy same fish for her

v £ & W Come- 81 sl i by

wants to earn at least $168 for a new video
game system. Determing the number of
haurs he must babysit to eam enough money
for the video game system. Then interpret
the solution. (Example 1)

. Sadie wants to make several batches of

rolls. She has 13 tablespoons of yeast left
in the jar and each batch of rolls takes

37} tablespoons. Determine the number
of batches of rolls Sadie can make.

Then interpret the solution. |[Exampie 1)

5. A teacher is making tutus for the schoaol

play. Sha wants to make at least 24 tutus
and needs 1.25 yvards of tulle for each tutu.
Detaermine the amount of tulle she needs to
buy. Then interpret the solution. (Example 2}

. Chase is making bookmarks. He wants to

make no more than 12 bookmarks and
neads 425 inches of fabric for each
bookmark. Determine the amount of fabric
he needs to buy. Then interprat the
solution. (Example 2)

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)

. Trini needs more than 51 cublc feet of =oil

to fill her raised garden. Each bag of soil
contains 1.5 cubic feet. Determine how
many bags of soil Trini needs. Then
interpret the solution. [Example 1)

. Paul is making picture frames. He wants to

make at least B picture frames and needs
245 inches of materials for each frame.
Determine how much of the materials Paul
should buy. Then interpret the solution.

[Example 2}

Test Practice

8. Open Response Mae wants to make more

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 -6 « Write and Solve One-Step Mulliplication and Division Inegualities 3




Apply

8. Greg's grandmother is knitting scarves for charity. The table shows
the number of yards needed for different types of scarves. She plans RG]
to make bulky scarves and has no more than 2,250 yards of yarm.

If the charity plans to sell the scarves for $24.50, how much money Bulky | 150

will the charity make?

j (Wigglataly

of Yards
Light _ 250
Medium 200

10. At a school outing, a group decides to go rafting. Each raft holds 8 people
and costs $25 for the day. If at least 70 people go rafting, how much

money will they need for the rafis?

M. Write a real-word problem involving
miultiplication properties of an ineguality
that would have a solution x = 25.

13. Create Write, solve, and interpret the
solution to a real-world problem that
imvolves a one-step division ineguality.

372  Module 7 Wiite and Solve Inegualifies

12. l@ Reason Abstractly You are asked to

draw a rectangle with a width of b inches
and an area less than 55 square inches,
Can the length of the rectangle be

11 inches? Explain your reasoning.

. @ Persevere with Problems Solve each

inequality.
3
A< 197
G
h. i- = .3-.
43 o
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 nequality
Learn Solve Two-Step Inequalities
& two-step inequality is an inequality that contains two operations.

B Gao Online Watch the animation to learn how to solve a two-step
inequality.

The animation shows the steps used to solve the two-step ineguality

—2x 46 =12
(&) Talk About It!
Steps Exz i
—7 A student substituted
1. Undo the addition or 2+ 6212 e e
Bl R X into the inequalily
_— 2 + 6212 Is this
—2x = 6 acceptable? Explain.
2. Undo the multiplicationor ~ —>- = —
division. Reverse the
inequality symbaol when x5 —3
multiplving or dividing by a
negative number.
3. Check the solution. —2x+e =12
-4+ 612
W12y

v £ & W Coma- 81 sl (o by

Pause and Reflect

Compare and contrast solving a two-step ineguality and a two-step
equation. How are they similar? How are they different?

Lesson 7-6 = Write and Salve Two-Step Inegualities 373



ks Think About It
What steps do you
need to take in order o
solve the inequakity?

&) Talk About It!

Suppose when Jesse
solved the ineguality,
he claimed the solution
& x = —4. Find his
error and aexplain how
1o comect il

Example 1 Sclve Two-Step Inequalities

Solve —5x — 12 = 8. Check your solution. Then graph the solution
set on a number line.

Part A Solve the inequality.

—bhx—12<8 Wiita the mequality.
+12 412 Addition Property of Ineguality
—bx = 20 Simpdity.
_TE_.L;'K' = ,2_—!; Division Property of iIneguality
X=—4 Simplify:

The solution of the inequality —5x — 12 = B is

¥ou can check the solution x = —4 by substituting a number greater
than or equal to —4 into the original inequality.

—-bx—12 8 Write the mequality
—5{—1 —12 é 3 Replace x with —1.
E—'E%B Multiphy —5(=1].
—T =8 Simplify:

Part B Graph the solution set on a number line.

To graph ¥ = —4 place a closed dot at —4 and an arrow to the right.

Check
Solve —6x — 4 > 14 and graph the solution set

Part A Solve —Gx — 4 > 14

Part B Graph the solution set.

E Go Ondine You can complets an Extra Exampls 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 Sclve the ineqguality.

47x —3.25 = 10.85 Write the meguality
+ 325 +3.25 Addition Property of Ineguality
47x% =141 Simplify.
% = % Division Property of inequality
x¥x<3 Simpiify.

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
40— 3.25 ; 1085 Replace x with 1
47 — 325 ; 1085 M wifiply.
1.45 < 1085 Simpiify.

Part B Graph the solution set on a number line.

|
[
I
=~
o o=
[ -
b o=
.
L e
(= 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
T
=1 0 1

[
b =
e
m‘l
.
S
o ==
o -4

B‘Eﬂ Cralime You can complete &n Exira Example online.

{9 Think About It
What steps do you

Lesson 7-6 = Write and Sohve Two-Step Inequalities 375




ke Think About It

What steps do you
nead lo take in arder 1o
solve the inequakity?

i3
+2+3
201
3-(@>5-3
I}%ﬂf%

% iog
J0-153
y
3-232
B5g

b=

Check

2 5
Solve IX—F

3 Go Online

You can complete an
Extra Example online.

Part A smmix—

[T

: ; . -3 1 P
The solution of the inequality -3 ghk

5
E{'

L2 T

Example 3 Solve Two-Step Inequalities

Solve 3x — 2 > 2. Check your solution. Then graph the solution
set on a number line.

Part A Solve the inequality.

Wirile the meguality.
Ackd L to each side. Rewrite 1 a= 3
2 = ; R

Addition Property of Inequslity
Simplify.
Multiply each side by the reciprocal

Simplify

]
2 B

You can check the solution x = 1% by substituting a number greater
than ‘% into the ariginal inequality.

Wite the inegualiby
Replace x yith 4
Multiphy

Shrrplify.

Part B Graph the solution set on a number line.

< -%and graph the solution sat.

1
2

Part B Graph the solution set.

376 Module 7 - Write and Solve Inegualifies
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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 81 strikes.
Then interpret the solution.

Part A ‘Write an ineguality.

The number of sirikes Stewart has plus two strikes

Words: per game s at least the total number of strikes
neaded.
Variable Let g represent the number of games.
Ineguality 34+ 2o =61

Part B Solve the ineguality.

M+2g=61 Write the inequality
— 34 — 34 Subtracton Property of lnequality
2g =27 Simiplify.
2?9 = 'Ezl Division Property of Inequality
g=1356 Simplify.

The solution of the inequality 34 + 2g =2 6lisg =

Part C Interpret the solution.
Graph the solution set of g = 13.5 on the number line.

i L [l i L 'l i i L [l il
¥ 1 L L] 1 1 L L] ]

G 1E 20 25 13.0 235 M8 15 15.0 155 160

Use the graph to interpret the solution.

S0, In order to beat the record, Stewart will have to bowl
games.

@) Talk About It

When interpreting the
solution of the
inequality, why i the
least number of games
Stewsart needs to bowl
equal to 14, and not 13
or13.67
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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 inequality can be used to determine the number of
shirts Peter can buy?

(®) 35 + 15x < 100

(&) 35x + 15 < 100

{©) 35 + 1Bx = 100

@ 35x + 15 =100

Part B What is the solution of the inequality in Part AZ

B x=24

x<=43
@ x<24
@ x=43

Part C Interpret the solution.

FPeter can by shirts.

n Go Online You can complets an Extra Exampls 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
wolld 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 A Write an ineguality to determine the number of lunches
Meredith can buy.

Monthly alicwance minus the cost per lunch is at

‘Words -
least the amounl remaining.
Variable Let x represent the number of lunches,
ImeqEaiity 50— 250x =12

Part B Solve the inequaity.

O — 260x > 12 Write the inequality

et LI — B0 Subtraction Property of inequality
—250x = —38 Simplify.
—2.50x =38 o ;
—se0 = —sE0 Division Property of Inequality
x =152 Simplify:

The solution of the inequality 50 — 2.50x =12 I=

Part C Interpret the solution.
Graph the solution set of x = 15.2 on the number line.

[l i i [l i i [ i [ [
¥ L T LB L T ¥ i) T L3

147 18 4.9 1650 151 152 153 194 65 156

Use the graph to interpret the solution,

50, Meredith can buy
least $12 remaining to go to the movies.

{&# Think About It

What inequality
symizol 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 50,
how can you know
that your solution is
incorrect?

lunches in order to have at

Lesson 7-6 = Write and Sohve Two-Step Inequalities 379



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
S0 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

{E)10 —1.20x < 25
€)10 — 1.20x = 25
(@) 25 — 120x < 10

Fart B What is the solution of the inequality in Part A7

Bx<125

Ex=125
©x=-125

@xs-125

| Part C Interpret the solution.
Sylvia can buy songs to have at least $10 left.

Ea Go Online You can complets an Extra Example onlineg.
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@ Apply Schoal

To earn the grade she wants in her English class,
Elspeth needs an average of 85% from her quiz -

srcores. Each quiz is worth 20 points. The scores

-

of her first four quizzes are shown in the table. 2 16 l |
If there is one more quiz, what score can she - 'I'E_i_| {
receive to earn at least an 85% average in 4 | 14 |

English class?

1 What is the task?

Make sure you understand exactly what question 1o answer or
problem to solve. You may want to read the problem three times. i
Discuss these gquestions 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!

In the inequality

3 What is your solution? 5T+% . 685 that
100 ;
Use your strategy to solve the problem. reprasents Elspeth's

average score, why
i5 100 in the
denominator?

4 How can you show your solution is reasonable?

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

Lesaon 7-6 = Wiite and Sobve Two-Step Inequalities 381



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 tahle.
There will be one more quiz. What score can she receive to earn at

least an B5% average in sclence class?

1 25
2 26
3 2%
4 24
5 28

-nﬁnﬂlﬂne You can complete an Exira Example anline

@ 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 FL1.

DTy iviviern poed Srimscsitn

L
|
r

Oy Taep Mufepiearme end Cimon
welly Neppeeryy e Sewrrin
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Practice

S F

¥ Go Online You can compiete your homework onling.

Solve each inequality. Graph the solution set on a number line. (Examples +-3)

1. —3x—3>12

m'-
[
I
T
]
L ==
|
o
]
w_l_
]
”—I—
]
o+

L L
] L
-0 =0 —

3. by — N3 =82

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

—H =4 =321 0 1 2 3 4 5§

7. Arental company charges $15 plus $4 per
hour to rent-a bicycle. If Margie wants to
spend no more than $27 for her rental,
wrrite and solve an inequality to determine
how many howrs she can rent the bicycle.
Then interpret the solution. (Exampie 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+ 8B

B. Matilda needs at least $112 to buy 8 new
dress. She has already saved $40. She
earns $9 an hour habysitting. Write and
solve an inequality to determine how many
hours she will need 1o babysit to buy the
dress. Then interpret the solution. [Example 4

Test Practice

10. Open Response Robin was given a 540
monthly allowance. She wants to go to the
mowies 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 menth, 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
BO% after five rounds. Each round is warth 50 points. The scores of
his first four rounds are shown in the table. f there is one more round,
what s the minimum score he can receive to earn at least an B0O%
average in the trivia gamea?

1. Eden needs an average of 92% on her guiz scores to eam the grade
she wants in science class. Each quiz is worth 20 points. The scores

Roumnd
1

2
3
4

-

Lore

i
46
44
45

of her first four quizzes are shown in the table. There will be one more ! EE.'.
quiz. What score she can receive to eam at least a 92% average in 2 18
science class? 3 19

4 17

13. Solve —2{x + 2) < x + B. Then graph the 14. 7 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 | 6. Create Write, solve, and interpret the

solve the inequality —2x + 4 < 16 without
multiplying or dividing by a negative
coefficient.

384 Module 7 - Wiite and Solve Inequalities

solution to a real-world probiem that
involves a two-step inequality.
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Module 7 - Write and Solve Inequalities

Review

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

Solve Inequalities

—dx 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

module.

Module T = Wiite and Sobve Inegualiies 385



'Re_f_lect' on the Module

Uze wha]_ynu learned about writing and so¢lving inequalities 10 complete the graphic organi@er.

€ Essential Question

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

Phrazes

How are solving equations and inegualities similar?

Ty | e ke

How are solving equations and inequalities different?

386 Module 7 - Wilte and Solve Inequalities
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Test Practice
1. Grid Consider the inequality x + B = 5. [Lessan 1)

A, Solve the ineqguality,

B. Graph the solution of the ineguality.

t —t+—+—
~5-4-3-2-1 0 1 2 3 4 5

2. Equation Editor Write the correct symbol and
value that represents the solution to the

ivequality 08 4+ n = —2.5_ (Lesson 1)

3. Open Response Jessica has a department
store gift card warth $75. The table shows
the items that she has picked out so far.
[Lessan X}

bracelet g i
sunglasses 5 I
beach towel 12 |
hat - 10 I
sandals - 14 I

Jessica also wants 1o buy two T-shins. Write
and solve an inequality to represent how
much she can spend on the T-shirts. Interpret
the solution.

4, Grid The difference between 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 ¢, the
high temperature on Sunday.

B. Graph the solution of the inequality.

i i ] ] ] L i i i i i
1 1 1 L] L] L 1 1 1

2122 X3 4 25 26 27 28 29 30 A

5. Multiple Cholce Which numbaer line
represents the solution to the inequality

'ic' > 37 (Lesson 3)

B S R S
@123455?3515“12
H——t— 1 1
® 1234567880112
+———t+———t—t—t—t—t—v—p
{€) 1+ 2 3 48 678 9wnw
e
© 1234 567830012

6. Equation Editor Write the comect symbal and

value that represents the solution to the
inequality Sx < 27 [Lesson 3)
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7. Grid Consider the ineguality —1x = 22.

LEs=an 4]

A. Solve the ineguality. Explain why or why
not the direction of the inequality symbol
is reversed,

B. Graph the solution of the inequality.

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

1
1
«G =i =3 =3 =1 0 1 2 3 4 &

B. Multiple Choice Which of the following

represents the solution to the ineqguality
—1.258 < —67 |Lesson 4)

(&) b>—48
(B b<—48
© b>48
() b<48

9. Multiselect Tom is making birdhouses to sl

at a farmer's market. Each birdhouse requires
4.5 feet of wood planks to bulld, and he selis
them for $1975 each. If he has no more than
BO feet of planks to make birdhouses, how
much money can Tom earm at the farmer's
market? Select all that apply. (Lesson 53

no more than $335.75
| = $33575
| at least $33575
| = $33575

| exactly $335.75

3B8 Module 7« Wite and Solve Inequalities

10. Equation Editor Ling makes bracelets and

"

12.

necklaces and sells them at different craft
fairs. The table shews how much string s
used to make each item. (Lesson 5)

bracelet =

2
small necklacea | 15
large necklace | 19% [

Ling plans to make at least 20 bracelets.
Write and solve an ineguality to determine
the minimum length of string that she needs
to buy What is the least number of inches of
string Ling will need?

Open Response Solve the inequality

6.6z — 225 < —10.5. Explain why or why
not the direction of the inequality symbol is
reversed. (Lesson &)

Grid Graph the solution of the inequality

1 5 1
-3-.!.' B < 3 - {Lessnn 6)

5 =4 =3 =21 0 1

[
L
B g
i1, g =

N TR | [y O ey
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Module 8

Geometric Figures

2 Essential Question

How does geometry help to describe objecis?

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.

EEY

O—Idun'tknuw_ Q—rma heard of it {'} — | knaw it!

o

Before | After

0 0|00

D

classifying and naming angles

Identifying and using vertical angles and adjacent angies to
solve problems

identifying and using complementary and supplementany
angles to soblve 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

_‘:,' 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?

Check the box next to each vacabulary 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 cona O prism O supplemeantary angles
O congruent O pyramid O vertex

O cross section O scale O vertical angles

O cylinder O scale drawings O vertices

O edge O =cale factor O zero angle

Study the Guick Review to see if you are ready 1o start this module.

Then complete the Cuick Checl.

GQuick Review

Example 1
Name segments and rays.

Mame the figures.
L — s

A B B C

The figure on the left has two endpoints,
A and B. The name of the figure is segment
AB or segment BA.

The figure on the right has one endpoint, B,
and goes on forever in the other direction.
The name of the figure is ray 8C.

Exampie 2
Identify two-dimensional figures,

Identify the figure by its sides and angles.

i
] L L]

1 L [l

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
e

° - -
M N P

2, Identify the figure that represents the top of
the tabke shown.

H

Hoawr Did You Do?

Which exercizes did you answer comectly in the Quick Check?

Shade those exercise numbers at the right

390 Module B = Geomelric Figures
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Lesson 81

Vertical and Adjacent Angles

| Can... identify vertical and adjacent angles, and use them 1o write What Vocabulary
and solve eguations to find unknown angle measures. Will You Learn?
acuie angle
adjacent angles
Learn Angles congruent
abtuse angle
The hands on a clock form an angle with the vertex 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. 2ero angle

Tvpes of Angles

| greater than 90°, |
obtuse | T e than 1807

less than 940,
greater than 0°

right exactly 907
&) Talk About It!
) . : Is it possible for an
angle to have a
measure graater than

1807 Explain.

straight | exactly 180"

TETO exacthy O

Learn Name Angles

An angle can be named using three capital letters. These letiers
come from three points labeled on the angle—ane point from the
vertex and one point from each ray. The middle letter must be the
vertex of the angle.

v £ & W Come- 81 sl i by

The symbol for angle is £ An angle named ZXYZ is read ongle XYZ.

An angle can be named using only one letter, the vertex. An angle
can also be named by placing a number in the interor of the angle
near the werte

[eontinued on next page)
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(&) Talk About It!

& classmate states that
the angle is named
ZRTS. Explain why this
s incorrect

(&) Talk About It

Why is ZXZY nota
correct name for the
angle?

The angie can be named in four ways.

ZRST, £5,
£3, £TSR T
3
R s

Example 1 Name Angles

MHame the angle in four ways.

Selact all of the correct names for the given angie.

14 1 £ZYX X

L EXYZ [ ]2 1 ¥

| EXTY [ |£¥
szxy (42 £

5o, 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

B

Eﬁn Onlkre You ean compleie an Extra Example online.

Explore Vertical and Adjacent Angle Pairs

.Dﬂnline Activity You will use Web Sketchpad 1o explore attributes
of vertical and adjacent angles.

S rrn e b i a1
e EE S D 4SS
s P, S—

o

P iy e P
— ] e
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Learn Identify Vertical Angles

Two angles are vertical angles if they are opposite angles formed by
the intersection of two lines. Vertical angles are congruent, or have
the same measure.

Angle 1is congruent Angle 2 is congruent
to angle 3. to angle 4.
L= 23 L2 = L4
The measure of angle 1is The measure of angla 2 is
equal to the measure of equal to the measure of
angle 3. angle 4.
mLl =mi3 msd = med

Example 2 |dentify Vertical Angles
Identify the vertical angle pairs in the figure.

R
il 2 -
7\
21 s wertical to £
L2 s werticalto S .

£3 Is wertical to £
So, the vertical angle pairs are £1and £4, #£2 and £5, and £3 and £6.

(&) Talk About It!

Vertical angles share a
comman polnt. How
can you name or
describe that point to
a classmate?

& Talk About It

A classmate stated that
£2 and /6 are vertical
angles since they
share the same vertex
and are an opposita
sides of the horizontal
line. Make an argument
that shows why this
reasoning ks incomect.
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Check

Identify the vertical angle pairs by
writing each angle label from the
diagram by its corresponding vertical

angle.

21 s vertical to £

22 s vertical to &

23 is vertical to &

mﬁnﬂﬂlne You can complete an Exira Example onlime

Learn Use Vertical Angles to Find Missing Values

i:a Go Online Waich the animation to see how to find missing values
using wertical angles.

The animation shows how to write and solve an equation 1o find the

value of x_

Angle AER and angle CED are vertical angles.

ZAER = ACED Vertical anghes are congrient
() Talk About It!
How can vou cheds mZAER = mACED Definition of congrusncs
your solution? 75=4x—-5 mLAES = 75", m£CED = (Ax — SF
+5 +5 Add 5 fo each side
80 = 4x Simplify;
% = % Divide each side by 4.
20=x Simiplify

So, the value of x is 20.

394 Module B - Geometic Fgures
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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 Write the equation
-2 =2 Subtract 2 from each side
2x =128 Simplify.
X = I Divide each side by 2
S0, x = B4
Check

Write and solve an eguation to find the value of x.

Part A Write an equation.

Part B Solve the equation.

Eﬁnl}nlm You can complete an Extra Example onling.

{& Think About It!

What is the
relationship between
the two angles shown?

& Talk About It

How can you use the
value 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 clazsmate stated that
Z4 and £5 are
adjacent. Do you
agree? Justify your
reasoning.

@) Talk About It!

A classmale stated that
£4 and £2 are also
adjacent Do you agres?
Justify your reasoning.

Learn I|dentify Adjacent Angles

Two angles are adjacent angles if they share a commaon vertex, a

common side, and do not overlap.

The diagram shows four pairs
of adjacent angles.

Lland £2
£2 and £3
£3 and £4
£4 and £1

The diagram below shows three intersecting lines.

X/"
‘ z .
4fa

Which angles are adjacent to £27
Which angles are adjacent to £57

Example 4 |dentify Adjacent Angles

Name the angles that are adjacent to Z1.

Because 1 shares a common side
and vertex with £2, they are adjacent
angles.

What other angle shares a side
and vertex with £12

50, £2 and £6 are adjacent to L1

396 Module B - Geometic Fgures
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Check

Select all of the angles that are adjacent to £3.

(1.2
| 1£2
(123
[ lza

| | £5

[ 126

m'ﬁu Cwnline Yo can complete an Exira Example online.

Learn Use Adjacent Angles to Find Missing Values

G Go Online Watch the animation to see how 1o use adjacent
angles to find & missing value.

]

Angle AER and angle BEC are adjacent angles.

mLAER + mLBEC = 180

Bx +1i5= 18O

—15 —115
Bx= EB5
Sx _ 65
L~ 5§
x=13

S0, the value of x is 13,

The adjacent angles form a straight angle.

The sum is 18407,

mZAEB = (Sxf, mZBEC = N5

Subtract 115 from each side.

Sirmpify.

Divide sach side by &

Simplify.
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&) Talk About Iu

How can you use the
value of x to find the
measure of JARC?

&) 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 efror.

Example 5 Use Adjacent Angles to Find Missing

Values

Write and solve an equation to

find the value af x.

The diagram shows that

mLIABC + mLCBD = maLABD.

mLABC + mSCBD = mLABD

Ex+63= 12B
—B3 —63
= &h
ox _ 65
E - §
Xx=13
So, x=13.
Check

A

miABD="128"

Write the equation

mLARC = 5a°, mECHED = 63,
mLARD = 128"

Subtraci 62 from each side.
Simphfy
Divide each side by 5

Simplify

Write and solve an equation to find the value of x.

o i

=

Part & Write an equation.

Part B Solve the equation.

mﬁnﬂﬂlne You cen compdets an Extra Exampls online.

398 Module B - Geometric Fgures
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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 ZA?

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 vour 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 1o sabve 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.

B Go Online
Watch the animation:

) Talk About It!

How can you solve the
prof¥em another way?

Lesson B-1 - Vertical and Adjacent Angles 399




Check

While playing racquetball, Tia bounced the ball off the wall at the
angle shown. Determine the measure of £4.

The measure of 24 is

nml.‘inthinz ‘You can complete an Extra Example anline.

ﬂIl 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.

400 Module B - Geometric Figures
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Practice

1. Mame the angle in four ways. [Example 1)

H

3. Refer to the diagram below. Identify three
pairs of vertical angles. Name all the angles
that are adjacent to £10. [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)

i:! Ga Onling You can comphete vour homework online,

2. MName the angle in four ways. [Example 1]

4. |dentify three pairs of vertical angles. Mame
all the angkes that are adjacent to £3.
[Examples 2 and 4)

5“3

9
L)

6. Write and solve an equation
to find the value of x.

(Example 3)
1207 ¥ (2x°

Test Practice

B. Open Response Write and
solve an eguation to find (3v)°
the value of y.

120°
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Apply

9. Levi was designing a kite. He needs to determine the ‘n =
measure of 24 before cutting the fabric. What is the (Bx + 4 A 1o
measure of angle A7

i4x + 26)°
10. Jess was drawing a map of her neighborhood.
What is the measure of the angle of the [3x + 15)°
intersection between Derby Drive and Rosemont? Rosemont
e {x + 105"
Derby Drive

. 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
miust eqgual 180°. Is the student correct?
Write an argument that can be used to
defend your solution.

402 Module B =« Geomelric Figures

12. @ Find the Error A student was finding
the value of x. ldentify the student's error
and correct it

& +6+ 60 =180

2% + 66 =180
2x =14
[2x + 8)° o x =57

14. {7 Reason Abstractly Determine if the
folowing statement is true or fofse. If true,
provide a diagram. If false, explain.

A poir of acute ongies can also be odjocent

angles.
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Lesson B-2

Complementary and Supplementary Angles

| Can... identify complementary and supplementary angles, and use
them to write and solve equations to find unknown angle measures,

Explore Complementary and Supplementary
Angle Pairs

E Online Activity You will use Web Sketchpad to explore the
properties of complementary and supplementary angle pairs.

What Vocabulary
Will You Learn?
complementany angles
supplementary angies

Learn |dentify Complementary Angles

Two angles are complemeantary angles if the sum of their measures
is 90",

The measure of angle 1

Words plus the measure of angle
2 equals 90 degrees. 1
Symbols mLl + mA2 = 90" 2

Example 1 Identify Complementary Angles
Give the measure of the angle that is complementary to the
given angle.

Complementary angles have a sum of 907, &0°

The equation 60 + x¥ = 90 can be used to find the
measure of the angle that is complementary to the
ghvan angle.

Becausa x = 30, the measure of the angle complementary to the
60 degree angle is

) Talk About It!

Trevor stated that all
complementary angles
are adjacent. Draw a
diagram that supponfs
his claim. Then draw a
diagram that [llustrates
a counterexample. is
Trevor comect?
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Math History
Minute

German mathematician
and astronomer
August Ferdinand
Mobius (1T790-1868)
created the Mabius
strip which has
fascinated
mathematicians
wiorldwide since. | is
created by twisting a
strip of paper ane time
and then peining the
two ends. The Mobius
strip anly has one edge
and one sida. You can
take a pencil and draw
a single line in a
continuous loop
without ever crossing
an edge.

Check

Seolect the angle that i= complementary to the
glven angle.

® A
®©
457

E Go Online You can compiete an Exira Example anline.

e 8

L
D

Learn Use Complementary Angles to Find Missing
Values

E Go Online Watch the animation to see how to use
complementary angles to find a missing value.

Step 1 |dentify the complementary angles.

LBAC and £
and have a sum of 90°.

are complementary

Step 2 Write the relationship between the
angles.

mLBAC + mACAD = 90°

Step 3 Write an equation by substituting for each angle measure.
(9x} + 36 = 90

Step 4 Solve the eguation.

Sx + 36 =90 Write the equation.
—36 —3b Subtract 36 from each side
Sy = 54 Simplify.
% = % Drvade each side by 5.
X = . Simplihy.

So, the value nf_x |5 6.

404 Module B - Geometrc Figures
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Example 2 Use Complementary Angles to Find
Missing Values

Write and solve an eguation to find
the value of x. c

Part & Write an equation. (2x°
Because mZABC and mSCBD have a 28"

sum of 907, write an equation showing A
that the sum of the two angle measures
=90,

| ]+ —ag

— S

Part B Soblve the equation,

2x 4+ 28 =90 Write the equation.
—28 —2H Subtract 28 from each side

2x= K2 Sirmpdify,

E R Civide each side by 2.

7%

x= Dinvide by 2
S0, x =31
Check

Write and solve an eguation to find the value of x.
D

C [Bx)°
B
A w0
Part & Write an eguation.

Part B Solve the eguation.

n'ﬁu Online You can complete an Exira Example online.

&y Think About It!

What Is the
relationship between
the two angles shown?
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i Think About It

What do you know
about two
supplemeantary angles?

Learn |dentify Supplementary Angles

Two amgles are supplementary angles if the sum of their measures is
1807

The measure of angle 3 plus the measure
of angle 4 equals 180 degrees.
Symbols m£3 + midq = 180°

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 ¥ represent the measure of the angle that s supplementary to the
given angle. The equation 135 + x = 180 can be used 1o represent
this situation.

Solve the equation for x.

135 + x =180 Writa the equabon.
—135 —135 Subtract 135 from each =ide
x =45 Simplify

50, the measure of the angle that is supplementary to the given
angle is 45°.

A06 Module B « Geomeiric Figures
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Check

What is the angle measure of the angle that is
supplementary to the given angle?

67°

L

Eﬁn Oniline You can complete an Extra Example online.

Learn Use Supplementary Angles to Find Missing
Values

You can use the properties of supplementary angles to find missing
measures,

L) Go Online Watch the
animation to see how to use

supplementary angles to find a
missing value. 108° / [4s”

Step 1 Identify the
supplementary anglas.

LADE and £BOC

Step 2 Write the relationship between the angles. Because
supplementary angles have measures with a sum of 180°,
sat the sum of the angle measures equal to 180°.

mLADR + mABDC = 1807

Step 3 Write an equation by substituting for each angle measure.
108 + 4x =180

Step 4 Solve the equation.

M08 4+4x= 1BO Wirite the equation
—¥8 —108 Subfract 108 from each side.
dy = T2 Simiplify.
If = % Divide each side by 4.
x=18 Simplify.
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Q Think About It
What is the relatonship
between the two
angles shown?

&) Talk About It!
Wiy wera tha
expressions for the
angle measures not set

equal to each other
(10x = BO)?

& Example 4 Use Supplementary Angls

Missing Values

Write and solve an equation to find the value of x.

Part A ‘Write an eguation.

Because the angles are supplementany angles, set the sum of the
two angle measures equal to 180°.

10x + 80 = 180

Part B Soblve the eguation.

10x + 80 = 180 Write the equaton
— B0 —R0 Saibéract B0 from each side
10 = 100 Simpfify
1= _ 100 P s e e
]D e 1U LANEIE =gl iU Ly II-I
X = Samplify
So,x =10

Write and solve an eguation to
find the value of x.

Part A Write an equation.

Part B Solve the equation.

X =

L3 Go Ondine You can complete an Extra Example online
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@ Apply Engineering

A space shuttle scaffold has the angles shown.
Engineers determined that the measure of
angle x neads to be about 7% less to be mare
supportive. What is the measure of the new
angle?

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 Deoscribe the context of the problem, in your own words.
Second Time What mathematics do you see in the problem?

Third Time What are yvou wondering about?

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

use?

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

4 How can you show your solution is reasonable? @ Talk About Itf

Q Write About It! Write an argument that can
your solution,

be used to defend How do you calculate
the 7% decraaze in the
measure of the angle
labeled x*7
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Check

In the winter, a solar panel is set with the angles shown, In the
summer, the measure of angle x is reduced by about 46 2%. What is
the new measure of the amngle in the summer? Round to the nearest

The new measure of angle x is about

E Go Online You can compdete an Exdra Example online.

IjI] Foldables it's time to update yvour Foldable, locatad in the
Module Review, based on what yvou learned in this lesson. If you
hawen't already assembied your Foldable, you can find the
instructions on page FL1.

{

=

el 2 e
i | f
T
1
b
B e e i i
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Practice L} Go Oniine You can complete your homework anline.

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. Exsmple 3

4. 5 160° 6. 50°
128°

Write and solve an equation to find the value of x in each figur . Examples 2 and 4)

F A B. -

22° 65°

b+ 2p

1 12.

Capryrih 18 M-S0 Bl i bin
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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

14. Truman's father is designing a toy car ramp for
him. His 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. ﬁﬁ’ Persevere with Problems Find the
angles. Label the measures of the anglas. measure of angle A and angle B for the
given situation.

complemeantary angles A and 8, where
mLa = [y — 16)" and m2ZB = {y + 4

17. (@‘ Justify Conslusions A student said 18. What is the value of x7 Write an argument
that a pair of complementary angles cannot that can be used to defend your solution.
also be adjacent angles. |s the student
cofrect? Explain. Support your answer with 2
a drawing.

Lol B

412 Module B » Geometric Figures

A T | ey gy O kg



Lesson B-2

Triangles
| Can... classify and draw triangles, freehand, with tools, and with What Vocabulary
technology given certain conditions, such as angle measures or side Will You Learn?
lengths. acute triangle

equilateral iriangle
isosceles triangle
Explore Create Triangles abtuse triangle
right triangle
) Online Activity You will use Web Sketchpad to explore the scalene triangle
relationships among the side lengths or angle measures in a triangle.
!
3|
o |
wly |
e ;
. L]
= [ 5 | }
!
Learn Classify Triangles
A triangle is a figure with three sides and three angles. The sum of
the measures of the angles is 1H0°.
I
A triangle can be classified by its angle measures,
(&) Talk About It!
acute tr}&r_l_gl_e 1 three acute ang_:i_e:; Al Expilain to a classmate
obtuse triangle one obtuse angle why right equilateral
. i ; = amd obtuse equilateral
: right triangle one 90° angle triangles are not
;: A triangle can also be classified by its sides possible.
i
4 scalene triangle three unegual sides i
5_: isosceles triangle at least two equal sides |
: e R e
i equilateral triangle three equal sides
Classify each triangle by its angles and sides.
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ko Think About It

What iz an obluse
angle? What are
congruent sides?

Learn Draw Triangles Freehand

You can draw a triangle freehand given the angle and side length

descriptions.

ﬁ Go Online Watch the video to learn how o draw triangles

freehand.

The video shows how to draw an obtuse scalene and a right
tsosceles 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 hawve 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.

Step1 Draw an obiuse angle. The angle
should be greater than 907 and

less than 180"

Step 2 Draw the sides. None of the sides
should appear be congruent.

414 Module B » Geometnc 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 or
more 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 stil
obtise. The sides can be many different lengths as long as they are
not congruent. So, 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 triangle 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 Onllne You can complete an Exira Example online

& Talk About It!

Make a conjecture
about three
characteristics that
would create a unigue
triangle. Draw an
example 1o support
your conjecture. Then
find a counterexample,
if one exists.
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(&) Talk About It!

How do toolks help you
draw a triangle with
greater precision?

Learn Draw Triangles Using Tools

¥ou can draw figures with greater precision if you use tools such as a
ruler or-a protractor.

m Go Online Watch the video to see how o 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 20° angle
from one endpoint. Because you are
only given one length, the second side
can be any length.

Connect the endpoints 1o 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. 9 cm

120°
Tam
Connect the endpoints of the two
sogments to draw the third side of the
triangie.
9cm
7Tom
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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 50, 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 et
triangle. "d"x

Step 2 Draw the first angle. Use the o N
protractor to draw a 45° angle ol \
from ane end of the segment. 4 n

- L]

Step 3 Draw the second angle. Use

-
#
&
the protractor to draw a 60° 2 45° 60° »
angle from the other end of
the cegmeant.

Step 4 Extend the sides of tha
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 |s possible.

So, a triangle with angle measures of 45°, B0°, 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. Ifitis
possible, draw the triangle. If not, explain wiy.

Dﬁu Cralime You can complete &n Exira 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
passibile?

3 Talk About It!
Is it possible to draw
a different triangle
with those same
characteristics? If so,
draw the triangie. If
not, explain.
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@) Talk About It!
Without trying to draw
the triangle, how do
you know a triangle
with a B3 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 whether or not it is
passible 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 tiangle. If
not, explain why.

Step 1 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.

Stap 3 Use the protractor to draw a 127 angle from the other end of
the segment.

Step 4 Determine if the sides intersect
Uise this space below for your drawing.

S0, because the sides do not intersect, a triangle with angle
measures of 63°, 127°, and a side of 4 inches between the two angies
s not possible.

Check

Use a ruler and a protractor to determine if it & possible to draw a
triangie with a 307 angle, a 60° angle, and a side that measures

7 centimeters between the two angles. T it = possible, draw the
trianghe. If not, explain why.

m Go Ondine You can compdets an Extra Exampls 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 747 angles. Do these conditions determine a unique triangle,
mone than one triangle, or no triangle?

mSBAC = 320° AB = 326in
msCBA = 140° AC = 3.26in.

A c

B

The side lengths can vary, but the angle measures stay the same. 5o,
the given conditions create more than one trianglhe.

& Talk About It!
Without using
technology, is there
ancther way to
determine how many
triangles can be drawn?

Pause and Reflect

Us=e 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 mara
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 6 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 6 inches_ Let BC = 6 inches.

A
AB=37n.
AC=T1Tin.
BC=60in.

B

=
Step 2 Using Web Sketchpad, drag the vertices to create a triangle
50 that AC = 5 inches and AR = 3 inches.

AB=30in.
AC=50in. A
BC=680in

C

5o, a triangle with side lengths of 3, b, and 6 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 triangie. If

not, explain wiy.

E Go Ondine You can compdets an Extra Exampls online.
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Practice

1.

7.

Draw a triangle with three acute angles and
two congruent sides. Classify the triangle by
its sides and angles. Then determina if
these characteristics create a unigue
triangle or more than one triangie. (Examgple )

. Use a ruler and a protractor to determine

whethar or not it is possible to draw a
triangle with a 50" angle, a 807 angle, and
an BO" angle. If so, draw the triangle. If not,
explain why. [Examples 2 and 3)

. Use aruler and a protractor to determine

whether or not it is possible o draw a triangle
with a & millimeter side, an 8 millimeter side,
and a 90" anglke between them. If so, draw the
triangle. If not, explain wiy. [Examples 2 and 2)

Use Web Sketchpad or other geometry
software to determine whether or notitls
possible to draw a trangle with side lengths
of 2, 2, and 5 inches. If so, draw the triangle.
If not, explain why. [Example 4)

G o Onlinge You Can complete your homework anlines.

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 unique trianghe or
maore 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 60° angle, a 60° angle, and a
&60" angle. If so, draw the triangle. If not,
explain why. [Examples 2 and 3]

. Uze 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
so, 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.
| 35" 15°, 1307
| 1907, 3 inches, 7 inches
707, 70, T0°
17 inches, 8 inches, 2 inches

| !'5inches, 6 inches, 7 inches
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Apply

8. The figure shows the Dak Creek trail, which is shaped

like a triangle. Solve the equation 81 + 78 + x =
find the value of x in the figure. Then dassify 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 38 + 104

to find the value of k in the trianghe. 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° angie, and a 5-inch
side is not possible?

13. '@ 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.

© 505

1. Draw a triangie with one angle greater than
90° and no congruent sides. Then classify
the triangle.
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Lesson 2-4

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 aobjects 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 moded to the measurements of the real object. The
measurements on a drawing or model are propartional 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.

S

i |
1
|

2

£

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 BO0 feel

Scale Length
3 2 L]
map — lunit _ 4 wnils — map
actual — RO R TR — actual

What Vocabulary
Will You Learn?
scike

scale drawings
scale factor

scile models

(&) Talk About It!

What might be a good
scale to use for the
scale drawing of the
Eiffal Tower, if the
actual height of the
tower = 324 meters?

Lesson B-8 - Scake Drawings 823




\ @ Example 1 Use Scale Drawings to Find Length

Usze 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
solvie the problem?

The distance betwesan the two cities on the map is 4 units.

Step 1 Write an equation involving 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.

. - R
|
' Tunit _ 4units

24 miles  d miles
\ A
"\.__\_ =

i

Sao, the actual distance betwesn the cities s about 24 % 4, or
milas.
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L=

On the map, the distance between Akron and Cleveland s I-%- units.
What is the actual distance between the cities?

LAKE ERIE

B Go Oailine You can complete an Exira Example onlne.

Learn Create Scale Drawings

i:} Go Onlime 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 (1)
Room _ 10 12
Bed 35 6.5
[_}res_ser _ 1.5 b

Choose a scale for the drawing HHEEEE

] R (1]

and convert each measurement | [11 ;] ! 8

using the scale. On grid paper, 1 _'1| ][’.T,I
use the scale to draw the ganss mam EEEEENEEEE

measurements. One unitonthe b HHEHEEHEETH
grid paper equats 0.5 foot of i RSl FEEE S ,'._.1‘ i

sctua engih. g aliasa SR aenii nuit

WEEAREEEREEEESuTEL ‘.

SHemnsmanansEsnanEg Ig

||||||||||||||||| i b
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Learn Use Scale Drawings to Find Area

You can use scale drawings to find the actual area of a space. First,
write an equation invalving eguivakent 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.

Seating

9in.
Scole:1in.=5ft

Step 1 Find the actual length of the kitchen.

1in Sin. 1 1l ~
SR IR Becquse 1 X 8= 9 multiply 5 X 9
d
Actual fengthe it

Step 2 Find the actual width of the kitchen.

limn, _ Sim, B S
Eﬂ - “:H Becaus=1 5 O, MUEGEY 3 =
Actual width: fit

Step 3 Find the actual area of the kitchen.

Area = length ¥ width
= 45 = 2h
= 112512

S50, the actual area of the kitchen is 1,125 square feet.
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The scale of the floor plan is
1inch = 3 feet,

What is the actual area of
Bedroom 37

Bedroom 3 is a rectangie.

Ta find the area of Bedroom 3,
first find the length and width
of Bedroom 3.

Bolhtoam

Tin 4 in

ERi xfi

The actual length of Bedroom 3 is 3 = 4%, or 13% feat,

Step 2 Find the actual width of Bedroom 3.

1in. _ 3in

It T wh
a

The actual width of Bedroom 3 is 3 ¥ 3, or 9 feet.
Step 3 Find the area.

The area is13.5 x Bor—_ square feeL

': Tl T

Find the actual area of Bedroom 1.

m Go Crnline You can complete an Extra Example onlime.

ar
by Think About It!
What unit of measure

willl you use in your
answer?

Lesson B-8 - Scale Drawngs 827



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

L) Online Activity You will use Web Sketchpad to explore how to
reproduce scale drawings using different scales.

N D Skl

Al A -
LR E s
i Db
=l =
Bolem  uim
i el

@ Example 3 Reproduce Scale Drawings

to# Think About It

Wil drawing be The diagram represents a city park. The scale is 1 unit = 30 meters.
smaller or larger than Reproduce the drawing with a scale of 1 unit = 10 meters.

the ane shown? e

£

r

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 of the park are 4 -30or ___________ meters and
15-30o0r — meters,

Using 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.
foontinued on next poge)
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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.

Check

The drawing shown uses a scale of

1 unit = 2 feet. Choose the drawing that
is reproduced using the new scale,
1unit = 6 feet.

®

B‘Eﬂ Cralime You can complete &n Exira 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 ta

determing balore you
calculate the cost of

the flooring?

@ Apply Construction

William is laying new flooring in
a storacge shed. The bluaprint
of the floor shown uses a scale
of 1inch = 3 feet. if the hullding
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 guestion to answer of
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 sole the problem.

4 How can you show your solution is reasonable?

Q Write About ! Write an argument that can be vsed to defend
your salution.
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Chantele is buying wallpaper for one waill 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 wail of the living room? Round to the nearest cent if

necessary.

) Go Online You can compiete an Extra Exampie online.

Pause and Reflect

Compare what you learned about scales and scale drawings in this
lesson to concepis you learned in an earlier module or grade. How
did knowing those concepls help you in this lesson?
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Learn Find a Scale Factor

A scale written as a ratio without units in simplest form is called the
scale factor.

Find the scale factor of a model sallboat if the scale is
1inch = & feal

Jach Write the ratio as a fraction

6 feat
tinch _ _ linch
6fest  72inches
linch 1

T2 inches 72

Muftiply & feet by 12 to convert feet to inches.

Dinvide out the common units.

Eﬂ.mnscalefnctnrb.%_

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.

B e -
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P‘IECt iEE 'E Ga Onlline You Can complete your Bomewor onlire.

Refer to the map of Florida. [Example 1)

1. What is the actual distance bebaween
Daytona Beach and Orlando? Use a ruler to
measure the map.

2. What s the actual distance between Tampa
and Orfanda? Use a ruler to measure the map.

Refer to the floor plan. The scale of the floor

1in.=6 M
plan is 1inch = & feet. [Example 2)

3. Find the actual area of the hallway.

Kibchen

4. Find the actual area of the kitchen.

3 in. | Living Roam Bedroam 3

Test Practice

5. The drawing of a vegetabie 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 = & feet. drawing with a scale of 1 unit = 24 inches.
[Examgple 3)
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Apply

7. M. Miller is tiling hizs 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 fool, how much will it cost to tile the
bathroom? Round to the nearest cent if necessany. 1.25 in.

1.5in

B. Raul is drawing a plan for his bedroom. He needs to determine
the material costs for his flooring. The blueprint of the bedroom
uses a scale of 1inch = 4 feel If the flooring material costs
£2 .55 per square foot, how much will it cost to buy the flooring
for Raul's bedroom?

9. [fi7 Reason Abstractly Determine if the 10. Conduct brief research to find what careers
following statement is frue or folse. Write an use scale drawings.
argument that can be used to defend your
solution,

if the scole foctor of o scale drawing is
greater than one, the scale drowing Is
smalier thon the object.

M. Two cities are 64 miles apart. If the distance 12. A rectangle has an area of 24 square

on the map is 3% inches, what is the scale inches. The rectangle is reduced by & scale
of the map? factor of % What is the area of the new
rectangle?
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Lesson 8-5

Three-Dimensional Figures

| Can... describe three-dimensional figures and determine the
shapes resulting from horizontal, vertical, and angled cross sections.

Learn Describe Three-Dimensional Figures

& polyhedron is a three-dimensional figure, or solid, with flat surfaces
that are polygons. Prisms and pyramids are types of polyhedra.
Paolyhedra is the plural of polyhedron.

A 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.

Rectangular Prism Triangular 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.

Rectangular Pyramid Triangular Pyramid

The diagram shows the paris of a prism: the faces, the edges, and

the vertices.
An edge is the lime segment where two faces

of a polyhedron meet, BC is an edge.

B8 C  Afaceis aflat

/ surface of a
polyhedron.
Rectangle
DCGH s a
face.

=
A vertex, such as E, is where three or more
faces of a polyhedron intersect. Vertices is

the plural of vertex fcontinued on next poge)

What Vocabulary
Will You Learn?
bases

cone

ctoss section
cylinder

edge

plane
polyhedran
prism
pyramid
vertices
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How can you find the
number of faces, f the

base & 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 & single point, called an apex.

cylinder cone

..}..5. ‘

Example 1 Describe Three-Dimensional Figures
The figure shown s a rectangular prism.

Find the number of faces, edges,
and vertices.

The faces are the flat surfaces of the

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: AR, BT, TD, AD, TG, GH, DH, FG, EF, EF, AE, BF
The verticesare 4, B C. D E F G and H.

5o, a rectangular prism has © faces, 12 edges, and B vertices.

Check

The figure shown 5 a triangular prism.
Find the number of faces, edges, and
vertices.

faces: |

edges:

wvertices:

ﬂﬁn{:rﬂhe You can complete an Extra Example online.
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Learn Describe Cross Sections of Three-
Dimensional Figures

A plane i= 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.

B' Go Online Waich the video io see the cross sections of different
three-dimensional figures.

The video shows various three-dimensional figures and thalr cross
sactions. The table shows the threa cross sections of a cylinder.

Horizontal Vertical
A horizontal cross | & vertical cross | An angled cross
section results ina | section results in | section results In an

clrcle. i @ rectangle. | onral.

() Talk About It!

Cross sections are
sometimes uted to
show the interiors of
buildings, cars,
airplanes, and even
bugs! Research to find
examples of cross
sections and explain
how they might be
usad,

Example 2 Describe Cross Sections of
Three-Dimensional Figures
A square pyramid is shown.

Describe the shape resulting from a horizontal
cross section, a vertical cross section, and an
angled cross section.

The table shows the result of each cross section.

Harizontal Vertical

Angled

A horizontal cross A vertical cross An angled cross
section results ina section results in a section results in a
SOQuUare. triangle. trapezoid.

on

(&) Talk About It!
Why [s the cross
saction through the
cemter 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
bowi the cross sections
will look?

%Tal‘n: About It!

Mario states that all of
the faces of a cube are
squares. For this
reason, the shape
resulting from the crass
section of a cube is
always a square, no
matter which way the
cube iz sliced. Explain
why Mario i incorrect
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.

Anghled

An-amngled cross
section results ina

50, a rectangular prism has a rectangular vertical cross section, a
rectangular horizontal cross section, and a rectangular angled cross

m Go Ondine You can compdets an Extra Exampls online.

Horzontal

A vertical cross
section results ina

A horizontal cross
soction results ina

Check

Describe the shape resulting from the cross
section of the triangular prism.
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Practice L} Go Online You can complete your homework anline.

1. The figure shown is a pentagonal pyramid. 2. The figure shown is a trianguiar pyramid.
Find the number of faces, edges, and Find the number of faces, edges, and
vertices. Example 1§ vertices. ([Example 1)

3. A triangular 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 &. Open Response A sphere is shown.
resulting from & horizontal cross section, & Describe the shape resulting from a
vartical erozs zection, and an angled cross horizontal cross section, a vertical cross

section. Exmmples 2 snd 3 section, and an angled cross section.
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Apply

7. Refer to the figure. ldentify the figure. Find the number of
faces, edges, and vertices. Then describe a real-world
object that recembles this figure.

B. Refer to the figure. l[dentify the figure. Find the number
of faces, edges, and vertices. Then describe a real-world
object that resembles this figure.

9. Select a real-world three-dimensional 10. IE‘ Reazon Abstractly Determine if the
object. Draw the object and describe the following statements are olways,
resulting shape from a horizontal cross samefimes, or never true. Explain your
saction 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) are 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 faise. If false, provide a counterexample.
A prism always hos an even number of A prism alwaoys has 2 bases and 4 faces.
vertices.

A40 Module B » Geometrc Figures

MO D R 1



g £ & W Comar- 8 1 Bl (o by

Module 8 « Geometric Figures

Review

ﬂ:- Foldables Use your Foldable to help review the module:

Definhion Definrtion

Definition Definrtion

Angles
Triangles

Definrtion Defintion

Tab 1
Tab 2

Rate Yourselft 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 you learnaed, \ Write about a question you still have,
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Reflect on the Module

Uze what you learmed about geometric figunes to.complate the graphic arganizer.

€ Essential Question

How does geometry help to descnbe objects?

What are angles? How do angles help describe real-world objects?

What are triangles? How do triangles halp describe real-world ohjects?

VA TR |y e ey

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.
[Lessan 1)

o
0

|
| LACV
| LAVC

| £VCA

2. Table tem Place an X in each cell to indicata
whether each pair of angles represents a pair
of vertical angles, adjacent angies, or neither.
[Lesson 1)

wertical neither

adjacent

Land £3 .
/5and 26 | ' |
£5and 24 | | | |
Lland £2

3. Equation Editor The diagram represents tha
trajectory of an airplane at take off. The angle
that represents the trajectory of a etis 15%
greater than the trajectory of the airplane.
How many degrees does the lrajectory angle
of the jel measure? (Lesson 2)

120" ﬂ ﬁ

....Hl

EIEI

4. Open Response A troe is leaning as shown in
the fiqure. (Lessan )

{12x + 9}';?1'05“
- -

A. Write an equation that can be used to find
the value of x. Explain your reasoning.

B. What is the value of x7 What = the
measure of the acute angle formed by the
tree and the ground?
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5. Multiple Cholce |s it possible to draw a
triangle with side lengths of 2,3, and 5
inches? If yes, select the triangle that meets
the given conditions. If not, select the answer
that explains why it is not possible. (Lesson 3

@ AB=20in. 4
AC=30in. A
BC=30in. ¢

(©) It is not possible to draw the triangle
because the sum of two of the side
lengths is greater than the third side.

(B) It is not possible to draw the triangle
because the sum of two of the side

lengths is nof greater than the third side.

6. Open Response Lse a ruler and a protractos
to determing whether or not it i possible 1o
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 507, 8O,
and 40¢ possible.

7. Open Response The distance between
Franklin City and Wiliamsville on a map is
3.2 inches. If the scale of the map is
1 Inch = 15 miles, how many miles apart
are the two citles? [Lessan 4)

444 Module B =« Geomelric Figures

8. Open Response The shaded figure in the
diagram below represents a rectangular
parking loL The scale of the drawing is

1 unit = 40 yards. [Lessan 4)

A. What is the length and width of the
parking lot in units?

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
drawing of the parking lot?

9. Multiple Cheice Which of the following
describes the cross section of a oylinder and
a verbical plane as shown? [Lessan 5)

@ circle @ rectangie
ellipse (©) square

10. Multiple Cholce Which three-dimensional
figure has & faces, 12 edges, and 8 vertices?

fLezsnn 5)

@ rectangular prism
square pyramid
(c) wiangular prism
(§) wiangular 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 (v) in each row that corresponds with how much you already know
about each topic before starting this module.

KEY Before | After

.0 —ldontknow [ ._- —Iveheardofit.  § § — I know it D :'-r"-ﬁ. o+ D £

finding circumierences of circles

dirnensions

using circumferences of circles to find missing |
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

%
|

. Cut out the Foldable and tape it to the Module Review at the end of the
l'|1D|2|-.J|E "r"Du 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 vacabulary term that you may already know.

O area O face O regular pyramid
O center O lateral face O semicircle

O circle O pi O slant height

O circumference O prism O surface area

O composite figure O pyramid O volume

O diameter O radius

Are You Ready?

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

Example 1 Exampie 2
Find area of triangles. Find area of parallelograms.
Find the area of the triangle. Find the area of the parallelogram.

A= %’bh Area of a triangle A=bh Areas of a parallelogram

A= '%ﬁE}[E} Replace b with 6 and h with 3 A = [B)4) Replace b with B and h with 4

A=9 Simplity. A=32 Simplify

The area of the tiangle is 9 square feet. The area of the paralleiogram is 32 square
meters.

Quick Chack

1. A road sign in the shape of a tiangle has | 2. A banner in the shape of a parallelogram has

a base length of 18 inches and a height a length of 3.5 feet and a height of 2.5 feet.
of 16 inches. What is the area of the road What is the area of the banner?
Sign?

How Did You Do?

Which exercises did you answer cormectly in the Quick Check? G‘. @
Shade those exercise numbers at the right -

446 Module 9 = Measure Figures

L N E et al ISRl LEL TR



Lesson 9-1

Circumiference of Circles

| Can... find the circumferences of circles, 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. ;‘E"‘::r
rc

circumference
Learn Radius and Diameter dfT:}E*Ef

pi
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 s the distance from the center to
any point on the circle.

Label the parts of the circle with the cormact terms.

center diameter radius

Because the radius of a circle 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.

diameter d of a circle
given the radius r?

:

: @) Talk About Tt

] What equation can be
F used to find the

=

:

d=2r
1
r=2 ) Talk About It!
What equation can be
used to find the radius
rof a circle given the
diameter d?
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Explore The Distance Around a Circle

L3 Online Activity You will explore the relationship between the
distance around a circle and its diameter.

e o

e

b e . B m——

,E_ll-—-

Phrvme Do #3471
Peidiles  gommes

-

f=

&) Talk About It!

When you use 314

m%‘?—mﬂndme

circumference of a
circle, will it be the
exact clrcumferance or
an approximation?
Justity your response.

Learn Circumference of Circles

Circumfarence s the distance around a circle. The circumference of
a circle is proportional to its diameter. The exact ratio of % is

represanted by the Greek letter w (pi). The value of wis 3.1415926...
The decimal never ends, but is often approximated to 3.44. Another

approximation for T is '_‘-':_,1

The table shows the use of two formulas to find the crcumference of
a circle.

Words Model

To find the clreumference C of a
cirche, multiply m by its diameter,
d or 7 by two times its radius, r.

Symbols

C=xdor C=2nr

A48 Module 9 = Measure Figures
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@ Example 1 Find the Circumference Given the
Diameter
Big Ben is a famous clock tower in

London, England. The diameter of the
clock face is 23 feet.

Find the creumference of the clock
face. Use 3.14 for . Round to tha
nearest hundredth if necessary.

Because you are given the diameter,
use the formula C = wd.

C=md Circumference of
a circla

C = m[23) Replace o with 23

C=23n Simpdity. This is the exoct circumierence

C = 23(314) Replace m with 314

C=T7222 Simpdify, This s the opprommote crcumference
5o, the distance around the clock face is about _ feat
Check

The Niagara SkyWheel, which overlooks Miagara Falls, Canada,
has a diameter of 50.5 meters. Find the circumference of the
MNiagara SkyWheel. Use 314 for m. Round to the nearest hundredth
if necessary.

) Ga Online You can complete an Extra Example online.

& Think Abeut It

What formula can you
use ta find the
circumference if you
know the diameter?

(&) Talk About It!

In the fourth line of the
solution, why was the
equal =ign |=) changed
lo an approdimaiely
equal to symbal [=)7
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&y Think About It
What formula can you
use to find the

circumferance if you
know the radius?

& Talk About It
Why are the unils of
the circumference
given as inches and
not square inches ar
cubic 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 = 2wr.

C=2nr Circurmierence of a cirde

C= I'H( D Replace rwith 21.2.

C= | n Simplify. This is the exoct circumference.
|
C=424 ( |J Replace © with 3.4
1
C= | Simplify, This is the opproximofe crcumference

So, the crcumference of a circle with a radius of 21.2 inches s about
13314 inches.

Check

Find the circumference of a circle with a radius of 0.9 centimeter. Use
314 for . Write your answer as a decimal rounded to the nearest
hundredth.

L) Go Online You can compilete an Extra Example online.

Pause and Reflect

Compare and contrast the concepts of perimeter and circumference.

A50 Module 9 = Measure Figures
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Learn Use Circumference to Find Missing
Dimensions

You can use the formula for the circumference of a circle to find the
diameter or radius, given the circumference. Rewrite the
circumference formuta in terms of o or r using the properties of

equality.

C==xd C=2=r
o
C=mnd Circumference of a C=2xr
circle
£_=d Division Property of £ _ 2w
W ™ : Fis 27
Equality
% = g Eimpl'rf']-' E =F
g C
d== =2z

) Talk About Iti

Why s thera a 2 in

the denominator for the
equation ta find the
radius, but not in

the equation to find

the diamater?

@ 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 w. Round to the nearest hundredth.

Because you need 1o find the diameter, use the formula o =%.

d= % Diameter of a crcle

G5
id = E Replace mwath 2 and C with 66,
d= 21.02 Sirrpdify

50, the approximate diameter of the fountain's bronze ring is about
21.02 meters.

{ Think About It!

What is a good
estimate for the
diameler? Explain how
you caleudate that
estimats.

2 Talk About It!
How does the solution

compare o your
astimata?
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& Think About It!
What k= a good estimate
far the radius? Explain
how you caleutate that
estimate,

@ Talk About It!

How does your
solution compare to
the estimata?

Check
Find the approximate diameter of 8 basketball hoop that has a

clrcumference of 56.52 inches. Use 314 for . Round to the nearest

hundredth if necessary.

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 = &

27
C
F= = Radius of a circie
2w
T0.82 - ¥
r= 2314) Replace = with 3.3 and C with 7082
r=128 Simpfify

So, the approximate length of the radius of a circle that has a
T0B2-inch circumference is about __________ inches.

Check

Find the approximate radius of a circle with a circumference of
192 centimeters. Use 314 for . Round to the nearest hundredth.

B Go Ondine You can compdets an Extra Exampls online.
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@ Apply Gardening

Kamma has a circular garden with a radius
of 3 feet. The diameter of her neighbor's
circular garden is 2.5 feet longer than the
diameter of Kamma's garden. How much
landscape edging does her neighbor need
to border her garden? Use 314 for «. Round
to the nearest hundredth.

[3 Go Online Watch
thie animation.

1 What is the task?

Make sure yvou understand exactly what guestion 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!
Is it poszible ta find
the crcumierence of
3 What is your solution? the neighbor’s garden
Use your strategy to soive the problem. using only radius

measiurements rather
than finding the
diameters? Explain
YOUT rEasoning.

4 How can you show your solution is reasonable?

Q Write About ! Write an argument that can be used to defend
your sofution. |
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Check

A nickel has a diameter that is 2.16 millimeters longer than the
diameter of a penmy. If the radius of a penny is 9.525 millimeters,
what i= the circumference of a nickel? Use 314 for w. Round to the
nearest tenth.

-mﬁnﬂrilm ‘You can complete an Exira Example online.

Pause and Reflect

Create a graphic organizer that will help you choose when o use the

diameter or radius to find the circumference.
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Practice ¥ Go Online You can compiete your homework onling.

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 necessary. [Exampbe 1) build the ferce? Use 314 for . Round to the

nearest hundredth if necessary. (Example 1)

HER
=
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 m.
radius uf31-j- vards. Use 314 for . Write

Round to the nearest hundradth if

your answer as a decimal rounded to
Mecessary. (Example 2}

the nearest hundredth. [Examgpie 2

8. The world's largest flower, the Rafflesia, has 6. A helicopter pad has a circumference of

a circumference of 2B6 centimeters. Find 4?% yards. Find the approximate diameter of
the approximate diameter of the flower. Use the helicopter pad. Use 3.4 for 7. Write your
314 for w. Round to the nearest hundredth if

answer as 8 decimal rounded to the nearest
e G 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 m. Round to the nearest hundredth. 198 centimeters. Use 334 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 plder 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 334 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
much wire did his friend need to make the circular part of his
wand? Use 314 for 7. Round to the nearest hundredth.

M. 75 Persevere with Problems Find the 12. Draw and label a circle with a
distance around the figure. Use 314 for w. circumference between 10 and 15
centimeters. Label the length of the
diameter,
Fafte
13. ({l¥ Reason Abstractly How would the 14. ({i/ 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
SuUpport your reasoning. or less than 30 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

Q 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.

-

H;l———l—n

e

iy o 4

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 a parallelogram. You can then use
the formula for the area of a parallelogram to derive the formula for
the area of a crcle.

The process of writing the formula for the area of a circle based on
the formula for the area of a parallelogram is shown.

Capryrih 18 M-S0 Bl i bin

A=bh Area of a paralielogram
A= hr Because b = r, replace b with r

= A rentace: b el L
A={%C}r Because b = EC replace b with ;':

Because T = 27r, replace C with 2wr.

A= %ﬂﬂﬂr

The formula A = %ﬂnﬂr can be simplified to obtain 4 = ntr?. So, the
formula for the area of a circle A = wr?.
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Zu Chongzhi

Math History
Minute
Varous values for &
have been used
throughout history:
Chinese mathematician
Zu Chongzhi (829-
500 B.C.E.) calcuiated
mas 300 o

nar
21915929, Later,
Hindu mathematician
Aryabhata (476-550
C.E.) calculated 7
as :ﬁ?ﬂg In 1150,
another Hindu
mathematician
Bhaskara Il (1114-
T85) obiained a value

3837
of 1250- o 31416

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,
ghven the radius.

Waords Model

The area A of a circle eguals the
product of wand the square of
the radius r.

Example 1 Find the Area Given the Radius

Find the area of the circle. Use 3.14 for w. Round
to the nearest hundredth if necessary.

A= Area of a arcle
A= w22 Feplace rwith 14.2,
A= 20164 Simplify. This is the exoct area

A=20164314) FReplace wwith314

A= 6331496 Simplify. This is the opproximoie area.

So, the approximate area of the circle is square inches.
Check

Find the area of the circle. Use 3.4 for 7.
Write your answer &s a decimal rounded to the
nearest hundredih.

B Go Ondine You can compdets an Extra Exampls online.
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@ Example 2 Find the Area Given the Diameter

The city of Wellington s commissioning a statue
to honor their former mayor. The circular base of
the statue will be 26 feet in diameter.

What is the area of the space needed to fit the
base of the statue? Use 314 for w. 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

faat

Step 2 Calculate the area of the circle.

A=mnr? frea of a circle
2
A= Replace rwith 13
A= ™ Simplify. This is the exoct area
A= 159[ J Replace m with 314
A = 53066 Simplify. This is the opproximala area

S0, the area of the space neaded to fit the base of the statue s 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 214 for m. Round to the nearest hundredth if necessary.

B‘Eu Cralime You can complete &n Exira Example online.

fe# 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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ke Think About It

What k= 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 solution
compare to your
estimate?

Learn Area of Semicircles

A semicircle = half of a circle.

The table shows the use of the formula to find the area of a
semicircle, given the radius.

‘Words
The area A of a semicircle equals

Model
half the product of ® and the
sauare of the radius r.
Symbaols

& Example 3 Find Area of Semicircles

A wireless fence transmitter at the back

door of 8 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 fool radius

1
.ﬂ.=i1'nl1 Area of a semicircle
] 2 -
A= > Replace rwith 30.
A= |1'|.' Simplify. This is the exoct area,
| |
A= 4Eﬂ(| ] Replace = with 314,
A =1413 Simplify, This is the opprammaote area

So, the dog has an approximate roaming area of 1,413 square feet
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Check

What is the area of the semiciicle? Use 334 for w.

Write your estimate as a decimal rounded to the
nearest hundredth.

Eﬁnnnlu You can complete an Extra Example online.

Learn Use Circumference to Find Area

When you know the circumference of a circle,
you can work backward to find the area of the
circle.

C=1Elm

) Go Online Watch the animation to leam
how to find the area of the circle, given its
circumference.

Step 1 Find the radius of the circle.

C=2nr Circumference of a circle

B84 =2.314.r Replate C with 18.84 and = with 334,

1B.84 = 5.28r Stmplify.

1284 6.28r TR !

E38 ~ B35 Divizion Property of Eguality
3=r Simplify,

Step 2 Find the ares of the circle

A= frea of & drcle
As=314.32 Replace ™ with 234 and rwith 3.
A=2826 Simmpdify:

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 327 inches.

gmmtfﬂ What is the approximate area of the circle? Use 3.14 for =
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=27r Circumiference of a circle
| (= 2nr Replace C with 32w
2w _  Hwr Diwvision Property of Bquality; Divide each
0 | - | i side by 2w,
B=r Simplify.
&) Talk About It
What does the number The radius of the cirche is 16 inches.
32 reprasant when the
circumferance is 3277 Step 2 Find the area
A=mr Area of a cirdle
A=314- i Replace = with 334 and rwith 15.

A= Simplify.

So, the approximate area of the circle is BD3.84 square inches.

Check
The exact circumference of a circle is 137 feet What is tha

approximate area of the circle? Use 314 for . Round to
the nearest hundredth.

B Go Ondine You can compdets an Extra Exampls online.

462 Module 9 - Measure Figures

MO D R 1



Eapryragh 1 6 Al Comme 580 Bl it by

@ 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 circle? Use 314 for w. Round to the nearest hundredth if
necessany.

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 1o sabve 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.

&) Talk About 1t!

How did you know
that the radius of the
circle is one-half the
side length of the
square?
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Check

The Blackwells have a circular pool with a radius of 10 feet. They
want to nstall a 3-foot wide sidewalk around the pool.

What will be the area of the sidewalk? Use 314 for w. Round to the
nearest hundredth if necessany.

[ et W )

L -

nﬁnﬂﬂlm You can complete an Exira Example online.

Pause and Reflect

Describe when it is beneficial to use 334 instead of w, and when it is
beneficial to use w instead of 314 when calculating the crcumference
or area of a circle,
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Hams=

Penod Dat=

Practice

1. Find the area of the circle. Use 314 for m
Round to the nearest hundredth If
Necessary. [Example 1)

3. What is the area of the drumhead on the
drum? Use 314 for m. Round to the nearest
hundredth if necessary. (Example )

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 . Round to the
nearest hundredth if necessary. [Example 3)

7. The exact circumference of a circle is 18w
inches. What is the approximate area of the
circle? Use 314 for w. Round to the nearest
hundredth if necessary. (Exampie 4)

L} Go Oniine You can complete your homework anline.

2. Find the area of the circle. Use 3214 for 7
Round to the nearest hundredth if
necessary. [Example 1)

4. What is the area of cne side of the
penny? Use 314 for . Round to the nearest
hundredth If necessary. (Example 2}

6. Vidur neads to buy mulch for his garden
What is the area of his garden? Use 314
for m. Round 1o the nearest hundredth if

Necessary. [Example 3)

Test Practice

B. Open Response The exact circumference
of a circle is 34w meters. What is the
approximate area of the cdircle? Use 314
for m. Round to the nearest hundredth if
nNecessary.
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Apply

8. Tye has a square plece 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 334 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 bebween the area of the circular
garden and tha square garden? Use 3.14 for w. Round to the nearest
hundredth if necessary.

n @ Reason Inductively Explain how you 12. Draw and label & 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. {17 Persevere with Problems The bullseye = 14. ({7 Justify Conclusions Determine if the

on an archery target has a radius of 3 following statement is frue or fofse. Support
inches. The entire target has a radius of 9 YOour answer with an example or

inches. To the nearest hundredth, find the counierexample.

area of the target outside of the bullseye.

Use 314 for & if the length of o rodius is doubled, the areg
: s of the circle is also doubled.
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Lesson 8-3

Area of Composite Figures

| Can... find areas of composite figures by decomposing the figures What Vocabulary

into known shapes, and then adding the areas of those shapes. Will You Learn?
composite figura

Learn Area of Composite Figures

A composite figure is made up of two or more shapes. To find the
area of 8 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.

Cogryr a0 0 Wb Coen 500 Balin by

When analyzing the struciure of & composite
figure, such as the one shown, look for shapes
like the ones above into which you can
decompose the composite figure.
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\gy Think About It!
What dimensions/
measurements do you
need in order to find
the area of this

composite figura?

() Talk About It!
Describe another
method you can use to

find the area of the
composite figure,

& Example 1 Area of Composite Figures

Ayanna is painting a sign made I 21075 0n. '
from a plece of reclaimed wood :

What is the area of the sign? : 368 i :

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.
= =X
A=1L-w | =3 faly]
—145.4 =5.4.625

F— T

The area of the rectangie is 58 square inches and the area of the
triangle is 12.5 square inches.

Stap 3 Find the area of the composite figure.

E-E+Tl5=|

So, the area of the composite figure is about 58 +12.5, or
square inches.

Check

Find the area of the figure. Use 334 for w. Round to
the nearest hundredth if necessary.

=

E Go Online You can compate an Extra Example online.
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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 animaticn 1o 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=1Iw Area of entire figure, a rectangle

A=8-.86 Replace £ with B and w with &

A= | | Simpkify,

Step 2 Find the area of the unshaded region.

A=nrt #Area of unshaded region, a cicle
A=314.22 Replace = with 334 and r with 2
A= || Simplify.

Step 3 Subtract to find the area of the shaded region.
entire figure — unshaded region = shaded region

as - 126 = m?

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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kg Think About It

Which area formulas
will you nead to use to
salve the problem?

(£ Talk About It
Why Is the side length
of the square 85

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 = mwr? HArea of entire figure, a circie

A=314.-62 Replace 7 with 314 and r with 6

A= | Sirmiplify,

The area of the circle s approximately 113.04 square meters.

Step 2 Find the unshaded area.

A=s2 Arez of unshaded reguon, &8 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 s about 113.04 square meters. The area
of the square s 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 — 7225 = the area of the shaded region
s approximately 40.79 square meters.

Check
Find the area of the shaded region.

Eﬁnﬂrllne You Can compdets an Extra Exampls online.
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@ Apply Art

The members of the local
community centar arg
planning on using ceramic
tiles to create a mosaic on the
side of the bullding. Cne tile
covers 2.5 square feel How
many tiles are needed to make
the mosaic?

1 What 1= the task?

Make sure you understand exactly what guestion to answer or
problem to solve. You may want to read tha 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 abowut?

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

3 What is your solution?
Use your strategy to sabve 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 solve the
problem another way?
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Check

The Jamesons hired a fandscaper to create the walkway showr.
13651

4.2 f1

E L

Gat

421t

If one case of decorative stone costs $25 and covers 6 square feet,
how much will it cost to cover the walkway?

f LT L -H"..
{ o it |

iy

.mﬁnmu- Yo cEn compéets an Exira Exampls anlime

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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Hams Peniod Cat=

Practice 1L} Go Online You can complate your homewark anline.

Find the area of each figure. If necessary, use 3.14 for w and round to the
nearest hundredth. Example 1)

1. 2. 3

Test Practice
7. Find the area of the shaded region. 8. Open Response Find the area of the
[Example 2 shaded region.

20cm

i
]
:1Er.:m
i

)

40 cm
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8. Alonzo needs to sod his backyard. The figure shows the
measurements of the area of his yard which he intends to sod.
Cine pallet of sod covers 400 square 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
sguare footl. What will be the cost of the new countertop?

n @ Reason Inductively Write an argument 12. Create \Write and solve a real-world
explaining how you can find the area of the problem that invelves finding the area

shaded figure. of a composite figure.

13. @’ Reason Abstractly Suppose a 14. Draw and label a composite figure that
swimming pood is in the shape of a involves a rectangle and triangle. Then find
composite figure that has a curved side that the area of the figure.

is not a semicircle. Explain how you could
estimate the area of the swimming pool.
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Lesson 9-4

Volume
| Can... find volumes of prisms and pyramids by using formulas for What Vocabulary
volume of prisms and pyramids. Will You Learn?

cubic units
pyramid
Explore Volume of Prisms rectangular prism
triangular prism
Q Online Activity You will investigate the relationship between the wvolume
base area of a prism and the volume of a prism.
[
] e e T I
-
- : - i
| e |
| [— :
Learn Volume of Prisms &) Talk About It
The shape of the base
The volume of a three-dimensional figure is the measure of space it of a rectangular prism
occupies. It is measured in cublc units such as cubic centimeters is & rectangie. How
{em?) or cubic inches {in). can you replace the 8
in the formula
The table shows the use of the formula to find the volume of a prism. V= Bhta wiite 5

farmula specifically for
the walume of a

rectangular prism?

A rectangular prism has two parallel congruent bases that are
rectangles. A triangular prism has two parallel congruent bases that
are triangies.

Words

The volume V¥ of a prism is tha
praduct of the area of the base B
and the height f.

Capryrih 18 M-S0 Bl i bin

Symbals

V=8h
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! @ 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.

L )
Use the formula V= Bh to find
the valume of the jewelry box.
V=E8h Volume of a prism
V = (fwih The base is a rectangle, sa B= lw
V=184 -14.8)1256 Replace § with 184, w with 4.8, and f
with 25.6.
V' =6.971392 Simiplify,
So, the volume of the jewelry box is about _________ cubic
centimeters,
Check

A gift box has the dimensions shown. What is the volume of the gift

box? Write your answer as a mixed number in simplest form.

mﬁnﬂrllne You Can compdets an Extra Exampls online.
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Example 2 Volume of Triangular Prisms

Find the volume of the prism. Round to the nearest hundredth if
necessary.

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.
Vv =8Bh Volume of a prism

1
The base is a tiangle. so 5= b,
where b = 6.5 and i = B.25.

v=(3-65-825)n

V= h Simplify.
V= EE.BEE( I Replace h with 15.3.
V= 41023125 Simplify

S0, the volume of the prism is about cubic inches.

Check

What is the valume of the prism? Write your answer
as a mixed number in simplest form.

E'En Cralime You can complete &n Exira Example online.

& Think About It!

Which faces are the
bases of the prism?

% Talk About It!

When using the
formula ¥ = Bh to find
the volume of a
triangular prism, you
replace B with b
What is the difference
between 8 and b?
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Explore Volume of Pyramids

Bﬂnline Activity You will explore the relationship between the
volume of a prism and the wolume of a pyramid with the same
base area and height.

4

Learn Volume of Pyramids

A pyramid is a polyhedron with one base that is a polygon and three
of more triangular faces that meet at a commaon 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 & pyramid is the
perpendicular distance from the vertex of the pyramid to the base.

The table shows the use of the formuia to find the volume of a
pyramid.
Words Model
The volume V' of a prism ls one

third the area of the base B times
the hefght of the pyramid h.

Symbaols

V=

i ==

Bh

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.
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Example 3 Volume of Pyramids
Find the valume of the rectangular pyramid.
Use the formula V = 28 to find the volume of the pyramid.

1Lin
1
3tin
!.-"'=%Eh Volume of a pyramid
I-"'=%{E“lj".r The base is a rectangle, so0 B = fw.
vl sl v s
=3l3g-15 & eplace £ with 3, wwith 15, a
i

wl!hlg.

V= | Simplify

So, the volume of the pyramid is about 4% cubic inches.

Check

Find the volume of the pyramid. Write your answer as a decimal
rounded to the nearest hundredth.

22ctm

E'En Cralime You can complete &n Exira Example online.
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Learn Use Volume to Find Missing Dimensions

) Go Online Watch the animation to
leam how you can use the volume
formula to find missing dimensions. if

V=180 i

you know the volume.

The animation shows the steps o using
the volume formula to find the unknown

height for the pyramid shown.

Step 1 Write the volume formula.

1
\F—EE-'I

Step 2 Substitute the known values into the formula.
180 = (10 - 9)h V=180.8=10+9

Step 3 Solve the equation.

180 = %ﬂﬂ = 9 Write the equation.
180 = | |h Multiphy.
| I |
180 _ 30h Divide by 30.

O] O

_l =h Simplify.

The height of the pyramid is & inches.

Pause and Reflect

If the volume of a pyramid is given, what else must be given in order

to sobve for B?
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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 baze of the prism?

The figure is a trapezoidal prism because
the shape of the two paraliel 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' = 8h 1o find the area of the base of the prism.

V= RBh Volume of 3 prism

| |= a8 { } Replace V with 195.075 and h with T65.

185075 = 7658 Simpfify.
195.075 7658 STt
765 — TEB5 Division Property of Equalihy
25bh=8H Simplify.

50, the area of the base of the prism is 25.5 square centimelers.

Check

The pentagonal prism shown has a volume of

about 124% cubic inches. What is the area of
the base of the prism?

E'En Cralime You can complete &n Exira Example online.

f Think About It!
Which faces are the
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
reasening.
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ke Think About It
What formula will you
use to solve the
problem?

r@.'ram About It!

In the formula for the
volume of a pyramid,
why do you need to
multiply the praduct 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. i
If the velume of the model is
675 square inches, what is ™
the height of the model? AA——tn

You know the volume of the model and the side lengths of the base.

Use the formula V¥ = %Eﬁ to find the height of the pyramid.

V= % Bh Violume of a pyramid
V=%52h The base s a square, 50 B = 55,
675 = %{‘FEIHI Replace VW with 675 and s with 15
675 = %[:25:;: gy,
675 = Toh Multiphy.
% = % Division Property of Equality
9=h Simplify.

So, the height of the model is 9 inches.

Check
The pyramid shown has a volume MEEE% cubic inches.

Irin

atin

nEin

What is the height of the pyramid?

aﬁnﬂﬂhe You cen compdets an Extra Exampls online.

A82 Module 9 - Measure Figures

LA W TEE T T L Pt ]



Do ahn © Mgeme SH0 Gl s den

@ Apply Packaging

Li i= mailing a candie that has the dimensions
shown n 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 1o
fill the space around the candle?

1 What is the task?

Make sure you understand exactly what question to answaer 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?
Usi your strategy to solve 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 sofution.

@ Talk About Iti

How can you solve
this problem if the
volume of the
rectangular box was
unkreown and the
number of bags of
packing material was
given?

Lesssn 84 « Volume A83




Check

Thema has a raised garden bed in her backyard that is shaped like a
rectangular prism. It is 6 feet long, 3 feet wide, and % foot deep.

If a bag of garden soil holds 960 cubic inches of soil, how many

bags will Thema need to fill the bed?

Eﬁnﬂlﬂm You can complete an Extra Example online.

['EI 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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Hams= Period —. Dat=

Practice L} Go Online You can complete your homework anline.

1. A cooler is in the shape of a rectangular 2. A cereal box is in the shape of a rectangutar
prism. What is the volume of the cooler? priem., What is the volume of the cereal box?
Round to the nearest tenth if necessany. Express your answer as a decimal rounded

[Examgie 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 95 centimeters and a volume of 494 cubic
meters. What is the area of the base of the centimeters. What is the area of the base of
prism? (Example 4 the pyramid? (Exampie 5)
Test Practice

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 haight
of the stand? (Exampie &)

10. Open Response A triangular box of sticky
notes is shown. The volume of the box of
sticky notes s 54.6 cubic inches. What is
the height of the box of sticky notes?




Apply

M. Sasha = 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. f one bag of packing material holds 75 cubic inches

of material, how many bags does Sasha need 1o buy to fill the space
around the photo box?

95in

2B

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
miulch is at his house?

21m
13. Create Write and solve a real-world 14. ({l7 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 fove the
same bases and volumes, then the height
of the cube is three imes the height of the

pyramid.

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 volume of the
height of the prism. object.
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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
S " lateral face
Explore Surface Area of Prisms and Pyramids requiar pyramid
slant height
L) Online Activity You will investigate how to find the surface area of surface area
prisms and pyramids without using nets.
Learn Surface Area of Prisms
(& Talk About It]
The sum of the areas of all the surfaces, or faces, of a three-
dimensional figure s the surface area. When you find the surface &wm rfu'r e pitem
area of a three-dimensional figure, the units are square units. TR Can
To find the surface area of a rectangular prism or a triangular prism, you write a formula that
find the area of each face and then calculate the sum of all of the “'“:H help 3"‘;['-' find the
areas of the faces. Recall that you used nets to find surface area in an L AL Dy
anrfer grade rectangular prism with
£ y length £, height k, and
E Label the area of each of the faces of the prism in the net. width w? Share your
- formiilas with ather
! classmates. Campare
E and contrast yaur
£
:

Total Surface Area = 56 me + 56 m2 + 42 m? + 42 m2 + 4B m? + 48 m?@
=292 m?
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ke Think About It
How can you
determine how many
pairs of congrusnt
faces make up the
figure?

(&) Talk About It
Suppose you have
trouble remembering
that the forumula

SA =2Ffh+ 28w+ 2hw
can be used to find the
surface areaof a
rectangular prism. How
can you use the
structure of a
rectangular prism to
relate the farmula to
the area of each face?

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.

Front and
Bettam Back

Sudas

Area of sides: 2{9.25 - 13.6) or 2516 in?
Area of top and bottom: 2(75 - 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.

So, 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, S.A. = 28h + 28w + 2hw.

5A. = 2fh + 2fw + Z2hw Write the formuia.

= 2(75 + 13.6) + 2(75 + 9.25) + 2(13.6 » 9.25) Substitute

= 204 + 13875 + 2516 Simplify.
= K9435 Add.
Check

Find the surface area of the prism. Write your
answear as a mixed number in simplest form.

——

mﬁnﬂﬂtﬂe You cen compdets an Extra Exampls online.

488 Module 9 = Measure Figures

LA W TEE T T L Pt ]



Do ahn © Mgeme SH0 Gl s den

@ Example 2 Surface Area of Triangular Prisms

How much pnpnhmdndtnmﬂugiﬂ
box shown?

S5tep 1 Find the area of the bases and faces. ‘

In any triangular prism, the bases are 36im.
congruent, but the faces are not always 3im, 1
congruent.

In this trizngular prism, there are two
congruent triangular bases. There are three
rectangular faces, two of which are congruent.

Area of the Bases

Tim

din

LY [ There are 2 tnangular bases, sach with an ares
area =2{1-4-3 el

= 2{B6) Multipdy.

=12 Simpdity,

The combined area of the two triangular bases is 12 square inches.

Area of Face 1 Ares of Face 2 Area of Face 3
I1Ih IHIrL Wi
36 i6in aim.

-l P [ H] &30
L

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
needed to cover the gift box.

sguare inches of paper is

{&# 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 congrusnt?
Explain.

din

35in
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Check
Find the surface area of the prism.

Eﬁnﬂrllne You cen complete an Extra Example online.

Learn Surface Area of Pyramids

A regular pyramid is a pyramid whose base ks 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 9 = Measure Figures
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Example 3 Surface Area of Pyramids
Find the surface area of the pyramid.

Step 1 Find the area of the base.

qu base of the pyramid is a square with
4-inch sides. Use the formula A = 5% to find the
area of the base.

A=s? Arsa of 2-square
= 4% = 4% Each sideis -ﬂ% i,
= jg- '% Mtuttipiy.
=For20 Simpity
The area of the base Is 4% - 4% 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= %bh} There are 4 |steral faces with an area of %.tm
= J—-4i-113-} Repiace b with 4 and b with TH
=543 I epiace b with 45 and hwith 115
== i - l n E - 43 ol Lt
=TTEITR Sl

405 1 e
== Or 1ﬂ1; Simplify

The area of the lateral faces is 4(% - 4% - 1'%} of | square
inches. |

Step 3 Find the total surface area.

The area of the base is 2{}% sqguare inches. The area of the lateral
faces is 1:]1% square inches.

So, the total surface area of the pyramid is 2(]7:- + ‘I:ﬂ‘l-;-. or 12"%
square inches.

{& Think About It!
How can yau
determine how many
pairs of congrusnt
faces make up the
figure?

(&) Talk About It!

If the base was not &
square, wauld the four
triangular faces be

congruent? Explain.

Leason 9-6 « Surface Area 491



Check
Find the surface area of the pyramid.

i) Go Ondine You can complete an Extra Exampie online.

Pause and Reflect

How will you study the concepts in today's lesson? Describe some
Sleps you can take.

492 Module 9 - Measure Figures.
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@ Apply Painting

Domingo built a toy box for his ittle brother that is 42 inches long,
21inches 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?

covers BT sgiae feel

1 What is the task?

Make sure you understand exactly what question o answer or
problem to solve. You may want to read the problem three fimes.
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.

4 How can you show your solution is reasonable?

e 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?

Lesson 8-5 « Surface Area 493



Check
Lucia is covering boxes with fabric to sell at a craft fair. The boxes are

shaped like rectangukar prisms and measung 'Eﬂ% inches wide, 14%

inches long, and 3 inches tall. If she has 100 square feet of fabric,
how many boxes can she cover?

) Go Online You can complete an Extra Example online.

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 FLL

Volume

o
-
£ L

o

L

e
b
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Practice L} Go Oniine You can complete your homework anline.

Find the surface area of each prism. Round to the nearest tenth if necessary. (Example 1)

1.

Test Practice

3. How much cardboard is needed to make the | 4. Open Response What s 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. (Exampie 3)

5.

Lesson 9-6 « Surfaces Area 495




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 so, 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 additicnal 2.5 square feet of gift wrap to aliow for
overlap. How manmy square feet of gift wrap will Kenji use to wrap a gift

3.5 feet long, 18 inches wide, and 2 feaet high?

9. Find the surface area of a rectangular prism
with a height of 4-;- yvards, a length of 6.2
yards, and a width of 215 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 betwean 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.
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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 sofids and using the formulas
for volume and surface area of those solids.

Learn Volume of Composite Figures

The valume of a compaosite 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.

Coprywih 18 M-S0 Bl i b
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@ Example 1 Volume of Compaosite Figures

A toy block has the dimensions
shown.,
Wy Think About It! What is the volume of the block?
What are the different Round to the nearest hundredth if
three-dimensional necessary.
shapes that make up
the toy biock?

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=5 v=21an
= (8.4 = 3is?h
= 59270 = %(3.41'!&3
= 13642

So, the wolume 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 volume of the 1oy block.

L

50, the total volume of the toy block is about 592.70 + 136.42, or

72912 square centimeters.

Check

What is the volume of the composite figure? Round to the nearest
hundredth if necessary.

9iem

24om 24m

uﬁnﬂﬂhe You Can compdets an Extra Exampls online.

498 Module 9« Measure Figures
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Learn Surface Area of Composite Figures

&} Go Online Watch the animation to leam
how 1o find the surface area of a composite
figure.

958

Step 1 Decompose the figure into simpler solids.

This figure is composed of a rectangular prism and a triangutar 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
rectanguiar prism because it is not exposed in the onginal composite
figure.

Bottom  Left Right  Front Back
54t + w2 o+ 7287 + -Iﬂ] + 48f12 = !ﬁl

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
—
i + 135 +

e

W o+ mar= I

Step 3 Find the total surface arga.
294 + 102 = 396 ft?

So, the total surface area of the composite figure is 396 square feel

& Talk About It
One of the faces of each
figgure is not included
when finding the surface
area of the composite
figure. Explain wiy.

Lesson 9-6 = Volume and Surfece Area of Composie Figures 899




&g Think About It
The box is made up of
a pyramid and a cube.
Do any of the faces
overlap?

() Talk About It

Emilia added the
individual surface
areas of the pyramid
and cube, and claimed
that the total surface

3
area E?Eﬂ-ﬁs.quae

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? %63 In.

Step 1 ldentify the shapes of the faces of the
figure.

In the figure, there are five square faces and
four triangular faces.

1
Step 2 Find the areas of the faces. By .

The squares are all congruent, and the triangles are all congruent
Find the areas of the sguares and triangles.

Complete the steps.

Area of the five squares Area of the four triangles
- —aa )

A=5s2 A=4.(0n)

- | A3 [ ]

b

Step 3 Find the total surface area of the figure.

Find the sum of the areas of the sguare faces and triangufar faces 1o
find the total surface area of the figure.

5o, the surface area of the figure is 351% + 231%, or E#EJ-;- square
inches.

Check
What is the surface area of the figure? 16 in.

Bim

mﬁnﬂﬂm You Can compdets an Extra Exampls 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 scala
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,
wiould B00 sguare inches of plywood be enough to build the modei?

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 yvou wondering about?

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

D Talk About It!

If the bottom was

added to the model,
woLkd there be

enough phywood?

’ . Explain.
2 What 15 your solution? i

Use your sirateqgy 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 9-6 = Volume and Surface Area of Composite Figures 501




Check

Pam builds square-topped tables with the dimensions shown.

B0
2

175 in.

1.75 i

If cherry weilghs 0.02 pound per cubic inch, about how much will a
tabie made from cherry weigh? Round to the nearest pound.

Bﬁnﬂﬂlu You ean complete an Extra Example anline

Pause and Reflect

Describe the similarities and differences between finding the volume
of a composite figure and finding the surface area of a composite

figure.

Module 9 « Measune Figures
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Practice

1. Mya's lunchbox is shown. What is the
volume of the lunchbox? Round to the
nearest tenth if necessary. ([Examale 1)

435 in

4.750n

0.5 in.

3. What is the volume of the birdfeeder?
Round to the nearest tenth if necessany.

(Exarmple 1)

Zim

5. Find the surface area of the composite
figure. Round to the nearest tenth if
necessary. (Examale 2)

oL

Agh

L} Go Oniine You can complete your homework anline.

2. Anson's toy rocket is shown. What is the
volume of the rocket? Round to the nearest
tenth if necessany. [Example 1)

2iin.

B2 in
11n.
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.

(Example 1)

Bom

Eom 05cm

5em 0.5 cm

Test Practice

6. Open Response Find the surface area of
the composite figure. Round to the nearest

tenth if necessary.
9 m

Lesson 9-6 = Volume and Surface Area of Composde 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 wanis 1o
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.

10in

8. Jake wants to buy the foam gymnastic block shown. If the
foam used to make the gymnastic block costs $24.99 per
cubic fool, what is the cost of this block, to the nearest
doflar?

8. @ Reason 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.
comect? Explain.

Sem
1. {17 Be Precise Explain how finding the 12. Create Write and solve a real-world
volume and surface area of composite probiem 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

l'r;,'- Foldables Use your Foldable to help review the module:

Surface area =
(!
.
LB
£ <[
@
3 :
:E Volume = Surface area = et
]
-~
N
herght = 2.8 Im.
— 3]
K- o
= e

Rate Yourselft Q ©Q O

Complete the char 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

Use what yvou learned about measuring figures to complete the graphic organizer.

€ Essential Question

How can we measure objects to solve problems?

arala g

W

W |
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Test Practice

1. Multiple Cholce What is the circumference
of a circie with a radius of 7.5 cemtimeters?
Use 314 for 7. Round to the nearest
hundredth if necessary, {Lessan 1)

@ 471 em

@ 176.63 cm

(s) 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? Use
34 for m. Round to the nearest hundredth if

ReleSSary. (Lessan 1)

ﬁﬁ.ﬂﬂ

3. Open Response Whal is the area of the
circle? Use 314 for w. Round to the nearest

tenth if necessary. (Lessan 2)

4. Open Response Collin has 100 feet of

fencing to enclose:a pen for his puppy. He is
trying to declde whether to make the pen
clircular or sguare. He plans to use all of the
fencing. (Lessan 2

A If Collin uses all of the fencing, what
wolld be the area of each pen? Use 314
for w. Round to the nearest hundredth if
Necessary.

B. To hawe the largest possibie araa for the
pen, which pen should Collin build?

. Multiple Choice What is the area of the

figure? Use 314 for 7. Round 1o the nearest
hundredth if necessary. (Lesson 3|

10.8m

o

(@) 4061 m?
4512 m?

(©) 52.06 m?
(B) 81.21m?

. Open Response Find the area of the shaded

region. Use 314 for . Round to the nearest
hundredth if necossany. (Lassen 3}

Module 8 - Measure Figures  S07



7. Equation Editor A shoebox has the
dimensions shown. How many cubic inches
iz the volume of the shoebox? (Lessan 4)

lllﬂﬂ

8. Open Response Mikkl makes wax candles
that are shaped like regular pyramids as
showrn. How much way is needed to make
each candle? Explain your reasoning.
{Les=zan 4)

4.2in

9. Multiple Cholce What s the total surface
area of the regular pyramid? [Lesson 5)

(&) 14 ya?
® 120 yd?

508 Module 9. Measwe Figures

@ 138 yd?
@ 150 yd?

10. Equation Editor Jessie is building a
wooden box for a stage prop to use in the
school play. The dimensions of the box are
40 inches lang, 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 Jesszie to complete the job? (Lesson 5)

-~

11. Muitiple Choice Jacob is building a shed
with the dimensions shown. What is the
volume of the shed? Lesson &)

25n

6850

(&) 540 cubic feet
558 cubic feet

@ 620 cubic feet
@ 720 cubic feet

12. Open Response Find the surface area of
the figure shown. [Lesson G)

i Y by



Module 10

Probability

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 Before | After

O —tdontinow () —rveneardoin ) —tkmawit | () | ) Q|0 O O

finding likelihoods of probability events

finding refative frequencies

finding experimental probabilities
making p.rediclir:ms 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

Copmruh i O M Comme S0 Bl jw g ooy

finding theoretical probabilities of compound events

designing simulations of simple and compound events

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

O complementary event O relative frequency table

O compound event O sample space

O event O simple event

O experimental probability O simulation

O likefihood O theoretical probability

O outcome O theoretical probability of a compound
O probability averH

O probability experiment 11 ee diagram

O relative frequency O wniform 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 Checlc

Quick Review

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 Bed o332 Write the problem

denominator. The GCF of 20 and 36 is 4. = 032  Mulliph 5and 4

Then divide the numerator and denominator

=gl -2 Muitiply 20 and 3.
by the GCF. e
= 120 Multiply 60 and 2
20 _ 20+4_5
3 3E4 9
.18 . :
1. Write 30 in simplest form. 2.Find7-8-2

Hoawr Dhid You Do?
Which exercises did you answer commectly in the Quick Check? 1y (23
Shade those exercise numbers at the right 5 s

510 Module 10 - Probabiiny
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Lessan 10-1

Find Likelihoods

| Can... describe the likelihood of an event as impossible, unlikely,
equally likely to happen as not to happen, likely, or certain,

What Vocabulary
Will ¥ou Learn?
awvent

likelinood
Explore Chance Events outcome

Online Activity You will use Web Sketchpad to explore how to
describe the likelihood of events.

B4 R e mmE s = o e = e e e
— - —
Fom s -
- - vl
e ]
= L] —
e
- [ ——]

Learn Likelihood of Events

Suppose you loss a guarter into the air. There are two sides to the
quarter, and it can only land on one side at a ime. Each of these
results is called an outcome. The desired outcome or set of
autcomes s 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
to happen. You can describe an event's likelihood in different ways.

The table shows descriptions of likelihoods from impossible to
certain.

Equally

Impossible| Unlikely ;
Likoaly

Likaly Certain

having a AR hawving a
vt pioor fhan':ﬁi? good sure to
possible | chance of R 9 | chance of happen
SuCCess | ing SUCCESS

The phrase egually likely s used to describe the likelihood of an
event that is egually fikefy to happen as not to happen.

(&) Talk Aboiut It!

Describe an event in
everyday life that is
unilikely to happen.
Then describe an
event that is likely to
happen.

Lesssn 1041 « Find Likelihoods 511
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Example 1 Classify Likelihoods

For each likelihood, select the spinner that bast classifies the
likelihood of the spinner landing on the number 2. Assume each

spinner s spun once.
A B C

Egually
Lubaly

lripossibie Unbikely

Check

Classify the likelihood of each event as impossible, uniikely, egually
fikeely, likely, or certoin.

spinning a number less than 5 on a spinner divided
into 4 equal sections labeled 1through 4

choosing a weekday when randomiy 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 Ondine You can complete an Extra Example online.
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Practice ¥ Go Online You can compiete your homework onling.

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 homsier

3. the spinner landing on dog or cat

4. the spinner landing on bird

5. the spinner landing on an animal

8. the spinner landing on cat or hamster

Test Practice

v £ & W Come- 81 sl i by

For Exercises 7 and 8, a card is randomly selected
from the ones shown. A B

7. Multiselect Select all events that are unlikely to
happen.

i selecting the letter B S g

i selecting the letter T

salecting a vowel or S

salecting a consonant or vowel
selecting a consonant or A

i selecting the letter G or R

8. Multiselect Select all of the following events that are egually 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

Lesson 01 « Find Likelihoods 5413




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

most likebhy

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 she is a
vegetarian, s it likely or unlikely the person
i= not a vegetarian? Explain.

514 Module 10 - Probability

12. ({7 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.

14. 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.
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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?
expenmental probability
= probability
probabily speimens
relative frequency
anﬁne Activity You will use Web Sketchpad to explore how relative frequency bar
runmning an experiment helps to classify the likelihood of an event graph
relative frequency table
simple event

L
e
=

s
| -

-

e

Learn Reiative Frequency

Probability is 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 resufts of a probability experiment to compare the

_E number of favorable outcomes to the total number of outcomes. This
= is the relative frequency of the event.
i
H
3._' Relative frequency is the ratio of the number of favorable
:5 Words outcomes to'the total number of cutcomes n-an
expariment,
R s mumber of favorable outcomes

total number of outcomes

[eontinued on next page)
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(&) Talk About It

Where do you see
probability and relative
frequency in everyday
fife?

516 Module 10 - Probability

a 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
& star, records its flavor, and returns Flavor Number

it to the bag. He repeats these steps .lf{i"ie?-melnn 25
BD times. Based on Lewis' results, | Strawherry 36
what is 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

rolafive reuency = total frudt stars drawn

I
Bl

Step 2 Simplify the ratio by finding an equivalent ratio.

36 _ 9 Divide both 36 and BO by 4.

Step 3 Write the relative frequency as a fraction, decimal, and
percent.

As a fraction, the relative frequency ratio E%.

To write the ratio as a decimal and a percent, find an eqguivalent ratio
with a denominator of 100.

x5

5 == 1"'_5' Becsuse 20 x § = 100, multiphy 9 by 5

=045 zaj% means forty-five hundredtits, which is 045

= 45% Tdcl%- = 45% by the definition 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 045, or 45%.
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Example 1 Find Relative Frequencies

A number cube with sides labeled 1, 2, 3.4, 5, and 6 is rolled
20 times. The number b 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

'

=30

refative frequency of rollinga 5 =

Step 2 Simplify the ratio by writing an equivalent ratio.
+4

T
% = % Dhivide both € and 20 by 4
S
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.
w200

Because § x 20 = 100, multindy 1 by 20.

=02 % means hwenly hundredths, which is 0.20 or 0.2

ST % = 20% by the definition of percent

As a decimal, the relative frequency is 0.2, As a percent, the relative
frequency is 20%.

So, the relative frequency of rolling the number & is %r 0.2, or 20%.

Check

A spinner with equal-sized =ections labaled A B. C, D, E. and F is
spun 24 times. A vowel was spun 9 times. What is the relative
frequency of spinning & vowei?

E'En Onlire You can complete gn Extra Example online.

g Think About It

How will you set up the
ratio to find the relative

frequency?

2 Talk About It
Because the relative
frequency of rolling a
5 is 20%, describe the
likalinood that this
event will occur.
Explain.
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(&) Talk About It!
Is there another way
o find the relative
frequency?

(&) Talk About It!
Why might it be
advantageous to refer
to the relative frequency
as opposed to refarring
to just the frequency of
an outcome?

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

Whiat 5 your fovorite onimal exhibin?

results of a survey about their

Favarie: ashibit Exhibit Tally Frequency
Bears L 6
What is the relative
frequency of the favorite Elephants | RUHL S 17
exhibit being either penguins Monkeys | B L LI N
or bears? L
Penguins B m 13
Step 1 Find the total number Snokes . 13

of students surveyed.

B+ +21+13+13 = students

Step 2 Find how many students chose penguins or bears as their
favorite exhibit

6E+13= students

Step 3 Find the relative frequency by writing a ratio.

numbrer of students that chose either animal _ 13
total number of students sunveyead 70

So, the relative frequency is %. about 0.27. or about i

Check

Students at a junior high school were asked the guestion, "What s
your favorite activity at school?” The results are shown in the table.

Frequancy
Football 21
Basketball 13
. Track | 4
Volleyball 17
Snadent Councl 7
E-Elfld 13

According to the results, what is the relative frequency of a student’s
favorite activity being either track or football? Express the ratio as a
fraction, decimal, and percent. Round to the nearest hundredth,

L) Go Ondine You can complete an Extra Example online.
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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 spinmer with

three equal-size sections is spun &
number of times.

Find the relative frequency of
spinning green or blue for this
experiment. Express the ratio as a

& Think About It
What are the favorable
outcomes in this
problem?

fraction.
Red Gresn Bilue

Complete the table of frequency values.

Find the relative frequency by writing the ratio.

number of green or blue spins 24 4 22
total number of spins )

45
=Epor - Add. Than smplify

So, the relative frequency of spinning green or blue is EEE_

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

o w moe B @

Fish Other

Dog  Cat Bird
Pat

Whiat was the relative freqguency of a student’s favorite animal being
a dog or a cat? Express the ratio as a percent, rounded to the nearest
tenth.

B‘Eﬂ Cralime You can complete &n Exira Example online.

&) Talk About It!

The spinner has thres
equal-size sections.
Based on the
description of the
spinner, what might you
expect the results of the
graph o show after 60
spins? How do the
relative frequency
results compare to what
you might expect?
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(& Talk About It

Compare and contrast
the relative frequency
tabie 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 resufts
are shown.

Blood Type | Freguency

To find the relative frequency ratio for s

B
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: 15 Blood Type AB: 335

Blood Type B: 1% Blood Type O: 305

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

Frequency Frequency

Blood Type

0 45 o5 = 0.45

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.

05
045
(R |
se 3 scale 'of 0 to D5 0.35
Tor the relative frequency k|
values, because the 025
greatest value is 0.45, # 02
which is less than 0.5. ; Q1S
& ™
0uos

) . ] AB L]

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.
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Learn Experimental Probability from Relative
Frequency

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 autcomes o the total
number of aulcomes.

mumber of favorsbie outcomes
Ratic P levent) = — ~
total number of cutcomes

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 % 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 sach,
Similarities

the ratio of the number of favorable cutcomes to the total number
of outcomes in an experiment

The table compares and contrasts relative freguency and
experimental probability for this experiment.

number of favorable outcomes

A |
total number of outtomes  ~ 2

Difference

describing an event that has chance of an event happening
already occurmed in the future based on what has

L

already happened
* o
.—I :_a_. I|i=. )

ha|==
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ke Think About It!

How will you set up the
ratio to find the
experimental
probability?

&) Talk About It!

The relative freguency
and experimental
probability of type A or
type B blood have the
same value, 0.5 What is
the difference between
the two terms?

522 Module 10 = Probability

@ Example 4 Find Experimental Probabilities

Refer to the relative 0s
frequency bar graph o 045
shown that you saw g O
earlier in this lesson. E”‘ii
What is the experimental i |:r.1r.5
probability that a person % 032
chosen at random from E ois
the group will have (uk!
type A or type B blood? ﬂ-U:

& B s (=]
Blood 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)

0.40 +

The experimental probability has the same ratio as the relative
frequency. So, the exparimental 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 resuits are shown in the relative
frequency bar graph.

045

Card Clothes Dinner Garden Jewelry Flowess Home
Toxals Diecor
Gift

What is the experimental probability that an aduit chosen at random
will receive a card or clothes?

L) Go Ondine You can complete an Extra Example online.
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& Example 5 Estimate to Make Predictions

in baseball, a player's batting average is found by writing the ratio of
a player's hits to their total at-bats, and then writing the ratio as a
decimal. The player with the highest career batting average in history
had 4189 hits in 11,434 at-bats.

L P L WA W

Fa

Based on this relative frequency, how many hits can be expected in
a season where the player has 500 total at-bats?

Step 1 Find the relative frequency ratio of getting a hit.
number of hits 4183

number of at-bats ~ 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 h represent the
number of hits for 500 at-bats.

T ik
i I
1434 = 500

S L

F23

Rotmd 1434 to 11.500. 11,500 + 23 = 500

4189 1832

7434 = 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 equivaient
. 183

ratio could be o0

S0, in a season where the player has 500 total at-bats, it can be

expected that he will hawe about 182 or 183 hits.

b Think About It

How can you use the
relative frequency to
miake the prediction?

& Talk About It!
Supposze the player
hiad 200 hits in 500
at-bate. Does this
mean your prediction
was not accurates?
Explain.
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Check

- 1 .
Owver the past five years, it rained ong of the days 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?

-

nﬁnﬂrlhe You Can compats an Extra Example oniine.

Pause and Reflect

Compare what you leamed today with something simifar you learned
in an earlier module or grade. How are they similar? How are they
different?

Module 10 - Probability
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@ Apply Sales

Last year, 8 DVD store sold 670 action DVDs, 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 [ast 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 o 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 1t!

Iif mare than 1125 drama
DVDe are sold this year,
how does that compane
to the store owner's
prediction of the total
number of DVDs soid?
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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 praofit can they expect to make on sausage pizzas next month if
they plan to sell 525 total pizzas in that month?

Type of Pizza Frequency

Eﬁnﬂlﬂu You can compiete an Exdra Examiple onlir

[E] Foldables s time to update yvour Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't already assembled your Foldable, yvou can find the
instructions on page FL1.

Probakility R

gimple event compound event

MO L A
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Practice

1. A spinner with four egual 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
experment in which a number cube labeled
1 through & is rolled a number of times.

Number Cube Experiment

1 2 3 4 g B
Mumber Showing

Find the relative frequency of rolling a
number greater than 3. |{Example 3

Test Practice

3 Go Online You can complets your homework online.

2. The frequency table shows the results of a
survey about favorite exhibits. (Example 2)

Exhibit | Frequency
! .El-uli_mﬂ_y 1_2
| 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 parcent.

4. A random selection of students was asked
the guestion "What type of gift did you last
receive? and the results were recorded in
the relative frequency bar graph.

0.5

O

035

03

2

o

Money Gt cards D'u'l‘_':s
Gift Type

Ralative Freguency

What = the experimental probability that a
student chosen at random received a gift

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 order chocolate sauce is 85%. If there are 240 sundaes ordered
in one weakend, how many sundaes are expected to be ordered with chocolate sauce?

Lesson 10-2 = Relathve Frequency of Simple Events  S27




Apply
6. The table shows the number of each type of snack bag

that was sold this month at lunch. The school makes L i
$0.75 profit on each bag sold and expects to sell 1,200 Cheese Curis: | 250
bags next menth. Based on last month's results, how Popcorn 125
much profit can the school expect to make on potato Patato Chips ' 340

¥a
chips next month? P!'?T-Ff"!gl | EE

7. Alaundry detergent company's 32-ounce bottles pass inspection Tl%% 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 s
£3.45._ If 800 bottles of laundry detergent are produced, about how much money
can the company expect to lose?

8. @ Make Use of Structure A spinner with 9, Create Write and solve a problem where
three sections marked orange, yeilow, and you wuse probability to estimate and make
purple is spun 32 times. Purple is spun predictions.

24 times, orange is spun 4 times, and yellow
is spun 4 times. Draw what the spinner might
look like based on the relative freguencies.

10. ‘@ Persevera with Problems A number 1. ‘E’ Persevera with Problems
cube = rolled 24 times and lands on & three The experimental probability of flipping a
times. Find the experimental probability of red-yellow counter and landing on yellow

not landing on a 6. Express your answer as

g is %_ If the counter landed on red 35 times,
fraction, decimal, and parcent.

find the number of tosses.

528 Module 10 - Probability
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Lesson 10-32

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?
complementany event

sample space

theoretical probability

unifarm probakbility
madal

Explore Long-Run Relative Frequencies

{3 Online Activity You will use Web Sketchpad to explore the
relationship between long-run relative frequency and theoretical
probahbility.

o e o

[l

S o T
- -

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.

saaaaa

' Suppose you rolled a number cube ten sumber

f times and recorded the results as shown. Roille Frequency
: ol ledd

y

The relative frequency ratios of rolling a 1 o
1 or rolling a 6 are bath %, or 0, because [
neither of those numbers were rolled.

The sample space is 1, 2, 3, 4, 5, and 6,

even though rolling @ 1 or a 6 did not

happen. Al 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.

T I S S
O e == | M|
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ke Think About It!

What do you notice
abaodt the letters in the
word MATHEMATICS?

@ Talk About It

Why are there only

g letters in the sample
space oul of the

1 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 outcomes. In this
exampie, because some letters repeat, the cutcomes in the sample
space are each umigue letter that appears in the word. Record the
letters that are in the sample space In the diagram below.

mmmmsmrm s e e e d

The sample space consists of the unique letters of the word
MATHEMATICS. Each unigue letter is only listed once.

Check

In a 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, hazed, brown
brown, blue, green
@ biue, hazel, green
@ brown, hazel, green

L) Go Ondine You can complete an Extra Example online.
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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. Theoratical probability is based on uniform
probability, or what should happen in a probability experiment.

Theoretical probability |s the ratio of the
Words number of favorable outcomes to tha talal

number of oulcomes.

3 =r ol favorable oo =
Ratio 2 mumioer of favorable oulcomes
P{E‘I‘E‘ﬂﬂ tofal number of outcomes

The probability number line shows sample probabilities that
correspond with each likelincod.

Equalky
Impossible Unlikely  Likely Likely Certain
0% 5% 50% T5% T00%
0 i S 2 1
4 2 i
a 025 0.5 075 1

Suppose you lossed a coin twanty times and recorded the results as
shown.

Outcome | Frequency
Heads | 17
Tails | 3

The relative frequency ratio of tossing heads s %. 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 theoretical probability of tossing heads

is % The theoaretical probability of tossing tails is also %

Why are the relative frequency ratios so different from the theoretical
probabilities? Theoretical probability is what you showd expect when
conducting an experiment, while the relative frequency ratio
describes what octually happenad.

&) Talk About It!
The probability number
line shows that a
probability of § is
unlikely. What are
some other probabsiliby
ratios that are unlikely?

&) Talk About It!

A classmate said that
because heads turned
up almost eveny time,
out of the 20 tosses,
that it has to land on
tails on the nest toss. is
thie reasoning correct?
Why or why not?
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&) Talk About It

Suppose you desigred
an experimeant where

each trial consists of
selecting a disc,
recarding its number,
and replacing it. f you
conducted 10 trials,
how de you think your
results might compare
1o the theoretical
probability?

Example 2 Find Theaoretical 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 randaom.

What is the theoretical probability of selecting a disc marked with a
prime number on it?

3 There are three prime numbers:
mE = ==
Fprime) 8 3, 5.7 There are B numbers toisl
3 ] -
=g o 0375 or % Simplify,

So, the theoretical probability that a disc with a prime number on it s
selectad 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
®3

®
©

mﬁnﬂﬂlne You cah complete an Extra Exampie online

Pause and Reflect

How is finding the sample space halpful when finding theoretical
probability?

Modube 10 = Probability
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Learn Complements of Simple Events

Suppose you are rolling a number cube and the desired outcome s an
even number A sicoess i defined as rolling an even numiber. Rolling
an odd number s mot 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 prabability of an event and its
complement is 1, or 100%.

If the probability of an event is P{A), then

Symbuois the complement of an evenl is written as
Finot &) or PA').
. PA) + Plnot A) =1
- PIA) + PIAY) =1

Consider the following scenarios.
Scenario £ You rofl a number cube. The desired outcome isa 3.

The complement of this event is not rofliing o 3. In other words, the
complement is rolling a 1, 2, 4, 5, or &. Notice the relationship
between the probabiliies of an event and its complement.

P{3) = 1 There is'one nrumber 3 and a total of six numbers on the
B

mumber cube.

Pinat 3) = 5. There are five numbers that are not 3 on the number cube 1,
€ 24.5and6

The sum of the probabilities s equalto 1.

i 5

P13} + Plnot 3) = 1 + 2

mim

.o Add. Then sempliy

Scenario 2: You spin a spinner that is divided into eight equal-size
sections, numbered 1 through 8. The desired outcome is an even
numb.er.

The complement of spinning an even number is spinning an odd
number, or spinning o 1, 3, 5 or 7.

P'lwen}+ﬂm!‘even}=%+%
B

B or 1 Add. Then simplify.

& Talk About It
If you know the

probability of an event,
how can you find the
probability of is

complement?
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kp Think About It

What do you know
about an event and ils
complement?

(&} Talk About It

if you know the
probability of an event
ks 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 (ft}

random and wants to find Thimnder fiegon A

the probability of choosinga  Screamin’ Spyder | 410

roller coaster with a height I]psmr 185

less than 250 feet. Maniac 230

What Is the probability of FyngEegle = | 5% |

the complement of the Twister Wave 277

event? Triple Tornado 455
Uitra Loop | 196

Step 1 [dentify 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 roiler
coasters with a height greater than or equal to 250 feet

and "

There are 5 putcomes that make up the complement.

Step 2 Find the probability of the complement

Pinot less than 250 ft)

number of outcomes in the complement Wiite the probability ratio.
= number of totad oustcomes

There are 5 outcomes in the

I
oo

complement

5o, the probability of the complemeant is %. This is the same as saying
the probability of choosing a roller coaster with a height greater than
or egual 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 s selected at random. What is the
probability of drawing a marble that is not red?

B Go Online You can complete an Extra Example online.
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Apply Probability

A spinner with eight equal-sized sections
labeled 1 through B 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 o 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 soclution?
Use your sirategy to soive 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
i 225 times. Does this
mean that you will
always spin a number
less than four 225
times if the spinner is
spun 8O0 timas?
Explain.
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Check

A number cube labeled 1-6 is rolled 1,200 times. How many times
can it be expected to roll a multiple of three?

ﬁmm“ Wou can complete an Extra Exampie onling.

Pause and Reflect

How can you use your knowledge of fractions, ratios, and proportions
to help yvou in this lesson?

[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 assembied your Foldable, you can find the
instructions on page FLI.

v ——
=

Frobability R pe e

sirapie avend DOm0l ESenl

(TR L
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Practice

1. The spinner shown is spun once. What is the sample space? [Examgle 1)

2. Each letter in the word MISSISSIPP s written on a

placed into a bag. A letter i= 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 an il (Example 2)

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 saconds. What is the probability of
the compiement of the event? Describe tha
complement. (Example 3)

6. Red & 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. (Example 3)

Test Practice

3 Go Online You can complets your homework online.

piece of paper and

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 1895
[OiciaCorausel | 2W
Log Ride 120
' Roller Coaster : 55
Swings 275
Train : 300
o

7. Multiselect A sportscaster predicted that the local

75% chance of winning tonight. Select all of the val
team not winning.

o075 125%
025 3
175% T

high school baseball team has a
ues that represent the probability of the

Lessan 10-3 « Theoretical Probabdity of Simple Events  S37




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 cot, they will win a free cal toy. if the spinner is
spun 540 times throughout the day, about how many dog or cat toys
are expected to be given away?

9. The letters from the word FOOTBALL are written on 8 cards with one
letter on each card. One card will be drawn randomiy 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 . a@; Find the Error The spinner shown has
asample space. Then describe the sample 8 equal-size sections. A student said that

L the theoretical probability of spinning a
multipte of 3 on the spinner is .:,_ Find the
student’s error and correct it

12. ﬁ;‘? 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. Will event. Then find the complement.

tomoeTow be a good day to fiy a kite? Explain.

538 Module 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

probability experiment, while the theoretical probability is what
should happen based on the experiment’s design. The theoretical
probability and relfative frequency of an event may or may not have

the same wvalue.

For example, the theoretical probability of a coin landing on

heads Is %

Suppose you toss a coin once and it
lands on tails. The relative frequency
ratio of tossing heads is %. O, or 0%,
The number of times the coin landed
on heads Is 0, and there was 11oss.

in this case, the relative freguency, % Is
Aot equal to the theoretical probability, 5.

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 refative frequency is
still not the same, but it is closer 1o

% than it was for the one toss.

|
[
I
[
|
The relative frequency of an event is what actually happens in a |
|
[
|
[
|
[
|
[

Relative Frequency

Relative Frequency

1Toss

09
L1F:
ar
0.6
a5
0.4

03
oz
i

Heads Tails
Result of Coin Toss &) Talk About It!

& Tosses If you toes a coin &
1 times, will it always
04 land on heads twice?
VY Explain. How many
07 times dao you expect it
o6 ta fand on heads?
o5
0.4
o3
02
o

Heads TalE
Result of Coin Toss

[eontinued on next page)
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What happens if you continue to 16 Tosses

increase the number of tosses? 1

Suppose you toss the coin sikteen

times and it lands on heads ten times

and tajls six times. The relative -

frequency ratio of tossing heads is B

=l
or -

When compared to the theoretical
probability, the relative frequency is still

not the same as the theoretical
probability, but it is clozer to %—!:han it
was for the one toss or for the six tosses.

Heads Taills
Result of Coin Toss

Suppose the number of tosses continues to increase as shown in the
relative frequency bar graphs below.

30 Tosses 100 Tosses
1 1
Lk ]
E* 08
o
g as
a5
q,": 0.4
03
i 02
o1 |—
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 % The long-run relative frequency of an event will approach the

value of the theoretical probability as the number of trials increases.
This iz known as the Law of Laorge NMumbers.
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Pause and Reflect

Hawve each student in your class toss a coln 20 times and record
whether the coin lands on heads or tails each time. Compile the
results. Do the results demonstrate the Law of Large Mumbers? Why
or why not?

@ Example 1 Compare Relative Frequencies to
Probabilities

A tetrahedron s a three-dimensional figure with four equally-likely
outcomes, 1 through 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 Spinner

Neither 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?

Student 1 Student 2

K
owBH o m

Freg uency

cnd el

2 3
Result

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 Studemt 2
best represents Maribel's experiment.

in Dalton's experiment, the spinner's sections labaled 3 and 4 are
each greater in size than the sections labeled 1 or 2. The obsarved

results are likely to havie a greater frequency for these two outcomes.

The graph for Student 1 best represents Dalton's experiment.

t# Think About It

Are the outcomes on
the spinner equally
likely? Explain.

(&) Talk About It!

The number of trlaks in
this example was 50,
Suppose 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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Jaden and Mikhil each spin their respective spinners shown 50 times.
They each record their results in a frequency bar grapih.

Jaden

MNeither Jaden nor Mikhil wrote their name on their graph. Which
graph best represents the resulis that can be expected from Jaden's
experiment? Mikhil's experiment? Explain your reasoning.

Student 1

Froquancy
OWanoddEE

Frequency

B ks mom S

B E

Student 2

a Go Ondine You can complets an Extra Example online
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& Apply Experiments

Blaze randomly selects one marble from a bag that contains red,

biue, green, yellow, and orange marbles. He replaces the marble and
selects again. Blaze repeats this experiment 60 times. He then spins

a spinner with five egual-size sections labeled red, blue, green,
yellow, and orange 60 times. Which experiment can be best
represented by the graph shown?

Red Biue Green Yelliow Orange
Color

1 What is the task?

Make sure you understand exactly what question o 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 abowut?

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?

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

Talk About It!
Why does the graph
shown not represent
both experiments?

Lesson 10-4 « Compare Probabilities of Simple Events S83
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Check

Two experiments are conducted and their results are recorded in

frequency bar graphs.

Experiment 1

A number cube with numbers
1 through 6 is rolled 70 times.

Graph 1

Experiment 2

A card is randomly selected from
a bag containing the following:
six cards labeled 1

two

cards labeied 2

three cards labeled 3

five
one
four

cards labeled 4
card labeled 5

cards labeled &

There are 70 trials.

Froquanoy
B w8

Graph 2

3 4
Resull

Which graph best represents the results that can be expected from

Experiment 17 Experiment 27

&3 Go Oniine You can complete 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?

GOTER R g o i sy



Practice E Go Online You Can complete your homework 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, yeliow, green, and blue marbles, He replaces the
marble 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
2l
E 10 § 10
; ; I E “%5 B
° Yellowd Gresn Blug e Greadn Blue
Result

Test Practice

Copmuih i 0 M gemme S0 Llimaom

2. Open Response Two experiments are conducted and their results are
recorded in frequency bar graphs.

Expariment 1 Experimant 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. fivie & 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 triaks.

Graph 1 Graph 2

g"ﬁ gl -
gﬂ ‘gﬂ
i | I I i = =
ol £l —= —
o A B c o E o A B £ o E
Resu 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, vellow, and purple is spun
BO 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 Graph 2
25 25
20 20
15 15
w0 ol o -
&= & =
o (i}
Fed Bise  Yellow Purpie Red Biue  Yellow Purpie
Result Result
4. @’ Be Precise Compare and contrast 5. '@ Reazon Inductively A coin is tossad
refative 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 shouwld be
research the Law of Large Numbers. expected for Jayden's experiment, based on
Describe this law in your own words. the theoretical probability.

546 Module 10 - Probability
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Lesson 10-5

Probability of Compound Events

| Can... use organized lists, tables, or tree diagrams to find the What Vocabulary

sample space and probability of a compound event. Will You Learn?
compound event

theoretical probability of
a compound event

tree diagram

Explore Sample Space of Repeated Simple Events

a Online Activity You will use Web Sketchpad to explore how to
find the sample space of repeated simple events,

| i
| |
e — s |
".'H--- i
ATt P—— T }
-e |

[

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 s the
=gt of all possible outcomes.

Rolling a number cube labeled 1 through & followed by tossing a coin
is an example of a compound event. The compound event consists of
the two simple events of ralling 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.

v £ & W Come- 81 sl i by

» Tossing & coin has two possible outcomes: heads or tails.

[eontinued on next page)
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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 autcomes of rolling a number cube first, followed by tossing
a coin.
Mumber Cube Coin Result
Heacds 1, Heads
1 | Tails 1, Tails
Heads |2, Heads
? Tails . 2, Tails .
3 | Heads | 3, Heads |
 Tails | 3, Tails |
Heads 4, Heads i
Y ks aTals
. Heads 5,Heads |
Tails 5, Tails |
(Hoads __|6,Feads |
o | Tails | 6, Tails |
Talk About It The table shows that there are 12 outcomes in the sample space for
Does the arder af the compound event.
events ina compound
event affect the sample Complete the tree diagram that can be used to organize the possible
space? Explain. outcomes of tossing a coin first, followed by rolling a number cube.
Coin Mumber Cube Outcomes
.. Heads, 1
.................. Heads, 2
.................. Tails, 1
Tails, 2

..................

------------------

TrEErEmrTrEaEEITES

------------------

5o, regardiess of the order of events, the sample space in the
compound event consists of 12 ocutcomes.

548 Module 10 - Probability
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Example 1 Find the Sample Space of Compound
Events

Suppose a penny and a nickel are tossead.
What iz the sample space of possible sutcomes?
Each coin can land on heads or tails for any toss.

Methed 1 Use an organized list, such as a table.

Complete the table to show the possible outcomes in the sample space.

Penny Mickal Result
Head | Heads, Heads
Heads N R
- Heads | Tails, Heads
Tails I

Method 2 Use a tree diagram.

Compéete the outcomes for the tree diagram showr.

Penny Nickel Outcomes
Heads Heads, Heads
Heads
Tails
Heads
Tails
Tails

Lising either method, thene 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 chooses
one pair of pants and one pair of shoes, what i the sample space of
possible combinations of pants and shoes that he could wear on a
typical school day?

D-En Online You can complete an Exira Example online.

¥ Think About It

How many outcomes
are there for each
eveani?

&) Talk About It!

What do you notice
aboul the relationship
batween the number
of outcomes in the
sample space and the
number of oulcomes
in each avent?
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ke Think About It

How can you start a
tree diagram to model
the situation?

) Talk About It

Think about the
numbear of auteomes
you found using the
tree diagram. What is
the relationship
bBetween that valus
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 Rad [R) Pepperoni (P) Pan,R. P
Mushroom (M) |
Cheesea [C)
| White (W) | n Pan, W, P
' Thin ' Red (R)

Method 2 Use a tree diagram.
Construct a tree diagram.

Using either method, there are 12 different pizzas that can be made.

L " O ey
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Check

At a picnic, white, wheat, rye, or sourdough bread is available to make
a sandwich. Guests can select turkey, ham, roast beef, or chicken.
Guests can also select cheddar or Swiss cheese. I a guest randomily
sefects one type of bread, one type of meat, and one type of cheese,
how many possible outcomes are in the sample space?

B‘Eu Cralime You can complete &n Exira Example online.

Learn Theoretical Probability of Compound Events

When conducting a probability experiment, the theoretical
probability of a compound event (s the ratio of the number of
possible favorable outcomes to the number of total possible
outcomes in the sample space.

The thecretical probability of a compound event is the

Words ratio of the number of favorable outcomes to the total
number of autcomes in the cample space.
1 number of isvorable olComes
Ratio Plevent) = - - -

total rumber of outcomes

Coin

<

A coin is tossed. Then a number cube Mumber Cube

labeled 1-6 is rolled. The tree diagram
shows the sample space and identifies
the outcome of tossing tails followed
by rolling a 6. The tree diagram can
be used to find the theoretical
probability of this compound event

There are 12 possible outcomes,

There is 1 favorable outcome.

outcomes with tails and a & _l

total possible outcomes 12

So, the theoratical probability of tossing tails followed by rolling a
6 is 5.

Math History
Minute

Grace Murray

Hopper {(1906-1992)
graduated with a Ph.D.
in mathematics from
Yale University and
worked for the Naval
Reserve as a computer
programmer. in the late
1850s, she developed
a computer language
written in Enghlish rather
than symbols. Later,
she developed a
program that translated
the English words into
code, which led to the
creation of the
programiming language
COBOL (Common
Business Oriented

Language).
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k& Think About It

How would you begin
saiving the problem?

(& Talk About It

How can you classify
the likelihood of rolling
asum of 97

552 Module 10 = Probability

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 aor circle the cells that contain two rolls with a sum of 9.

Roll 2
1 2 3 4 b B

100203 0e 05 ne

2 |21 |R2| 23| 2y 25 26
Rolll 3 @132 @33 34 @5 6.6
4 (40 14243 449 (45 4.6
5 (5.1 (5.2 (5.3 (5.4 (55 (56
& (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 ara
rolled.

Step 2 Find the probakbility.

number of outcomes with sum of 9

Plsum of 9) = e Ot Lokl o Write the ratio.
_ 4 .
=3g Substitute
= 1 = 011 or about M1% Simplify

S0, the probability of rolling a sum of 9 is é_ of about 11.1%.

Check

A coin is tossed and then a number cube labeled 1 through & is
rolied. What is the probability of tossing taills and landing on an odd
number?

E Go Ondine You can compdets an Extra Exampls online.
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Example 4 Find Probabilities of Compound
Events

Two coins are tossed and a number cube labeled 1 through & 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

craking Heads [ e !

Yy Tamee i o e !
H BB e A I
_,.-" ----.-.-.-.-..i- -------------- i

T ------------------------- 1

Toasing Hests ™, s 2= 0000 0z s

e @0 e = 0900 T

H<s e
Tosding Heads B P L B

@ T Bacs . 00 N E
e These outcomes

T _@:':_—__—_—__ are not favorable

because heads is

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.
a

Plheads = 1 and even) = T —| Simiplify the ratio

5o, the theoretical probability of tossing at least one heads and

rolling an even number is = 0.375, or 375%,

{y Think About It

What loalis) can you
use fo find the sample
space and favarable
outcomes?

&) Talk About It!

How can you classity
the hkelibood of
tassing heads at least
once and ralling an
even number?
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Check

A spinner with three equal-size sections labeted red, green, and
yvellow = 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
yeflow, tossing heads, and selecting the number 27

nﬁnﬂnlhe You can complete an Extra Example anlime.

Pause and Reflect

When finding probability, the language used is Important Describe
the difference between rolling o 2 or & In a simple event, and rofling o
3 and 6 in a compound evenL

554 Module 10 - Probability
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Apply Outcomes

Two number cubes were rolled together

60 times. The relative frequency for rofling
a sum of 10 was -,51.; What s 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
probiem 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 vour 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 o soive 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,
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Check

John tosses a quarter and then spins a spinner with eight equal-size
sections labeled 1 through 8. 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 outcomes?

L1
=

-mﬁnﬂﬂlm ‘You can complete an Extra Example online.

[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 FL1.

Protabiiy T

gimple event coampound event
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Practice

3 Go Online You can complets your homework online.

1. An lalian ice shop sells ltalian ice in four flavors: lime, cherry, bluebarry, and
watermelon. The ice can be sarved plain, mixed with ice cream, or as a drink.
Using an organized list or table, what is the sample space of possible

outcomes? [Example 1)

2. A dell offers a lunch consisting of 8 soup,
salad, and sandwich from the menu shown
in the table. A customer randamly chooses
lunch consisting of a soup, salad, and
sandwich. Construct and use a tree diagram
to determine the sample space of the event.
How many possible outcomes are in the
sample space? Example 2)

Saup Salad Sandwich
Tortellini Caesar Roast Beaf |
Lenti Macaronl  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
A to D = randomly selected, What is the probability that the number

3 and a consonant are selected? [Example 4)

Test Practice

5. Open Response Lorelel tosses a coin 4 times. What is the probability of
tossing four heads? Express as a percent Round to the nearest tenth,

if necessary.

Lessan 10-6 « Probabiity of Compound Events - 557




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 experimeant
I= repeated 60 times. The relative frequency for getting a sum of 5
Was '-é What I= the difference between the number of expected
outcomes and the number of actual outcomes?

7. Olhvia tosses 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?

8. ({7 Justify Conclusions Matalie has a 9. |{]7 Persevere with Problems Kimiko and
choice of a black, blue, or tan skirt to wear Miko are playing a game in which each
with a red, blue, or white sweater. Without person rolls a number cube. If the sum of
calculating the number of possible the numbers is a prime number, then Miko
outcomes, how manmy maore outfits can she wins. Otherwise, Kimiko wins. Is this game
create if she adds a yellow sweater to her fair? Write an argument to defemd your
collection? Explain. response.

10. Does the algebraic expression x° represent | 1. Describe a real-world compound event that
the number of possible outcomes if the has a sample space with four possible
spinner shown is spun x times? Explain. outcomes. Show the sample space.

558 Module 10 - Probabiity
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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 wﬂ ‘i!hu Learn?
probability. simulation

Explore Simulations

E Online Activity You will use Web Sketchpad to explore using a
random number generator to model a simulation.
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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 box. To simulate
the event, you can design an experiment that has the same
probability of success. in this casa, the probability of success is %
because 1 out of every 3 haxes contains a prize.

One way yvou can design a simulation is to design a spinner that has a
probability of a successful outcome as F In this case. the spinner will
have three equal-size sections.

i -

i £ 6 W Cormar- 8 1 sl (o by

A

In this simulation, a success is defined as the spinner landing on blue
and represents selecting a box with a prize. A faflure is defined as the
spinner landing on red and representis selecting a box without a prize.

{cortinued on next poge)
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(&) Talk About It!

For the first event, how
Can a suctess be
defined? Haw 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, -?1: as
an equivalent fraction with a denominator of 6.

w2

i !

@i

3
3

5

In this simulation, success is defined by rolling 2 of the & faces and
represants selecting a box with a prize. Failure is defined by rolling 4
of the 6 faces and represents sefecting a box without a prize. You can
determine which 2 faces are successes. Suppose you determine that
rodiing a 1 or a 2 represents a cereal box with a prize. What rolis
represent a cereal box with no prize?

Five differant events are shown in the table. Choose the model that

can be used to correctly simulate each event by placing an X in that
ColLmin.

Spinner with Four

Event 5 R 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 :
az chance a qgirls’
soccer team wins its
first game

forecast shows & 50%
chance of rain

a marble is randomly
chosen from a bag
containing four
different color marbles

OTER Y F e g sy
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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, vou need to do each of
the fiollowing.

= Define what each outcome represents, and determine if itis a
success or fallure.

« Define what each trial represents.

G 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 egual 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.

Cne way to design the simulation is to toss a coin, because a coin
has 2 possibe outcomes. Because 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 a E
i ali it utcome requency

3 femnales, O males 14
2 females, 1 male _ 33
1 female, 2 males 4
!] Ieml_aj_els_ 3 malnf_-:f. 12

Step 3 Find the experimental prabability, which has the same ratio as
the relative frequency.

Step 4 Simplify the ratio.

—

o
100

Based on the simulation, the estimated probability that all 3 tiger cubs
will be female is -, 014, or 14%.

[eontinued on next page)

&) Talk About It

Use a tree diagram to
find the thearetical
probability of having
three female cubs,
How does the
simulated probability
compare to the
theoratical probabiiity?

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
is 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 roi. 2 spins, and a
successful trial

Each trial consists of is the pointer

two tosses of a coin landing on

and a successful event RAIN 2 times in

is represented by
tossing 2 heads.

d MoW.

Marbles

Suppose you have a bag with an equal number of red, blue, and
green marbles. What |s 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 ) L
numbers to represent | COnsists of 3
red. Each trial consists | Spins, and &

of rolling the numbear successiul trial
cube 3 times. A success | IS the pointer

i= landing on the 2 landing on RED
specified numbers 3 3 times in a row.
times in a row.

Football
Suppose that, on average, a professional football kicker makes
2 out of 3 of his field goals from the 40-yard 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

OTER Y F e g sy

represent the success 2 spins, and &
rate of =. Each trial | successful trial
A is the pointer

consists of rofling the

; ) landing on
cube twice. A success is GCI'{'_'I.I'E?E i
represented by landing | e
im & row

on any of those assigned
numbers 2 imes in a row.
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@ Example 1 Simulate Compound Events

& 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 ceraal?

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 13
design a spinner with three equal-size sections. You can let one
section, such as blue, 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.

Both Prizes

Z|F|5|F|8|8|F

Mo

KIS XX SIS XIXS
KR XIS PRSI X SN X

EIJ:IDIHJH"IU-'I-D«-LUM

Mo

Part B Find the probability.
How many packs had prizes in both boxes?

S0, the estimated probability of selecting a two-pack containing a
prize in both boxes, based on the 10 simulated trials is % 0.2, or
20%.

b Think About It

What tools can you use
ta simulate the
situation?

& Talk About It!

Based on the
simulation, estimate
the probability that
you plirchaze a
package of cereal
where neither box
contains a prize.

& Talk About It!

If 100 peopie 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 randomly 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

Select the appropriate way you can simulate the event, where a
success s recelving 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 any of the numbers 1 through
4. A failure represents one or both tosses landing on the numbers
5or6.

Each trial consists of tossing a coln twice. A success represents
both tosses landing on heads. A failure represents one or bath
tosses landing on tails.

@ Each trial consists of spinning a spinner with B equal-size sections
twice. Label 5 of the sections with a "C", and label the 3 remaining

sactions with an "X A success represents both spins landing on
"C”. A failure represents one or both spins landing on *X™

@ Each trial consists of spinning a spinner with B equal-size sections
twice. Label 5 of the sactions with a "C", and labal the 3 remaining
sections with an "X". A failure represents both spins landing on
“C" A success represents one of 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
“®” represents that they did not receive a gift card that day.
According to the results, what is the experimental probability that a
repeal customer receives gift cards two days in a row?

]
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Example 2 Interpret Simulations of Compound

4y Think About It
Events

How can you begin
A computer simulation was designed to simulate rolling a number solving the problem?
cube multiple times wntil 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
needed to obtain all of the even numbers on a number cuba?

o O3
g 028
& 02
L a5
a1
0.05

g .

& 7 B8 88 W M 12 B Talk About It!
Number of Rells to Roll All Possibie Even Numbers M this graph represants
25 trials, how many
trials did it take to roll
all even numbers in
eight or fewar rolls?
Pi= B rolls) = Pla) + P[7) + A8) The numbers &, 7, and B are Expdairn.

each kess than or equal to 8

Find the sum of the relative frequencies that indicate that six, seven,
or eight rolls were needed to obtain all of the even numbers.

=008 + 020+ 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 = 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?
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Check

Jake designs and conducts a computer simulation with 20 triats and
uses the data from the simutation 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 cnce?

035

5 5] F B q ¢ ] n
Mumbrer of Spins to Land on Each Mumber

B Go Online You can compdete an Extra Example anline.

Pause and Reflect

How will you study the concepts in today's lesson? Describe some
steps you can take.
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Practice L3 Go Online You can complete your homewark online.

1. Suppose the r_hzance of rain on Saturday is % and the chance of rain on
sunday is also . A student wants to run a simulation to estimate the

probability that it will rain on both days. {Exampie 1)

Part A 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.

==
o0
w0
&

Rl ' 2 3 4 5 6 7 89 |
M N (R R N N R R N|R N
el M N R R N R N|R|R|N

According to the results of the simulation, what is the experimental
probability of having rain on both days?

Test Practice

Copmuih i 0 M gemme S0 Llimaom

2. Open Response Leigh 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. [Example 2}

o4
03s
0.3
025
oz
Q15
a1
005
o

035

Relative

7 B 9 ¥ n 12 i3 il
Mumber of Spins to Spin All Possible Letters

Lising the graph, whit 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 8 number cube
labeled 7 through 12 to roll all of the possible odd numbers.

030
025
020

s

00
005
000

Relative Fregquency

& B T 8 g i n 12 13
Number of Rolls to Roll All Odd Humbers

3. How much greater is the probability that 7 or 1 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 6. '.ﬂ_'i?ﬂndﬁ 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 s not fair.

7. Why is it important to define each of the

following when designing a simulation?

what each trial represants
what each outcome represents
what a success and a faillure each represent

568 Module 10 - Probability

real-warld situation that can be simutated

by tossing a coin and rolling a number
cube. Be sure to include the number of

outcomes in your description.

@ Usze Math Tools Suppose the players
at a certain carnival gama win about 40% of
the time. Describe a model that can be
used to simulate the outcomes of playing
this gamse.

OTER Y F e g sy
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Review

r‘|_:'. Foldables Use your Foldable to help review the module:

Probability

Picture

Rate Yourselfl Q © O

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

2 row that corresponds with how much you know about each topic after complating this

i

- module.

- i T

E;\ Write about one thing yvou learmed. | Write about a question you stll have, :

T gy -
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Reflect on the Module

Use what you learmed about probability to complete the grl-uph'n':' ar-_:::nr‘ﬁzi_:r.'

€ Essential Question

How can probability be used to predict future evants?

Theoretical Probability Experimental Probability

0 T |y O ety

570 Module 10 = Probabdity
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Hams Penod Date

Test Practice

1. Multiple Choice The spinner chown s 4. Equation Editor The table shows the number
divided into & equal-size sections. Which af of itermns bought by different students at the
the following best describes the likelihood of school bookstore this moming. What is the
the spinner landing on an odd number? relative frequency that a student bought one
(Lesson 1) item? Express your answer as a fraction in

simplest form. [Lesson 2)
(&) impossible
_ NMumber of ltems Frequency
(&) unlikely ) -
(© equally likely 2 5
@) likely 3 !
L s

2. Multiple Cheolce A jar contains 4 yvellow
marbles, 11 green marbles, and 9 blue
marbles. Which is the best description of the
likelihood of selecting a red marble from the
jar? (Lessan 1)

(&) impossible

(&) uniikely
(©) equally likely

@ 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 yvour
reasoning. [Lesson 3)

3. Multiselect A number cube with sides
labaled 1, 2. 3. 4. 5, and 6 Is rolled 50 times.
The number 6 Is rolled 10 times. What is the
relative frequency of ralling a 67 Salect all
that apphy. (Lesson 2)
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6. Multiselect The number 4 Is rolled on a

number cube with sides numbered 1, 2, 3, 4,
5, and B. (Lessan 3§

A. Which outcomes make up the complemeant
of the event? Select all that apphy.

| rolling a1
rolling a 2

[ rolling & 3
| rolling a 4
| rolling a 5
| rolling a 6

B. What Is the probability of the complement?

Wk = m]-=
o k= mjmn

7. Open Response The table shows the number

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?
Express your answer as a percent. {Lessan 4)

Color MNumber of Pens

572 Module 10 « Probabiimy

8. Equation Editor Suppose Julio losses a
coin four tmes. What is the theoretical
probability of tossing heads at least two
times? Expross your answer as a fraction in
simplest form. (Lesson 5)

9. Open Response Olivia flips a coln and rolis
a number cube with sides labeled 1, 2, 3, 4,
5, and 6. After 90 trials of the experiment,
the relative frequency of Mipplng heads and
rolling a number less than 3 is -;I-‘%__I_— What is
the difference between the number of
expected oulcomes and the number of
actual outcomes? (Leazan 5§

10. Open Response A weather forecast calls for

a B0% chance of rain today and a 60%
chance of rain tomorrow. The table shows
the resuits of 10 simulated triaks, where *R”
represents rain and “N” represaents no rain.
{Lessan &)

Tomaormow

According to the results of the simulation,
what is the experimental probability of
having rain on both days?
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_ Module 11
Samplinggand StatiStics

2 Essential Question

How can you use a sample to gain information about a population?

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 Before | After

O—Idm"tl‘-mmv. o—heheaninm 0—|mmwiu O OG 0 0 0

dentifying valid sampling methods
Identifying biased samples

identifying valid inferences
mahﬂﬁgj prédiclinns using sample data

understanding the benefit of taking multiple sampies

making comparative inferences about two populations

making inferences about the variability between two
populations

Coprywih 18 M-S0 Bl i b

|E. Foldabies Cut out the Foldable and tape it to the Module Review at the end of the
meadule. 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 vacabulary term that you may already know.

O asymmetric O population O unbiased sample

O biased sample O sample O valld inference

O convenience sample O simple random sampie 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 1o start this module.
Then complete the Quick Checl.

Example 1 Example 2
Find the mean of a data set. Find the percent of a number.
What is the mean : : 5 : : Find 8% of 350.
of the data shown? J : } 4 :
M B 1B 17 18 “3.5
The sum of the data values is 20M) + 205) + | .2 %  wWrite 8% as 5 Find an equivalent
16 + 2(17) + 2{1B), or 144, 350 T 00 ratio
= e
Divide the sum, 144, by the number of data w35
values, 9. Because 144 + 9 = 16, the mean
5 16. So, 8% of 350 ks 28.
1. Find the mean of the data set. 2.Find 22% of 500.
.
@ L] ]
- & L L L]
L ] L ] L L L]
i t I 1 i
1] 1 2 3 4
Number of Siblings

Hoawr Diid You Do?
Which exercises did you answer cormectly in the Quick Check? (1)
Shade those exercise numbers at the right =

.:'.rt..- )]

574 Module 1 = Sampling 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 sampiing
method = unbiased.

Learn Populations and Samples

Statistics s the practice of collecting and analyzing data. it can be
used to gain information about a population, or the group being
studied.

A zample is often used instead of an entire population. A sample is
part of a population and should be representative of the population.
A stotistic refers to a single measure of some attribute of the sample.
A statistic that = used is the percent of 8 sample that shares the same
attribute or response.

Data from the sample are often collected in the form of a survey,
which is a guestion or set of guestions designed to gain information
about the population as a whole.

For each of the three survey topics shown, determine whether each
phrase describes a populolion of a samphe.

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

custormers at a local ice cream shop

Survey Topic 3: Who should be the mayar of our city?
350 residents outside of city hall

all of the residents of the city

Lesson 191 « Biased and Unbéased Samples

What Vocabulary

Will You Learn?

hiased sampla

convenience sample

inferences

imvalid inference

population

sample

simple random sample

slatistics

siratified random
sample

sUREYy

systematic random
sample

unbiased sampla

walid inference

valid sampling method

wluntary response
sample

575



Learn Valid Sampling Methods

When choosing a sample from @ population. it is important to use a
wvalid sample method. A valid sampling method is one that is:

= representative of the population

= selected 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
cantain the word
randorm’?

Simple
Random
Sample

Stratified
Random
Sample

Systematic
Random
Sample

Definitio

Each item or person in
the poputation is as likely
o be chosen as any
ather,

The population is divided
into groups with similar
traits that do not overlap.
A simple random sample
i= 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 6th, 7th, and
Bth grade. A random
sample of 25 students
from each grade is
chosen.

Every 10th customer at a
store is ghven a survey, or
a customer is chosen to
complete a survey every
haif 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 threa
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.

@ computer randomily 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 ore randomiy
chosen from each siote

Stratified Simple Systematic
Random Random R&pdum
Sample Sample Sample

from o fist of ecch member in the associotion, every 200th is
suneyed

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 bags are to be Inspected,
every eighth person to check in will hove his or her bog inspected.

To test the occurocy of o biometric scaonner, a scientist uses a
computer to generate o somple of 20 subjects from a populotion.

The principal of o high school wants to use a survey o decide on
the theme for their winter farmaol dance. She separotes the students
by grode - 9th, 10th, Tith, and 12th - and then takes o sompie of
50 students from each grode.

m‘l_fm Online You can complete an Exra Example online.

ke Think Abeut It
What are the different
types of valid sampling
methods?

& Talk About It!
Supposze the
astronomy assaciation
used a sampling
method that did not
select members at
randem, How might
the results of the
survey be affected?
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&) Talk About It!

If you want ta
determine the fawarite
pizza shop of middle
school students in your
school, explain how a
woluntary response
sample might influence
the results of the
SLMay.

Learn Biased Samples
An unblased sample is obtained using a valid sampling method that
is random and s representative of the population.

When a sample is not representative of the population, it i a blased
sample. A biased sample usually favors one or more parts of the
population over another,

The table shows two types of biased samples: convenience sample
and voluntary response sample and the reasons why each is biased.

Comenience Voluntary Response
Sample Sample
This sample includes This sample invalves
Definitio memh-ers of the . onfy those wtm want to,
population that are easily | or can, participate in the
‘accessed. | sampling.

students that eat lunch out a survey on a social

Example wnh y‘ﬂu. to find owt ) rbgmark'rng site asking
information about middle | middle school students
school students. to vote for their favorite

restaurant.
The sample is not The sample involves
randomily chosen and only those who choose
not representative of the | to participate. The

Why is it population as a whole. responses will likely

biacad? 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 biased.

@'A“ 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.

{E} 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 biased sample for each situation.

To gather Information about the fovorite animal of middle school
students, o student sunieys everyone in his 7th grode longuage orls
closs.

Because the sample is everyone that is avallable in one class, itis 8
convenience sample.

A news organization posts g survey on its website thot osks its
regders fo vole on o cumrent lopic.

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 suney o somple of 10 households on your streetf fo determine
how offen househoids in the state cut their gross.

The manager of o refall store moils out o survey to 500 potentiol
customers. She uses the results of the surveys thaot are molled back
to determine which items to keep in stock for the spring season.

m Ga Online You can complete an Extra Example onfne.

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 mathamatician
and a pionesar in the
field of graph theory.

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
connected by edges, in
which the edges have
a direction associated
with them.
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(@& Talk About Iv

Suppose you have
used a valid sampling

methad to conduct a
sunvey. ls it possible
that you can still obtain
a sample that is not
representative of the
population?

&) Talk About It

ks it passibie 1o have
used a biased sample
and siill armive at a
claim that is valid for
the populaton?

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
iz called a wvalid inference. An invalid inference = 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 Invaihd Inference

may nof use a valid
sampling method

uses a valid samplin
Sampling Method method ’

drawn from an drawn from a biased,
unblased, or unrepresentative
representative sample | sample

Sample

makes a concusion that | makes a conclusion
is supported by the data | that is not supported
by the data

Conclushon

@ 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 s Mexican.

Style of Food | Percent of Sample

Itatian 2%
Mexican A6%
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 is 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 morning
are surveyed to determine their favorite
activity in their free time. The results are
shown in the graph. The store manager
concludes that most Americans either play

music or listen to music in thelr free time.

Identify the type of sample method used, Then
determine whether the inference s valid.

m Go Online You can complete an Exira Example onling.

U Think About It!
@ Example 4 |dentify Valid Inferences &
. What phrase or
The manager of a shoe store wants to determine its customers” sentence tells you
favorite shoe color. Every third customer is surveyed. The results are about the sampling
shown in the table. The store manager infers that thelr customers' methad?
most preferred shoe color ks red.
i
Shoe Color Preference
Red _ 40%
Blue | 3% Q) Talk About It!
White 16% Could the stare
Elﬂr: k | E% manager usa the
survey results to infer
Multicolored 2% _ that the favorite shoe
color of the population
Identify the type of sampling method used. Then determine of the United States is
whether the inference is valid. red? Justily your
response.
Part A [dentify the sampling method used.
Every third customer is surveyed. This is a systematic random sample.
It i= not blased.

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,
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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
| table. After reviewing the data, the store manager decided that about

half of the store’s juice stock should be orange juice.

Jdiues Praferafnce

! Orange | 51%

| Apple | 32%
, Pineapple | 14%

Cranberry | 3%

Part A ldentify the sampling method used.

L) Go Online You can complete an Extra Example online.

([l 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 assembied your Foldable, you can find the

| instructions on page FL1.
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Practice E Go Online Youw can complete your homework online.

1. For each sampling description, identify the valid sampling method that
best describes it. Choose from simple random sample, stratiffied random
somple, or systematic random sample. [Example 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 schod library is needed,
a8 computer generates a list of 100 random students and they are

sunveyed.

€. To determine the freshness of doughnuts, a baker selects a doughnut
every 30 minutes and checks it

2. [dentify the type of biased sample for each situation. Choose from
convenence sampile orf voluntany 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 method 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 eveany 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

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 tested, one lens s found to be defective. The manufacturer
concludes that 3 lenses oul of 2,000 will be defective. Select all of the
statements that are true about the sampling method.

__| Thi= scenario is a systematic random sample.
| The sampling method is biased.
| The inference is valid.
| This scenario is a convenience sample.

The =ampling method = unbiased.
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Apply

6. Members of the drama club plan to sell popcom as a fundraiser for TR
their spring play. To determine what flavor to sell, the members ! .
survey every 15th student from an alphabetical listing of all students, | Butter | 33
The table shows the results of their survey. Was the sample obtained Cheose 5
using a valid sampling method? If so, find what percent of students Caramel | 27
prefer each type of popcorn. If not, explain wiy -

7. As people leave a restavrant one evening, 20 people are surveyed at

randam. Eight people say they usually order dessert when they eat out.
Was the sampte 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.

B. Give an example of a convenience sample. B '@'Hﬂ.ﬁm Abstractly Marc wanis (o
determine how many students plan to
attend the school's walk-a-thon. He decides
to post an online survey. Of the survey
responses, 80% plan to attend the walk-a-
thon. Marc infers most students will attemd
the walk-a-thon. s Marc's inference valid?
Explain.

10. @;‘ Justify Conclusions Determine if the M. Suppose you wanted to know how many

students brought their lunch to school.
Describe a valid sampling method you
A stratified random sample’s results are could use.

never valid,

statement is true or folse. Explain.
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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

If a survey is conducted about a population using an unblased
sample, valid inferences can be made about the population. You can
use thoze inferences to make predictions about the population.

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
biue team. Because surveying everyone in the stadium might take
too long, you can usa a sample that is representative of the
population to help make a prediction about the population.

Suppose two samples taken at the sporting event are showrn.

One sample is taken from outside the stadium. Suppose that the ratio
of fans of the biue team to fans of the green team from outside the % Talk About Tt

stadiumis 2108 or 2 : 8. Describe a sampling

methad you can use Lo
Sample from Outside Stadium ensure the sampla you
choose is not biased in

l;;nl;gli: favor of one team or

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 isalso 2 to8 or 2 : B.

v £ & W Come- 81 sl i by

Sample fram Stadium Seating

22824224020

This also means that, for every 2 fans of the blue team, there are
8 fans of the green team for this sample,

[eontinued on next page)
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@& Talk About It!

Suppose an unbiased
sample was taken. The
ratio of fans of the
green team to fans of
the Blue team was 8B 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-fo-part rofio 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 learmed
about part-to-part ratios in a previous grade.

Sample fram Ouiside Stadium
432202242
Sample from Slstdum Seating

2242042022

You can also write a part-to-whole ratio. A part-to-whole ratio
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, 0r % 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 nat valid.
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@ Example 1 Make Predictions
A high school athletic director is

Sport Students
purchasing eqguipment for the '8 tm i = u”
athletic department in the coming !__ESE.__.._ Suftbell | 36
yaar. In order to determine how | Basketball 30
much equipment is needed, the !_Fumball 45
director randomly surveys ‘I:_ED | Gymnastics 12
studems who pian to l_]ﬂﬂh:lpﬂlﬂ | Yannis 18
in athletics in the coming year [~ : ;
The table shows the results. | Votieyball 9

How many volleyball uniforms should the director purchase if 500
total students plan to participate in athietics?

Step 1 Write the ratio of students who plan to play volleyball to the
total number of students surveyed.

violleyball plavers R -
iotal students surveyed — 150

Step 2 Set up and solve a proportion. Let v represent the number of
wvolleyball uniforms the director should order.

volleyball players —s T e, «— wolleyball uniforms
students surveyed — 150 5 +— lotal pumber of students
S Bl 9 3
50~ 500 Write 55 as the equivalent rEtic g5

3 30 Becawse SO010) = 500, multiply 3 by
50 50O 10 to obtain 30.

So, 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 regular cleanings. If there are
8.500 adults in the town, how many can be expacted to receive
regular cleanings?

B‘Eﬂ Cralime You can complete &n Exira Example online.

by Think About It

Without calewlating,
shiould the director
order less than,
greater than, or equal
ta S0 volieyball
uniforms? Why?

Q Talk About It
Supposze the school
orders 30 uniforms
based an this
prediction. Does this
mean that exactly 30
students will sign up to
participate in
wvolleyball? Explain.
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ke Think About It!

Without calcutating,
should the number of
available positions for
students who voluntesr
ance aweaek be legs
than, greater than, of
equal to 5007 Why?

() Talk About It!
Use number sense to
estimate the number of
voluntesr positions the
district should have
available for students
who volunteer once a
month. Explain your
estimate.

@ Example 2 Make Predictions

The superintendent of a schoof district wants to determine the number
of volunteser positions 1o have avallable for students. The graph shows
the results of a survey where randomly selected teenagers within the
district were asked, "How often do you volurteer?”

How Often Teens Volunteer

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 vou 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 o sl
100 2,000

% 20

Wirite the proportion

Fend an egunalent ratio

50, the superintendent should have about 29(20), or 5B0 volunteer
positions available for students who volunteer once a week.

Check

The manager of 8 mowvie theater wants to better predict how much
popcomn o prepare each day. Every 15th customer was sunveyed as
to whether or not they buy popocom and 63% said they buy popcorm.
If the theater expects 1o have 3,200 customers during a weekend,
how many people are expected to buy popcorn?

m Go Ondine You can compdets an Extra Exampls online.
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@ Apply Profit

A store sells 3 types of pants: jeans, capris, and athletic pants. The
store employees randomiy survay every 10th customer about thelr
preferred type of pants. A total of 50 customers are surveyed. Thair
responses are shaown in the table.

: Survey Response YT Dt Falr 5ok
Type of Pants Frequency (%)
Jeans | 27 | EA
Capris ! 2 [ 050
mperay |  w | s

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
probiem to solve. You may want to read the problem three times.
Dliscuss theze 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 1o sobve the problem.

4 How can you show your selution is reascnable?

@ Write About It Write an argument that can be used to defend
Yyour 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 ina

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 monay can the company

expect to pay for repairs on defective computers from a batch of

i 200000 computers?

-

Pyl |

e S

Eﬁnﬂﬂlu You can complete an Extra Example anline

Pause and Reflect

How will you study the concepts in today’s lesson? Describe some
steps you can take.
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Practice ¥ Go Oniine You can complete your homework anline.

1. A school librarianis purchasing new books for her book
clubs in the coming year. In order to determine how many Book Club Type | ey Hents
books she needs, she randomly surveys 25 students who

Mumber of

plan to participate in one of her book clubs in the coming f AvtcHingmpty - =
year. The table shows the results. Predict how many | Graphic Novel | 7
science fiction books she will need to purchase if 125 | Mystery 10
students participate in book ciub next year, (Example 1) Science Fiction G

2. A smart tablet manufacturer tests 1 out of every 25 screens for flaws.
Cut 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 Wil
middie school 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 1-2 days a week? [Example 2}

4. The guidance depanment conducted a random survey of the student
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. (Example 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 yvear. 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 quality. OF 240 checked boxes of crayons, 2 did
not pass inspection. How many boxes out of 12,000 should the crayon
company expect 1o not pass inspection?

Lesson 11-2 « Make Predicions 591




Apply

7. A bike shop surveys every 20th customer Survey Profit pet Bike
about future bike purchases. The T Rezponsze Sold ($)
responses of 50 customers are shown In . [
the table. If the store uses the results of the Mnu.ntaln i “ gree
suney to determine how many of each Tm'_""g f .E ﬁﬁ'qﬁ_
type of bike are purchased in an arder of Comfort 9 32.50
600, how much profit can the store expect Youth 19 3450
to make on comfort bikes? ' Road b 3 | 2005

8. For an upcoming field trip to the science

center, the school will allow students to select Activity Type HE:JprL?Ln

one extra activity. The school surveys a

random sample of 25 students to determine Movie 14 1.55
about how many tickets of each kind they will Planotarium 7 1.05
need to buy. If there are 1,200 students going Backstage Tour [ 4 | 110

on the fiedd trip, how much should the school
expect to spend on all the activites?

9. Create Write and solve a real-world | 10. '@’ﬂnd 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 customars. 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 pats next year,

H. ‘@ Justify Conclusions Determine if the 12. @Mun Abstractly When making
following statement is true or false. Explain. predictions from valid survey results, are
Survey resulls can always be used to make the predictions exacl answers or estimates?
predictions. Explain your reasaning.

592 Module H s Sampling and Statistics

GOTER R g o i sy



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

anﬁne Activity You will explore how taking multiple samples can
help you when making inferences about a population.

i E i e e lad
L e e ]
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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 Q) Talk About It!

important 1o understand that 8 sample mean is rarely aqual o the Explain to a partner

population mean. However, if the sample is properly conducted, the how to find the mean

sample mean should be dlose to the population mean. of a set of data. You
learnad about the

If multiple samples are collected, the means of those samples can ECr S M

help you determine the refiability of a sample mean as an estimate for gracie.

the population mean. Loock 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 15 likely to provide.

v £ & W Come- 81 sl i by

G Go Online Watch the animation to see how collecting multiple
samples of & 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.

[eontinued on next page)
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& Talk About It!

Why can you be more
coenfident in making
inferences ahout a
populaton when you
use multiple samples,
as opposed o one?

The animation shows how mutltiple samples can help answer the
statistical question What is the length of o rondomly selected word in

a book?
Step 1 Generate a random sample. ——
The table shows the results of a sample Word | Lettersin

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 =

T +E+4+54+7+64+64+8+3+1

Waord
7

10

__ 53
—ﬁﬂrﬁ.:-'l

The mean of the sample is 5.3 letters per
word. How confident are you that this
sample is representative of the population,

even though it is a random sample?

Step 3 Gather data on multiple
samples of the same type and size.

Suppose you take 100 samples and
record the mean of each sample in
a table like the one shown.

Step 4 Graph the data from the
multiple samples using a dot plot
Each dot represents the mean of a
sample.

Step 5 Make an inference based
on the graph.

1= =L B & o B - O O B S
TV < - BN T S I T S

=)

Average Number of
Letters per Yword

5.3
48
5.4
432
48

Sample
1
2
3
4
5

100 49

The highest concentration of Average Mumber of Letters per Word

data values is around 4.8 letters
per word. The data seem to pile
up around this value, with many
sample means between 4.4 and
51 letters per word. Motice that
the first random sample had an
average of 5.3 letters per word.
By collecting multiple samples
and graphing the means of each
sample, you can visually see the
variation among the means.

594 Module Y+ Sampling and Stalistics

SIS ERERBED
FEeESRRRERDE
asdsasERERS
(LI T T q ]

LTI T T T ]
LL L1

Ll L L L L L)

SRERABES

RSB ABBEE
LTI T

"SRR

Ll

42 44 46 48 50 5.2,' 54

(! [ ranNdEm S23moes

feantinued on next poge)

T N P el IS LL LTk



ey 1 6 WG 500 Bl it b

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 enly used one or two samples.

A graph of multiple samples will only report the mean value in each
sample as & 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

0 'IIEI .:.':l:l 3.EI i-;:} EI[.'r

Do you think the distribution has high, low, or no variability amaong the
samples? Recall that you leamed 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.

T asedaad

25 & F5 4 F5 < 35 4 35 4 25 4 25 cum of data waluies
mean = mean =
T number of data values
= % Srmiplify.
=45 Divide. The mean is 25.

To find the MAD, find the mean distance each data value is from the
mean.

Because each data value = also 25,
the distance betwesn each data
value and the mean is 0.

O+0+0+0+0+0+0

MAD = 5

~le

or 0 Simplify. The MAD 0.
Because the mean absolute deviation is 0, the distribution has no

variability. You can visually see this on the graph because the data
values do not vary.

fcontinued on next poge)

(&) Talk About It!

How can you know the
mean is 25 without
caleulating #t? How
can you know the
mean absolute
deviation is O without
calculating it?
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Conslder the distribution shown. Do you think the distribution has
high, lowe, or no variability amaong the samples?
Distribution 2

- L) -

& & & & B e 8 B
| i

=1 T T

-

I I i

1 1 1
o 0 20 30 40 50

Find the mean absolute deviation.

First find the mean of the samples.

sum of data values

TIREN: = number of data values
_ 5410 4 2{15) + 20 + 2(25) + 30 + 2(35) + 40 + 45
() Talk About It - [
Without calculating the 300
mean absolute = 3 Simplify
m“ut::i Eﬂsmﬁnﬁ =25 Dhvide. The meanis 25.
2 has a greater
warlability than To find the MAD, find the mean distance each data value is from the
Dictribition 17 mean. Remember that distance is always positive.
k= 20415+ 20100+ 5+ 2{0) + 5+ 210} + 15+ 20  Find each distance
= 12 from the mean.
= % or 10 Simplify. The MAD is 10

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

& —: (YT T

|
T
L& 10

i eseee

i i
i 1
40 50

Find the mean absolute deviation. Then compare this distribution’s

variability to Distribution 1 and Distribution 2.

596 Module ¥+ Sampling and Stalistics

VO ] | iy



Cogryr a0 0 Wb Coen 500 Balin by

@ 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
represants the mean of one random sample.

Which race time is the best estimate of Means of Samples

the population mean? Find and interpret . 9

the variability in the distribution. g oxee ”
R EE RN

Part A Which race time is the best =ttt —t—}
5 & ri 8 9

estimate of the poputation mean? i
Race Times jmin)

The sample means seem to pile up
between & and 7 minutes, or about 6.5 minutes. Find the mean of
the distribution.

mean

_ 54 3(55) + 5(6) + 4B.5) + 5(7) + 3{75) 4 8 + 2[5} __sumi of dais valies
= T MEAN ='4iomber of daka values
_ 160 Sirmpiffy,

Divide. Round to the

= 6.6 or about 6.7 nearest tenth

The mean of the distribution is 6.7 minutes, which s near where the
sample means seem 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 = from the
mean of 6.7 minutes. Remember that distance is always positive.

MAD

17 + 3{1.2) + S{07) + 402) + 503} + HOE) + 13 + AE) Find each distance
- 24 from the mean.
_184 Simplify. Hound to
=T o 0.8 the nearest tanth

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.

{y Think About It

What doas each dol
on the dot plot
represent?

&) Talk About It!

Do you think there ks
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 guiz bowl championship (s analyzing

| the results of a 50-question assessment recently completed by all
members. Thay 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

LT LR

TR R R

L I ] L N ]

10 15 20 25
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 5 an appropriate estimate of the
population mean?

Part B Find and interprat the variability in the distribution of sample
means.

£

r

mﬁnl}rﬂ]m You can complete an Exira Example anline

Explore Sample Size in Multiple Samples

) Online Activity You will use Web Sketchpad to explore how
increasing the sample size allows you to make more accurate
predictions.

M L S T Y T R M b — e p— |
- — g R M .

s e
- e ——
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@ -ﬁP‘Fly Animal Science

Ten years ago, researchers randomly gathered 8 samples of 100
manateos 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.

Sanipis | Lm0 ¥eAIE AGD This Year
Mean Weight (lb) Mean Weight (Ib)
1 44 937
2 980 _ 943
3 1025 297
. 962 1,000
> ik 963
- #72 985
7 1052 964
8 975 | 399

1 What is the task?

Make sure yvou understand exactly what guestion 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 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.

Lesaon 193 « Generate Multiple Samples 599

&) Talk About It!

How could you solve
this problem anothet
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 welght of the Walleye population in the lake

has maore variation this year than from five years ago? Explain.

Sampile Five Years Ago This '|"e_1r .
Mean Weight (Ib) Mean Weight (Ib)

1 23 30

2 26 21

3 22 24

4 24 | 27

5 24 . 25

6 25 . 7

E Ga Online You can compdete an Exdra Example anline.

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?
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Practice L} Go Online You can complete your homework anline.

1. The dot plot displays data from 14 random samples, Means of Samples
each cansisting of 30 middie school students. Each dot o
represents the mean number of sports played per year by gy o E E E *
students in the sample. (Exampte 1) ; ; 4 i
a. Which number best represents the mean number of 1 < 3 4
sports played by middle school students? Humber of Sparts Played

b. Find and interpret the varability in the distribution.

Teszt Practice

2. Open Response Below are two dot plots containing sample means from the same

population.
Plat A
. Plot B
T .
i & & & [ B
- L : : : L] L]
: = = : 8 LB B BN BN BN B A
a2 & F 8 & 8 & & 8 2 @ T - T @ @ @
i L '] L i 'l i i Il 1 L i 2 L 1 I
L T L v L L L bl I y L J L3 1 ) " L T
m 30 50 TO S0 0 0 50 TO 90

A. How many samples are representad 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?

Lesson 11-3 « Generate Multipls Samples 601




Apply

3. Alarge company is trying to determine the mean number of Means of Samples
pounds of decaf coffee sold per week in its stores,. The dot : .
plot shows the mean pounds of decaf coffee sold per week -
from 32 samples of 50 stores each. sissneasass &
L3 3 s 3 1 g g9 g 'k 9 g ‘5 4§
a. Describe the variability of the dot plot. w 1| 0 35
Pounds of Decaf Coffee Sold
per Week

b. How might the dot plot be different if each of tha 32 samples contained data from
200 stores?

. The company randomly 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 coffoe per week is calculated from
this sample. Bazed on the sample mean of 18 and the varability observed 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
week. Based on your answer to Part B, what range of values might describe the mean for all

stores in the company? Justify yvour 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 lowd variability.
mistake and correct it
Means of Samples
H
L
LE X N NN |
LR R RN N R NN
L N N N K NN NN N
-|—|—I—|—|—l—|—|—-|—l—|-—|—l+|—|—|—l-
1 2 3 4
Numbéer of Years
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Lesson 11-4

Compare Two Populations

| Can... use the measures of center and measures of variation to What 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
double line
Data collected from a sample can be orgamzed and displayed in a ; it .
graph, such as a box plot or a dot plot. The shape of a graph is ofien Smmatnc detabubion
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 Ieft Js_lil:IE ] rigd-rrjhside

'3 ™

are similar. I:‘l’:l

|
b 15 25 35 45 55 B5 75

In symmeetric dot plots, the center
frequencies of data values on heftfide ! rigl'rtlside
efther side of the center are : 4 )
similar. e 2353 % 4
i i i L i i i
c 1 2 3 4 5 6

In asymmetric distributions, the shape of the graph on one side of
the center is very different from the other side. The data may contain

‘_' one or more outfiers.
?I in asymmetric box plots, the center
__r lengths of the boxes and whiskers left side 1 right side
o vary. Recall that a shorter length , Ly "
E indicates the data are clustered e I I
13 together, while a longer length e T S B B T e o
indicates the data are more 5 15 25 35 45 55 65 75
spread oul
Cerer
In asymmetric dot plots, left side | night side
the frequencies of data 4 S
values on either side of the 5 ass
center vary. ~ s e
& & W LN B N N N
L ] L f e FRERBRREEE
L. 3 L .8 ) ¢ § I 3 1 L .}
R =T e, LT T
01223456789 10N1213415
fcontinued on next poge)
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& Talk About Iti
Explain to a partner
haw to find the mean
and median of a set of
data, You learned these
measures of canter in a
previoius grade.

&) Talk About It!
Explain to a partner
how to find the mean
absolute deviation and
interquartie 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 symmetrc data, you can use the mean or the median.

median = 12

| .

- '-:-
- mean=9875 L ss 8
- [
& @ s
. @ Iilill\llllll

b S o o o o (), R L R
012345678920 NRBHE

After selecting the appropriate measure of center, select the
correspanding 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 (IQR) to describe
how the data vary.

median
For symmetric or asymmaetnic box :ﬁém
plots, select the median and
interguartile range because box RN VEFS WPRR AR ST BT P

plots are constructed to display
these values.

5 B 25 35 45 55 65 75

Select the appropriate measure of center and variation based on the
shape of each distribution, Write either mean ond mean absolute
deviation or median and interquartile range. If you can use either,
write either.
Race Times {min)

. @
[ ] &

" 8
2 1

14

F 4 ee
1

i

bl

(=]

b

(]
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Learn Compare Two Populations

A double box plot consists of two box plots graphed on the same
number line. A double dot plot consists of two dot plots that are
constructed so that the values on each number line align. You can
draw inferences about two populations represented by a double box
piot or a double dot piot by comparing their centers and variations.

Sample Double Box Plot Sampie Double Dot Plot
L]

a3 B2 3L w

— 4
it 4

N I m m p e m e - — -
05 WNMEBEXNIHIMIZANL4560 l=====l‘
0 5 10 5 2032530 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

Measure of Measure of Variation

Symmetry

Center

both sets of data mean or mean absolute deviation or

are symimeetric median interquartile range

neither set of data . ’

: median interguartile range

is symmetric

only one set of data 5 - ;

. ¥ : median interguartile range

is symmetric
Use the measures of center —f §
and varlation to compare the two i3
populations. Refer to the double g
box plot shown. 0 5 10 15 20 25 30 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 interquartiie range of the top box plot?

Whiat 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, athough the medians are different.

Lessss 118 « Compare Two Populations 605

& Talk About It

What else do you
notice about the two
populations?




@ Example 1 Compare Two Populations
The double dot plot shows the heights, in inches, for the girls and

g Think About It boys in Imani's math class.
What daes sach dot on _H“'gh“'l'""
th ?
e graph represent g 54
- 8 8 8 &
——— 43—+ Girs
[ ]
s &8 L L ] L
- 8 8 L ] L] a &
oo = Baoys

Find each mean.

59 60 61 62 63 64 65 66 &7 6B 65

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.

Eoth dot plots are symmeiric. You can use either the mean and mean
absoiute deviation, or the median and interquartile range. For this
example, the mean and mean absolute deviation (MAD) are selected.

s of dals il ues
mutber of dals values

Simplife The mean helght
for girls is &2 in.

_ BS8
= ?HIEE

Girls

= 2T M T AN+ 2
=%nrabnulﬂ_33

Boys

Mm=3+2{2i+2|‘1]+3:~;:;+2m+m“3
=%nrahnm1_33

G606 Module M« Sampling and Statistics

Girls

meﬂn=ﬁﬂ+3|;ﬁi}+4;;2;+ 363 + 64 S
=%urﬁ!

Boys

s, B HOR) + A6) + 3136} + 2{67) + 2(68) + 69

s of dals values
munber of dels walues

mean =

Simplify. 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.

The mean i= 62 in. Find each
distznce from the mean.

Simplify. The MAD for girls is
about 083 in

The mean 5 66 n. Find each
distance from the mean

Simplify The MAD for boys
is about 1.38 n_
foontinued on next 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
glrls, 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 schoaol.

Based on these sampies, 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. Usa the measures of center and variability of these samples
to select the person(s) to which each statement applies.

Heart Rate (bpm)

——————————————+—+f—+—+—+—++— Logan

& Talk About It

Can you make any
other inferances aboul
the heights of students
in Imani's grade al
school, based on these
samplas?

The mean heart rate is 65 bpm. ‘ \

.The dot plot is symmetric. |
This person is likely to have a higher hearn
rate on a mnﬁmqty selected day.
The data have greater variability.

This person is more likefy to have a heart
| rate of 685 bpm on a randomly selected day.

B‘Eﬂ Cralime You can complete &n Exira Example online.
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& Example 2 Compare Two Populations

The double box plot shows the number of daily participants for two
Q Think About It! adventure companies.

Without calculating,
which box plot has a
greater spread of data?

How do you know? Rapid Adventures -_:*j—- .
Whitewater Tours '—‘Ej—-

' 1 I i 1 i 1 i i 1 B 1
L] L] L] L] T L ] 1 L L] ] L] 1

20 30 40 50 &0 70 BO 90 100 1O 120 120

Number of Daily Participants

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 s 70 daily The median is 50 daily
participants. participants.

Find each interquartile range (IQR).

Rapid Adventures Whitewater Tours
IR = B0 — 50 IGR =0, - G, QR = 60 — 40
I — 3]:] Subtract — Eﬂ

The median number of dally participants l= 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 randomily
salected day, it is likely that Rapid Adventures will have a greater
number of daily participants. Howewver, the number of daily
participants for Whitewater Tours is more likely to be consistent.

This inference is based on these samples alone. Different samplas
may lead to different inferences about the populations.
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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 plot shows the results for
how often 7th- and Bth- grade students contribute to the blog.

Manthly Blog Posts
7th Grade +—f | }—
8th Grade 13

i i 3
0O 5 10 15 20 25 30

Use the measures of center and variability of these samples to select
all of the statements 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 is 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.

E'Gn Online You can complete an Exira Example online.

Explore Compare Means of Two Populations

E 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 [ TN T NS P SR —
cEmtrm i e o Fmrr P e S e

P i, B P ity i
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Pause and Reflect

Create a graphic organizer that will help you study the concepts you
leamed today in class.
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Practice L} Go Online You can complete your homework anline.

1. The double dot plot shows the Weights (Ib)
weights in pounds of several
housecats and small dogs. Comparea
their centers and variability. What are ————A—}
some appropriate inferences you can
make about the data? (Example 1)

L]
- B
== 58N

= e
L]

i T
-
00 ==
- e
2 aa
=4 e
o+
4+
B

2. The double box plot shows the Calories per Serving
number of Calories per serving
for various fruits and vegetables. P, & l * T -
What are some appropriate Vegetabies '_ED"_"
inferences you can make about

the data? {Example 1) t t t i i } - :
0 25 53 75 0 125 B0 175 200

Test Practice

v £ & W Coma- 81 sl i by

3. Table Item The double box plot represents the average number of hours of homework each
week for high school students and middle school students. Use the measures of center and
variability of these samples to select the age groupds) to which each statement applies.

Average Number of Hours of Homework per Week

High School Students ._..\]. * \}_.
Middle School Studentse——————§ | }—

L L
I ¥

S
o 1 2 3 4 5 B 7

Middle School | High Schoal
The median is greater. i
The IOR is 2.5. |
_Thedatﬂ HB:‘.';QJ’EEIEI' variabifity. - I

A person from this sample = more likely to have more than |
7 hours of homework a week.

The data are more symmetric. [
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Apply

4.

7

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 randomly
selected month will have 6 or more rainy days?

Number of Rainy Days for Each Month in a Year
—f 3 }—————citya
3 ciys

o1

L& 1 8 Il "I [N NN I |
4 5 6 7 B 910NN R2XMWISENITIEINZZ

B ==
Lid ==

The double dot plot shows the number of years of Number of Years of

experience playing lacrosse for members of two high  Experience Playing Lacrosse

school lacrosse teams. A player with six years of T ;

experence is on a lacrosse team. On which team is the B8 B 8 8 gSummerville
player mare likely to be? Write an argument that can be
used to defend your solution.

Ll =
~ .

@-‘and 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 is symmetric. Explain the student's error and comect It

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

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?
wisual overlap

Learn Interpret Visual Overlap

You have learmned 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.

weighed a random sample of
male and female adult dogs. The
resulis 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. 5960 61 62

[

|

|

A local vetennarian, Dr. Gibson, Weights (lb) |
: [

|

[

|

[

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 locking 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 populaticn means are

aother words, find and analyze the ratio
lyz MAD different? Explain.

Step 1 Both distributions are symmetric. Find the means and mean

_; absolute deviations.
5; Find sach mean.

f Females |
-; e 2(60) + &1 + 5{32; + 2{63) + 2(64) i
= % or 62 I
Mailes |
hean — 2{63) + 364 + 3[1535; + 3{66) + 2(67) |
= % or 65 |
The mean welghts for males and females differ by about 65 — 62, or I
3 pounds. |
I

[eontinued 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
viewed as similar.

& Talk About It
Make sense of the

phrase the means ore

separoied by about 3
MADs, Describe this in
YOLE Own words.

&) Talk About Itl

Draw a double dot plot
in which both data sets
are symmelric, have
similar variability, and a
notceable 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 + 5{0) + 201 + 2(2)

MAD e 2(2) + 31 + 30) + 3 + )

=2 o about 0.92 = 13 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
variability, but different means.

’ . difference in means
Step 2 Find the ratio = g -

diffterence inmeans _ 3
1

MAD - 3, to the mean absolute dewiation, 1

=3 Simiplify.

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 ratip SHerence in means SMAD T 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.

Sample Distributions

difference in means | Separation Between
MAD the Samples

should be less
noticeable

P':J[.'Il..llr]h':.;l'l
more fikely to
be the same

less than 2

should be more
noticeable

more likely to be

greater than 2 different

Write the ratio of the difference in the means,

The ratio in this scenario is % or 3. Because 3 > 2, the separation

between the samples for males and females s noticeable. The mean
weights of male and female dogs are likely to be different.
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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 chosen days in July. The table gives the mean
and mean absolute deviation for each city.

Daily High Temperatures [°F)

- Bl
-+ 8%
-

.' +—+—+—+— Fairview

-+ &&

L
L]
]
T

HE
t +— —+—+—+— Silver Lake
78 72 BD B! B2 B2 B4 BS B& BT BE

MAD [°F) & | 14

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 likely 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 Wiite the ratiz of the difference of the
MAD 14 means to the MAD
2 —
=14 Sirmlifye
=143 Divide. Round to the nearest bundredth

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 differant.

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 143 < 2, itis 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!

l= it passible to nfer
that the means of two
populations are likely
different when their dot
plots overlap? Explain,

Lesson 1-5 « Assess Visual Overlap 615




Check

The double dot plot shows the results of a random sample of the top
speads 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)

L2 1]
Steel Ll Ll 22 ]l

[TITTTTYITY
B R B S e

L L]

(1]
Wl LLER L LT
EREESRDEND

T R SR PP

Mean (mph)
MAD {mph)

Part A How many measures of vanability separate the means of thie
samples?

FPart B Make an inference as to whether or not the average top
speeds of wood and steel coasters are likely to be different.

L) Go Ondine You can complete an Extra Example online.
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E Ga Onlline You Can complete your Bomeword oniine.

Practice

1. The double dot piot 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

St

MAD (Ib) RS 136

Beagle

] -
] R
B e o T M AL Tothy C by B BTl
1w 18 20 22 24 26 28 30 32 34

a. How many measures of varlability separate the means of the
samples?

b. Make an inference as to whether or not the means of the two
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 tabie
gives the mean and mean absolute deviation for each student. Select each
statement that is true about the data,

Winutes Spent Practicig Liky Alessandra
» H . Mean (min)
L ] L ] L ] L ] - — T
- 4 - } - - == Lily MAD {min)
-
L] - L]
L] L L L L]
i i i i i i }—= Alessandra
40 45 50 55 60 B85 TO

Capmruih 1 O M Comme S0 Bl jm oy

:Thuz- means are separated by about
2.3 measures of variability.

On a randomly selected day, it is likeby
that Lily practices playing the pianao
more than Alessandra.

The means are separated by O measures
of variability because the shapes of the
data sets are egual.

| Because the mean absolute deviations

| On a randomly selected day. it is likely

are the same, there s no difference
in means of the data sets.

that Alessandra practices playing the
piano more than Liky.

Lesson 1-5 » Aszess Visual Overlap 697




Apply

3. The double dot plot shows the number of city pet Pet Registrations
registrations for randomly selected days this

&
maonth. How many measures of variability s BiE Q.
separate the means of the samples? Make an 4 ! ! { { { { y
inference about the means of each population.
&
L ] L] ]
L] L] L] L L]
1 1 1 1 1 I I I
B 9 M "N 27 ¥ M 15
4. The double dot plot shows the gas mileage, in Gas Mileage (mpg)
miles per gallon, for several cars and SUVs. How "
mamy measures of variability separate the means - : : : _
of the samples? Make an inference about the — 4+t
means of each population.
L ] = L ]
L] L L L] -
4
1B 9 20 1 22 23 24 25 26 27

5. @ Reason Abstractly Suppose the measures of variability between the mean
of two samples is 1.05. Explain the meaning of this ratio.

6. @Jmﬁfy Conclusions Determine if the following statement is frue or fise.
Explain.

The greater the ratic of the difference in centers fo the greater variability, the
moare likely i is that the means of their populotions ore the some.

7. Give an example of a double box plot where neither set of data displayed
is symmetric.
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Module 11 - Sampling and Statistics

Review

71:- Foldables Use your Foldable to help review the module:

Example

Unbiased
Biased

Tab1
Tabh 2

Rate Yourselft Q © O

Compiete the chart at the beginning of the medule by placing a checkmark in each
row that corresponds with how much you know about each topic after completing this
modile.

Write about one thing yvou learnad. \ Write about a guestion yau still have. :

Module 11 « Sampling and Statistcs 619



_ i ==
Reflect on the Module

Lissswhat yvou learmed aboot sampling and statistics to complete the graphic o "'f_.# 4

€ Essential Question

How can you use a sample to gain information about a population?

Simple Random Stratified Random Systematic Random
Sample Sample Sample

Definition Crefinition Definition

Example 1 Example Example

620 Module 1 - Sampling and Stalistics
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Test Practice

1. Open Response Consider the sampling method
described: From a production run of 15,600 LED

monitars, every 120th & tested. (Lesson 1)

A, What sampling method best describes this
scenario?

B. Identify the population of the study. |5 the
sample likefy to be representative of the
population? Explain why or why not.

2. Open Response On a social networking app,

an amusement park asked all of its followers
to vote on thelr favorite park attraction. The
results are shown in the table.

Attraction | Percent of Votes
rollercoasters 42%
water slides 30%
games 5%

shows 13%

Based on the results, the amusement park

infers that the most popular attraction is
rollercoasters. [Lessan 1)

A. What sampling method best describes this
scenario?

B. Determine whether the inference made by
the amusement park iz valid. Explain vour
reasoning.

3. Equation Editer A food truck owner Is
ordering ingredients for their grand opening
weekend. In order o determineg how much s
needed, he conducts a survey of 75
randomly selected potential customers
asking which item they are likely to order.
The resulls are shown in the table. (Lesson 2)

Freguency
Tacos 23
Burritos 18
Chimichangas 13
Fajitas . 9
Tamales - 12

The owner expects to have 400 customers
over the weekend. Based an the survey
results, predict the number of burritos that
will be sald.

G20680

(1)2)s
(4](5])[¢)
7)(s)[s)
o8e

b, A

4. Multiple Choice A grocery store conducts a
random survey of its customers and finds that
T8% would slgn up for a rewards program if it
were offered. If the rewards program [s rolled
out this weekend and there are 1,550
customers, how many of them would you
expect to sign up for the program? (Lesson 2)

(&) 341 customers @ 1145 customers

429 customers @ 1,209 customers

Module 1 = Sampling and Statstics 621



5. Open Response In order to analyze how
much time students typlcally spend doing
homework each night, a teacher takes 15
random samples of 20 students each. The
graph shows the mean of esch sample
(rounded to the nearest half hour). fLessen 3)

- e -..
htwee
I

]
T
o

35
Howurs per Hight

A. What is the best estimate of the mean
numbeer of hours spent per night doing
homewark of the population?

B. Describe the variability in the distribution.

6. Multiple Choice Wildlife conservationists
want to estimate the deer population in a
reglorn. They place an identifying tag on
220 deer. Several monthe later, researchers
investigate B samples of 50 deor and record
how many have a tag. Based on these
resiults, how many deer should they
estimate live in the reglon? [Lessan 3)

Mumber of

Tagged Deer

(&) 2750 deer

1175 deeor
@ 3.500 deer

(D) 4.000 deer

622 Module M « Sampling and Statistics

7. Multiple Choice The double dot plot shows
the costs, in dollars, of MP3 players at two
different stores. |Lesson 5)

Prices [S)

The Digital Hot Spot

L
Y
Ty
i
it L 1L

L]

L]

L]
L] L] ] : :
200 25 3035 40 45 50
Which of the following are appropriate

inferences that can be made about the
cata?

@ Both distributions are asymmetric.

The mean price at the Dightal Hot Spot
= higher than the mean price at
Discount Electronics.

The prices at Discount Electronics have
a higher varlability than the prices at the
Digital Hot Spot.

8. Table tem The double box plot shows the
number of daily canoe and kayak rentals at
Riverslide Adventures. Based on the data,
identify the type of equipment rental to
which each statement applies. [Lesson 4)

Number of Daily Rentals
B E

—t

0 B 20 25 30 35 40 45 50 55 60 65 70 75 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
vanation

N TR | [y O ey
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Lesson 5-1 Simplify Algebraic
Expressions, Practice Pages 241-242

1.125¢c 3. —Ty—-1Bz+4 5. —-Tc—2d—-6
3 1

Lipr+ig 9.—6x+10 .15y 10z

13.—Tx+14

15. | Triangle Side | Length (units)
1 2la + 3)
2 37 —1
3 a—2

17. The perimeter of Quadrilateral 1is 13x+ 6.
The perimeter of Quadrilateral 2 is 14x — 5.
Guadritateral 1 has the greater perimeter if

¥ = 3. This will not be true if x s greater than
or eqgual to 1. 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

1L2x4+7 3. —3x—4 5 —dx+1

7 1 5
T.E::+1 B..:'+§ H.—Ex—a
13. 10x + 4 units or 2{5x + 2) unite  15. 3258
17. 55 — 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 3.4x+8 52x+1 7.—Bx—9
9.ikx+2 H.—ax—1 13.(3x + 4) paints
15. 5374 Tl 6x+ 3 19, Sample answer: The
student only added the additive inverse of —x

and not 5, (G — 2) —[—x + Bf=Tx -7
Lesson 5-4 Factor Linear
Expressions, Practice Pages 265-266

14y 3.8m S.1ab Z5x+7)
9. cannot be factored . 18x(4 — )

Selected Answers

13. cannot be factored 15, %{x + 1)

17 %9 19, Sample answer: 3k, 9%

21. ¢. Tx + 3; All the other expressions can be
factored bt 7w + 3 cannot be factored.

Lesson 5-5 Combine Operations
with Linear Expressions, Practice
Pages 271-272

1.42x +3) 3.15K+2) 5.ox—3

Lax+5 92(Tx+1M M2K-—1

13. 209x + 4) 15.5{3x + 13} 17 Sample
answer: The student forgot to distribute —3 1o
bath terms inside the parentheses. The student
only distributed it to the first term. The correct
answer is 3(x — 2).  19a. Sample answer:

%l:.t +12) 19b. Sample answer: i—{x — 24)

Module 5 Review Pages 275-276

1 115c 3A. Triangle 1: —6x + 105; Triangle 2-
20x — 30 3B. Triangle1 5. C 71 —;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
like terms, 9.C M. A 18.2x—3

Lesson 6-1 Write and Solve One-Step
Equations, Practice Pages 287-288

Ly=—14 3. p=6 B.x=—8B Td=054
9.x=—22 M.b=-30 B.c=-11

15.n =15 1%d + 107 = —565 —673ft

19. 2x = 4850 Samuel earned $24.25;

x4+ 7= 24 25 Kara earmed 51725, The
difference = $31.25. 21. The student divided
each side by 2 instead of mulliplying each side
by 2 x = —B0 3. The value of b decreases
by 1. Sample answer (@ + )+ (b—1N=10

if @ + b =10.1f1is added, then 1 must be
subtracted for the sum to remain the samea:

Selected Answers  S01



Lesson 6-2 Solve Two-Step
Equations: px + g = r, Practice Pages
2897-298

Lx=3 3 x=—4 Bxy=—4 Tx=75

9 x=3 Nx=-60 A13.5 fruit haskets

15. 25 7°C 17 The student added —5 1o both
sides instead of adding +5 1o both sides. The
solution is x = 1. 19, Sample answer: The
problems both involve multiplying by 4 and
subtracting 1. They are different because 4(3) —1
is an expression, while 4x — 1=13 is an eguation
in which you salve by adding 1 then dividing by 4.

Lesson 6-3 Write and Solve Two-Step
Equations: px + g = r, Practice
Pages 305-306

1. 2950p 4+ 15 =133:4 p&n?le 3‘. 0.&60m +
150 =13.50; 20 mi 5.100g — W0gm = 57,
Amin T.2c—4=2450:%$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 & $5 desserl. What
was the cost of your dinner? $15

13a.

Mumber of Hours |1 2 |3
Gallons Left 22116 10

1Bb.2B—6x=4,4h

Lesson 6-4 Solve Two-Step
Equations: plx + g) = r. Practice
Pages 315-316

Lx=3 3 x=-13 S x¥y=17 Tx=52
O x=508 Mx=1 1. .37 15.158Bm

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 19a.x=8 1bh.x=9

Lesson 6-5 Write and Solve Two-Step
Equations: plx + g} = r, Practice
Pages 323-324

16(+b)=10:2yd 3.8 +12)= 168,
Sapples 5. 3(b — 8) = 21: 15 balloons

SA2 selected Andwers

7.6(p—055)=87:%2 9.675in.

1. Sample answer: You and 11 friends go
bowling. Shoe rental costs $2 50, The total
cost of one game and one shoe rental for
everyone & $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
coefficient. x — 4) = 36, which has a solution
of 8. 50, the solution of the given equation
should be cloze to B. Therefore, the student's
solution must be incorrecl

Module 6 Review Pages 327-328

1A w=—12 1B.| cancheck my solution by
substituting the result back into the orlginal
equation; — T =w+b5-—"T=-1T 4+ h —7T=-—7
3.B BA.C BB.x=2 76 9Qleth=
number of hours; 73 — 3.5h =59 h = 4: 50,1
will take 4 hours for the temperature 1o reach
59°F. 11, 134.8 melers

Lesson 7-1 Solve One-Step Addition
and Subtraction Inequalities,
Practice Pages 335-340

ftLx=2
et p—+——
=5 =44 =3 =2 =1 0 1 2 3 4 §
Ax=6
—t—t—t—t—t— 1
¢ 1 2 3 4 &8 7 B 9 10
Box < -7
ety f—————+——
=09 =B =7 =6 =5 =4 =3 =2 =1 0
sz:%

i

25
—— 1ttt
— =3 =1 0 1 2 3 4 & 7
9. x=-—5
gy ———————}—+—{—
=8 =F =B =5 =4 =3 =2 =1 O 1 2

a0 iy
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Hox =92

9.2
i P i Il i i i i Il |
f T 1 T 1 1 fe—ti T T T
3 i 5 G 7 B o h[i 11 12 13

3.4 > 2% pounds; more than 44 ounces of
brown sugar 15, Sample answer. x + 7 = 12;
¥x—4=1 Thex<z+y

Lesson 7-2 Write and Solve One-Step
Addition and Subtraction Inequalities,
Practice Pages 34/-348

1 x4+ 265 < 40 ¥ = 13.50: The most Gabe
can spand on souvenirs and snacks Is $13.50.
3. =50 + x > —35; x > 15, The dolphin
ascended more than 15 feat. 5.x — 3% = 6
Xz 14%: The weight of the Maine Coon is at

leaslﬂ% pounds.. T.x—[—2)< 2T, x <25
The monthly high temperature was less than
25 Fahrenheft. 9. Sample answer: ane
popcormn ball and one candy stick 11, Sample
answer: A school bus can hald at most 40
students and there are currently 20 students
an the bus. How many more students can
board the bus? 13, Sample answer: Petra
must write a report with more than 1,000 words
for her history class. So far, she has writlen 684
words. Write and solve an inequality to find
how many more words Petra needs to write for
her report. 684 + ¥ > 1.000: x > 316 words,

Lesson 7-3 Solve One-Step
Multiplication and Division Inequalities
with Positive Coefficients, Practice
Pages 355-356

Lx>=4

—t { { f } S 5
4 —3 2 1 0 1 2 4 5 &
3. x=-—2

e +——+——+—+—F+—+
=Bl =3 =3 = @i | ¥ 3 4 8§

5 x<—4
ey —p—p—p———4+—+
-7 -6 -5 -4 -3 -2 - o 1 2 3
2 x>-—8
— ettt
-0 -9 -8 - -6 -5 —4 -3 -2 -1 o
8 x=64
i E i I i i B4
*1 L T i T v .'- | J| J|

T .
&

+o—f
1 2 3 4 S5 & 7T =#
1. 52,00 13. Sample answer 4x < -H}:% <h

15. Sample answer: 27x < 9

Lesson 7-4 Solve One-Step
Multiplication and Division Inegualities
with Negative Coefficients,

Practice Pages 363—-364

1 x<=< -1
B e e f ———
<5 =l = =10 =i <P =t =F =T =f =B
3 x=9
e}
D1 2 3 45 6 7 B 910
B, x2>3
I e B e e B R o T o
=f = =331 0 t 2 3 4 5
T x=15
R f f $ + - : 3 # f f
7 & & H 12 ©B 14 1B, B 17
9 x=192
19,2

f } f 1 i ~— - f } e
M 1|\ W 17 M 19 20 M 22 23 4

. —3x = —2T x = 9 at least 9 bananas: at
least 18 seconds were lost in the race

13. Sample answer, —5x = —20; _iz = =2
15. D. =5 = —2; This inequality’s solution s

x =< B. The other three inequalities solutions
arex = 6.

Selected Answers SA3
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Lesson 7-5 Write and Solve One-Step
Multiplication and Division Inequalities,
Practice Pages 371-372

1. Bx = 168; x = 28; Hermes needs 1o babysit
28 or more hours. 3. 3%:-:' = 13 x < 4 Sadio
can make at most 4 batches. 5.55: = 24;

¥ = 30, The teacher needs at least 30 yards

of tulle. 733 <12 x < 51, Chase should
buy al most 51 inches of fabric. 9. at most
%36750 1. Sample answer: Kail eams $4 for
every dog he walks. He needs to eam at least
100 for new ski bools. Write and solve an
inequality to determine the number of dogs he
must walk to earn enough for the ski boots.
13. Sample answer: Sara 5 buying colored
sand to fill star sand art bottles. She wants to
make at least 9 star sand an bottles and needs
5 ounces of colored sand for each bottle.
Write and solve an ineguality to determina

the amount of sand she needs to buy. Then
interpret the solution. %z 9: x = 45; Sara
neads at least 45 ounces of colored sand.

Lesson 7-6 Write and Solve
Two-5tep Inequalities, Practice
Pages 383-384

Lx<—5

1
~10-9 ~B -7 6 -5 -4 ~3-2 -1 0

= =

3. x=13
i
—H—-4-3-2-1 0 1 2 3 4 5§
3
5...5!'{1:
3
Ly
e et ———+—
B === B § 2 3 4 B

115 + dAx = X7 x = 3: Margie can rent the
bicycle forupto 3 hours. 9.20 — 35k =775,
x = 35: Douglas can race the go—karts no mare
than 3 times. M. a minimum score of 16 points

SA4 selected Answers

15. Sample answer: Add 2x to each side of the
imeguality before solving.

Module 7 Review Pages 387-388

1A. x = —3

18.

—— ittty
-5-4-3-2-1 0 1 2 3 4 5

3. Let x = cost of T-shirt 589 4+ 2x < Th: ¥ < B!
Sample answer: Based upon the solution,
each T-shirt cancost $8 orless. 5.0

TA. x = —2: Sample answer: The direction

of the ineguality symbol is reversed because

| divided each side of the inequality by a
negathve number In order to solve for X

7B.

|
-5

—
-4 =3 -2

0 =
-

b =
R
o
[T

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

1 £33 £F LHFG ZGFH 3. 28 and ZN, £7 and
10 £9and A2 MBand AN BNsE=2x+ 5
=588 Z1Ex+95=1B0:x=1 9.4F

1. Sample answer:

><

13. no, Sample answer: A pair of adjacent
angles must share a common verlex, share a
common side, and not overlap. They may equal
180° but do not have to.

T e ik
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Lesson 8-2 Complementary and scalene 1. 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% 2. 36° 5.20°0 722 +4x=90; of the interior angles of a triangle equal 1807,
x=17 9434+ (x—TN=90x=54 Three acute angles can have a sum of 180°. For
N2+ x+4)=1B0:x=104 13.276 example, 60°, 60°, and B0 are all acute angles
15. Sample answer: and 60" + 60" + B0° is 1BO".

N 2
« » Lesson B-4 Scale Drawings,

17. no; Sample answer: A palr of Practice Pages 433434

complemeantary angles must equal 90°.

Adjacent angles share a commaon side and
vertex. A palr of complementary angles can 5.
also be adjacent.

i
m
[
()
]
a
-]
-
i
E
m
n

1.about 52 mi 3.108 f°

22°

EEH

Lesson 8-3 Triangles, Practice

7. 510108 9. false; Sampi : Th I
Pages 421-422 3 se; Sample answer: The scale

drawing will be greater than the object. For
axample, if the scale factor s 2 this means that
2 units on the drawing equal 1 unit of the
object. This makes the scale drawing greatar
than the object. M. 1inch is about 19.7 mi

1. acute, isosceles trianglke; more than one;
Sample answer:

Lesson B-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 meet. prism: 6, 12, 8; Sample answer: a tissue box

9. rectangle; Sample answer:

5. Sample answor:

B mm

7. no; Sample answer: The sum of the two sides 44 yrue
is not greater than the third side. 9. 41; acute,



Module 8 Review Pages 443-444

L L2 LC LFACV, LVCA 3.N5
9.C

5.0 T.48

Lesson 9-1 Circumference of
Circles, Practice Pages 455-456

1628in. 3.197E2yd S5 91.0Bcm
7.5489in. 9.5R0n. M. B4235H

13. Sample answer: The circumference would
also doubke. For example, a circle with a radius
of 3 feet would have a circumference that s
about 18 feel. When the radius doubles to &

feet, the crcumference is about 35 feet.
Bx2=36

Lesson 9-2 Area of Circles,
Practice Pages 465466

115829 m* 3.15386In" 5.120.20 f®
7.254.34 in" 9.63.59in" M. Sample answer:
To find the area, multiply the area of the entire

cirche by % A= %nr‘-‘: 8478cm? 13. 226.08 in?

Lesson 9-3 Area of Composite
Figures, Practice Pages 473—-474

1. 20052 yd* 3. M3Icm*® 5.132 m’
1512 9.5 pallets 1. Sample answer:
First find the area of the sguar . A=12 X 12 or

144 ft*. Then find the area of the quarter cirel .
A= %{3.14 * B x B) or 28 256 fi?. Subtract the

area of the quarter circle from the area of the
sguare. 144 — 2826 = 11574 f1*  13. Sample
answer: Use polygons to approximate the
shape of the curved side of the swimming pool

Lesson 9-4 Volume, Practice Pages
485486

.2772in 3.972m' 5.10m°
7.1464n" 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 metar, and
a height of 0.4 meter. How many cubic meters
of water can it hold?: 0.48 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 helght: & In.

Lesson 9-5 Surface Area,
Practice Pages 495496

L468 wd® 3.1034iIn° 5.6339In" T no;

He needs an additional 1.7 In? of fabric.

9. 120 ¢ yd or about 120.09 yd* 1. The

surface area of the original prism s the surface

area of the new prsm.. Sample answer. If the

original prism has a length of 4 m, a width of

2 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 1

5.A s 468 m’-ﬁ=§

Lesson 9-6 Volume and Surface
Area of Composite Figures,
Practice Pages 512-513

1.5406iInF 3. Min? B 46272 T yes;
The surface area of the box & 1425 square
inches or 9.89 square feet. The new version
of the coln box has a surface area of 89.0625
sauare feel so there & enough cardboard
avallable. 9, no, Sampie answer: The student
incleded the shared portion of the figur - The
correct surface area is 459 cm?®. . Sample
answer: When finding the volume and surfac
area, you decompaose the composite figure int
solidsfigures whose volumes/areas you kna
how to find

Module 9 Review Pages 516-517

1.C 3. 3299 square inches 5. A
7.405 9.D 1.C
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Lesson 10-1 Find Likelihoods,
Practice Pages 513-514

1. equally likely 3. likely 5. coertain

7. selecting the letter B, selecting the letter
QorR 9. keyring, yo—yo, cap 1. Sample
answer: likelihood of flipping a re —yellow
counter and it landing on yellow  13. likely;
Sample answer: About 95% of Americans are
not vegetarians. The likelihood of 35% means
that is very likely the person s not a vegetaran,

Lesson 10-2 Relative Frequency of
Simple Events, Practice Pages 527-528

1.68%:10% 3.2% 5.204sundaes

7. 55520 9. Sample answer: Based on last
year's class, a teacher determines that ifa
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 aleo
be in a club?; about 18 students  11. 80 tosses

Lesson 10-3 Theoretical Probability of
Simple Events, Practice Pages 537-538

112,345 3.1 0550% 5.3 0375
375%:; The complement k= choosing a rde that
lasts at least 200 seconds, 7.0.25, 25%,

9. 525 times T11. The student found the
complement of spinning a multiple of 3. The

carrect probability is 53. 13. Sample answer:

The weather reporter says that there iz a 65%
chance that it will raln tomorrow. What is the
chance it will not raln temorrow? 325%

Lesson 10-4 Compare Probabilities of
Simple Events, Practice Pages 545-546

1. Jayden 3.Graph 2;Graph1 5.1 1 They
are not close. Sample answer: There were not
enough trials pedformed. 7. Sample answear:
The spinner ks expacted to land on each
zection 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, charry plain, cherry ice cream,
cherry drink, blueberry plain, blueberry ice
cream, blueberry drink, watermelon plain,
watermelon ice cream, watermelon drink.

i & —;: i 5 63% Ti2more 9 no Sample

answer: The probabiiity that Kimiko will win

7 7. b
is T Because 3 Is greater than i Kimiko

has a greater chance of winning. 1. Sample
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,
macaronl salad

Lesson 10-6 Simulate Chance
Events, Practice Pages 567-568

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. %. 0.3,
30% 3.5 005 5% 5 Sample answer: A
fair game could consist of tossing a coin, and
winning the game s represented by tossing
heads. A game that is not fair could consist

of rolling a number cube labeled 1-6, and
winning the game s represented by landing on
the numbers 1or 2. 7. Sample anawer: If you
do not clearty define each of thes | it can be
difficult to interpret the results of the simulatio
in ordes to find the xperimental probability of
a favorable outcome.

Module 10 Review Pages 571-572

1.C 3.02,2 20% 5.1would expecta
number greater than 3 to be spun 250 times,
becmse% of the numbers on the spinner are
greater than 3, anug + 400 =250 7. 20%
a3
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Lesson 11-1 Biased and Unbiased
Samples, Practice Pages 583-584

1a. siratified random sampie b, simple
random sample 1. systematic random

sample 3. voluntary response sample: biased:

The conclusion is not valid. 5. This scenario
is a systematic random sample; The conclusion
is valid: The sampling method is unbiased.
T.oyes 680% 9. no, Sample answer: Marc used
a voluntary response sample. The results are
blased and therefore invalid because only
thoze that wanted 1o respond were included.
11. Sample answer: Every 25th student is chosen
from an alphabetical listing of all students. The
choszen 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. $3.510

9. Sample answer: A random survey of high
school students with jobs were asked whether
they saved some of the money they earned.
B82% of the students said they saved some
money. COut of 340 students, predict how many
would save some of thelr eamings.; about 279
students 1L 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.

3e. 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 Selected Answers

1B pounds to be within 3 pounds of the
population mean. The mean decaf sales for
stores in this company |s likely to be between
15 and 21 pounds per week. 32d. Sample
answer: Due to the increased sample size,
there will be loss discrepancy between the
sample mean and the papulation mean. The
store might expect 1o 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 i= 9 b with a
variation of 1.3 Ib. Overall, the housecats welgh
more with less variation. You can Infer that a
randomiy selected housecat is Hkely o welgh
more than a randomily setected small dog.

a3

Middle | High
School | School
The median is greater. x
The IOR = 25, X
The data has greater X
varlability.
A person from this sample
is mare likely to have more
than 7 hours of homework X
a week.
The data are more X
symimetric,
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8. Summerville Jaguars; The median number
of years of experience for Southwest Broncos
iz & years while the median number of years of
experience for Summerville Jaquars is & years.
It is more likely that the player belongs to the
Jaguars.

1. Sample answer:
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Lesson 11-5 Assess Visual Overlap,
Practice Pages 61/-618

1a. about 4. 4 measures of varability 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
zelected registered pet could either be a dog
arcat 5. Sample answer. Because the ratio s
less than 2, It is likely that the populations could
have the same mean.

7. Sample answer.

Fitness Club Daily Attendance

P T
Greg's Gym +——f §

[l ] 1 ] [l ] [l
r i r L r L] L

20 50 100 10 120 120 140

Module 11 Review FPages 621-622

1A systemic random sample 1B. The
population i the 15 600 LED monitoars, The
sample Is representative of the population
because it is selected randomiy, and it is large
enough to provide accurate data. 3. 96

5A. 2 5B. The data vary as low as 1 and as
high as 4. Ta the left, the data vary 1 off of the
center, and Lo the right, the data vary 2 off o
the center. 7. The mean price al the Digital
Hot Spot is higher than the mean price at
Discount Electronics.
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Glossary

The Multiingual eGlossary contains words and definitions in the following 14 languages:

Arabic English Hmang Russian Urdu
Bermgall French Korean Spanish Vietnamese
Brazilian Portuguese Haitian Creole Mandarin Tagalog

English Espanol

absolute value (Lesson 3-1)  The distance the number
i5 from 2eroon a number line.

acute angle (Lesson B-1)  Anangle with & measwure
greater than 0° and less than 90°.

acute iriangle (Lesson 8-3) A triangle having three
acute anghes.

Addition Property of Equality (Lessen&-1) I you add
the same number o each side of an equatian, the two
sides remain - equal.

Addition Proparty of Inequality (Lesson 7-1) [ you
add the same number to each side of an inequality, the
imequality remains true.

Additive ldentity Property (Lesson 3-1)  The sum of any
number and rero i the number.

additive inverse (Lesson 3-1)  Two integers that are
opposites. The sum of an integer and its additive inverse
Is zero.

Additive Inverce Properly [Lesson 3-1)  The sum of any
number and it additive inverse i< 2ero.

adjacent angles [Lesson 8-1)  Anales that have the
same vertex, share a common side, and do not overlap.

algebra (Lesson 3-1) A branch of mathematics that
imiohves expressions with varlables,

algebraic expression [Lesson 5-1) A combination of
varables, numbers, and &l least one operation.

valor absolute  Distancia a la que se encuentra un
mdimens de cefo an [ recta numeérica.

dngulo agede  Angulo gue mide més de IF y menos
e 90°.

triangulo acuténgule  Trdngulo con tres dngubos
agudos,

propiedad de adicion de la igualdad S sumas al
misma nimero a ambos lados de una ecuacion, los dos
lados permanecen iguales.

propiedad de desigualdad en la suma Sl se suma el
mismo nimero a cada lado de una desigualdad, [a
desigualdad sigue slendo verdadera.

propiedad de identidad de la suma  La suma de
cualguler ndmers y cero &< el mismo ndmera.

imverso aditive.  Dos enleros opuestos. La suma de un
entero y su Inverso aditiva es cera.

propiedad inversa aditiva  La suma de cualguber
fiimers i su inversa aditiva es cern.

dngulos adyacentes  Angulos gue comparten el
misma viérthce y un comin [ade, pero no se sobreponen.

dlgebra  Rama de las matematicas gue trata de kas
expresionas con variables.

axpresidn algobraica  Combinacidn de varlables,
rdmenas y por lo menos una operacion,

Glossary GL1



amount of error [Lesson 2-4)  The posithve difference
between the estimate and the actual amount.

angle (Lesson 8-1)  Two rays with a common endpalnt
form an angle. The rays and vertex are used 1o name

the angle.

area (lesson9-2)  The measure of the Interlor surface
of a wo-dimensional fligure.

asymmetric distribution (Lesson 11-4) A distributbon
in which the shape of the graph on one side of the
center s very different than the other side, or it has
outllers that might affect the average.

cantidad de error La diferencia positiva entre la
estimacion y la cantidad real.

dngubo  Dos rayes con un exdremo comiin farman un
angulo, Los rayos v of vartice se usan para nombear el

angulo.
drea  La medida de la superficie Interior de una figura
bidimensional,

distribucion asimeirica  Una distribucion en laque la
forma del grafico en un lado del centro es muy
diferente del otro lado, o tene valores atipicos gue
pueden afeciar al promedio.

bar nolation (Lesson 4-1)  Inrepeating decimals, the
line or bar placed over the digits that repeat. For example,
2.5 indicates that the digits 63 repeat.

base (Lesson 8-5) One of the two parallel congruent
faces of a prism.

blesed sample (Lesson 1-1) A sample drawn in such
a way that one or more parts of the population are
favared over others.

bioot plot (Lesson 11-4) A method of visually displaying
a distribution of data values by using the median,
quartiles, and extremes of the data sel. A box shows the
middie 50% of the data.

notackon de barra  Linea o barra gue se coloca sobre
Ios digitos gue se repiten en decimales periddicos. Por
ejemplo, 2.53 indica gue los digitos 63 se repiten.

baze Una de las dos caras paralelas congruentes de
un prisma.

muestra sesnada  Muestra en que se favorece una o
mas partes de una poblacidn,

disgrama de caja  Un método de mostrar visualmente
una distribuciin de valores usando la mediana,
cuartiles y extremas 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 ina plana that
are the same distance from a given point called the
centor.

circumfesence [LessonS-%)  The distance around a cirdle.

cooflicient (Lesson 51) The numerical factor of a
term that contains a variabie.

commission (Lesson 2-5) A payment equasl 1o a
percent of the amount of goods or services that an
employes sells for the company,

GL2 Glossary

centro  El punto desde el cual todos los puntos en una
circunferencla estdn a la misma distancia.

circulo  Comjunto de todos los puntos de un plano que
estan a la misma distancia de un punto dado
denominado centro.

circunferencia  Distancia en tomo & un cifculo.

coeficiente  El factor numérico de un Wérming gue
contiens una variable.

comisién  Un pago igual a un porcentaje de la
cantidad de blenes o servichos que un empleado vende

para ka empresa.

Vi g | g o ks



0t 1§ il Cames-Pi | ki by

common denominator {Lesson 4-1) A commen
midtiple of the denominators of two or more fractions.
2415 a common denominator for % %, and % because 24
b= the LCM of 3, 8, and 4.

complementary angles (Lesson 8-2)  Two angles are
complemantary if the sum of thelr measures is 90°.

complementary evenls [Lesson 03]  Two svents in
which either one or the other must happen, but they

cannol happen at the same time. The sum of the
probabiity of an event and its complement is 1ar 100%.

complex fraction {Lesson 11 A lml:lh:ng wihere A
and/or 8 are fractions and B does not equal zero.

composite figure (Lesson 9-3) A figure that is made
up of two or more figures:

compound event (Lesson 10-5)  An event consisting
of wo or more simple events.

cone (Lesson B-5) A three-dimensicnal figure with
ane circula base connected by a curved surface toa

single polnt.
congruen] [Lesson B-1)  Hawving the same measure,

congruent angles (Lesson 8-1)  Angles that have the
SAME Measurs.

congruent figures [Lesson B-3)  Flgures that have the
same size and same shape and corresponding sides
and angles with equal measure.

congruent segments (Lesson B-3)  Sides with the
same fength.

constanl (Lescon 51 A term that does not contaln a
variable.

constant of proportionality (Lesson 1-3) A constant
ratio or unit rate of bwo variable quantities. It i also
called the corslant of variation.

constant of varation [Lesson 1-3)  The constant ratlo
In a direct variatbon. ILis also called the constant of
proportionality.

constant rate of change (Lesson 1-3)  The rate of
change in a linear relationship.

comin denominador  El maltiplo cormdn de kos
denominadores de dos o mas frecciones. 24 esun
denominador comiin para % %, y%pmque 24 o< gl mem
de 3, By 4

1
]
n
7
o
=

angubos complementarios Dos dngulos son
complementarios si la suma de sus medidas es S0°.

01 BS0 |5

evenios complementarios  Dos eventos en los cuales
uno o el otro debe suceder, pero no puedan ocurrir al
misma tiempo. La suma de la probabilidad de un eventa
§ su complemento es 10 100%.

fraccion compleja  Una fraccidn % en la cual A ylo B
zon fracciones y B no s igual a cero.

figura compuesta  Fgura formada por dos o mas
figuras.

evenlo compuesto  Un evento que consiste en dos o
mas eventos simples.

cono  Una figura tridimensional con una base
circidar conectada por una superfiche curva para un
solo punto.

congruente  Que Lene |a misma medida.

dngulos congruentes  Angulos que tienen la misma
medida.

figuras congruentes:  Flguras gue tienen of mismo
tamadfo y la misma forma y los tados y los dngulos
cormespandientes tenen lgual medida.

segmentos congruentes  Lados con B misma
lomgitud,

constanie  Término que no contiene ninguna variable.

constanie de proporcionalidad  Una razdn consiante
o tasa por unidad de dos cantidades variables. Tamblén
s llama constante de variacidn.

consianie de variacidn  Una razdn constanie o tasa

por unided de dos cantidades varlables. También se
Hama constante de proporcionalidad.

razdn constante de cambla  Tasa de cambéo en una
relacidn limeal.



convenience sample [Lesson 11-1) A sample which
consisie of members of a population that are pasily
accessed.

cross saction (Lesson 8-5) The intersection of a sofid
and a plane.

cylinder (Lesson 8-5) A three-dimensional figure
with two parafiel congruent circular bases connected
by a curved surface.

muestra de conveniencia  Muestra que incluye
miembros de una poblacidn facilmente accesibles.

soccldn transyersal  Intersecchon de un sdlido con wn
plama.

cilindra  Una figura tridimenslonal con dos paraledas
congruentes circulares bases conectados por una
superficie curva.

defining a variable (Lessen 6-1) Choosing a variable
and a guantity for the variable to reprecent in an
expression of equation,

degrees (Lesson 8- The most common undt of
measure for angles. I a circle were divided into 360
equal-sired parts, each part would have an angle
measure of 1 degree.

diameler (LessonS9-1) The distance across a circle
through its centar.

dimensional analysis (Lesson 1-2) The process of
including units af measurement when you compute.

discount (Lesson 2-8) The amount by which the
regular price of an [lem |s reduced.

distribution {Lesson T-4) The shape of & graph of data.

Distributive Property (Lesson 3-3)  To multiply a 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 + acand olb — &) =

ab —are.

Example: 2(5 + 3} = (2 - 5} + (2 - 3) and
E—3=2-5—(2-3)

Divishon Property of Equality (Lesson 6-1) W you
divide each side of an equation by the same nonzero
number, the two sides remain equal.

Diviskan Property of Inequality (Lesson7-3) When
you divide sach side of an inequality by & negative
number, the inequeality symbaol must be reversed far the
inequality to remain froe.

GLA Glossary

definir una variable  El eligir una variable y una
cantidad que esté representada por la varlable en una
expresin o en una ecuacion.

grados Lo unidad mas comin para medir dnquios. Si
un circulo se divide en 360 partes iquales, cada parte
tiene una medida angular de 1 grado.

didmetro  Segmento que pasa por el centro de un
circulo v bo divide en dos partes iguales.

anilisiz dimensianal  Proceco que incluye las wnidades
de medida al hacer calculos,

descuento  Cantidad gue se le rebaja al predio reguiar
de un articulo.

distribucién  La forma de un grafico de datos.

propiedad distributiva  Para multiplicar una suma por
un ndmero, multipliquese cada sumando de fa suma potr
el ndmero que esta fuers del paréntesis. Sean cuales
fuere bos ndmeros a, b,y e, ofb + cl=ab + acy

ally — cj = ab — or.

Ejemplo: 2{5 + 3)=[2- 6] + (2 - )y
W-3=0-5-@2-3

propledad de igualdad de |a divicidn S divides
ambes ladas de una ecuacidn entre el mismo ndmero
no nuko, ks lados permanscen lguabes.

propledad de desiqualdad en la divisibn  Cuande se
divide cada lada de una desiquaidad entre un ndmeso
negativo, &l simbobo de desigualdad debe invertirse
para que la desiguabdad siga sienda verdadera.
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double box plot [Lesson M-4)  Two box plots graphed
on the same number line.

doubdle line plol [Lesson 11-4) A mothod of visually
displaying a distribution of two sets of data vaiues
wihere each value 1s shown as a dot above a number
line.

doble diagrama de caja  Dos disgramas de cala sobre
la misma recta numeérica.

f?
o
m
It
m
-

doble dingrama de linea  Un métodn de mastrar
visualmente una distribucidon de dos conjuntos de
valores donde cada valor se muestia Comd un pudnto
arriba de una recta numérica.

Ol ES0 )

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 guantithes
are egual.

equiangular (Letson B-3) In a palygon, all of the
angles are congruent.

equilateral (Lesson B-3)  In 2 polygon, all of the sides
are congruent

equiktateral rangle (Lesson 8-3) A triangle having
three congruent skides.

equivalent equations [Lesson &) Two or more
equations with the same selution.

equivalen! expressions [Lescon 5-1)  Expressions that
hawve the same value.

equivalent ratios [Lesson 1-2)  Two ratios that have
the same value,

evaluate (Lesson B-1) To find the value of an
expression.

event (Lesson 10-1)  The desired outcome or 221 of
outcomes in a probability experiment.

experimental probability (Lesson 10-2)  An estimated
probability based on the relative freguency of positive
oulcomes oocurring during an experiment It is based
onwhat actuolly occurred during such an experiment.

borde El segmento de linea donde se cruzan dos
caras de un poliedro.

amplacion  Imagen mas grande que la orginal.

efuacion  Enunclado matematico que contiens al
signo de igualdad = Indicando que dos cantidades son
Iguales,

equiangular  En un poligonso, todos bos dngulos son
congruentes.

equildtera  En un poligono, todos los lados son
congruentes.

Iriangulo equitdters  Tridngulo con tres lados
congruentes.

ecuaciones equivalentes  Dos o mds ecuaciones con
fa misma sofuciin.

expresianes equivalentes  Expresiones que tenen el
mismo valor.

razones eguivalentes  Dos razones gue tienen el
misma valor.

evaluar Calcular el valor de una expresion

evenlo  El resultado deseado o conjunto de resultados
en wn expenments de probabilidad.

probabilidad experimental  Probabilidad estimada
gue se basa en la frecuencia redativa de los resultados
positheos gue ocurren durante un experimento. Se basa
e lo que en reclidod acurre durante dicho
experimento.
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face [Lesson B-5) A flat surface of a polyhedron.

factor (Lesson 5-4) To wrile a number as & product
of its factors.

factoved form (Lesson 5-4)  An expression expressed
as the product of its factors.

factors (Lesson 5-1)  Two or more numbers that are
multiplied toqether to ferm a product.

fee (Lesson 2-5) A payment for a service. It can be a
fixeed amount, a percent of the charge, or both.

cara  Una superfiche plana de un poliedra.

factorizar  Escriblr un ndmers como el producto de
sus factores.

forma factorizada  Una expresion expresada como el
producio de sus factones.

factores  Doso mas ndmeros gue se multipllican entre
i para formar un producto.

cuola Un pago por un serviclo. Puade ser una
cantidad fija, un porcentaje del cargo, 0 ambos.

graph {Lesson 1-4) The process of placing a paint on
& number line oron a coordinate plane at its proper
location.

gratuity (Lescon 2-7)  Also known as a tip. It i< a small
amount of money in return for & service.

greatest camenaon factor (GCF) of two monomials
(Lesson 5-4) The greatest monomdal that is a factor
of both manomials. The greatest commaon factor also
includes amy variables that the monomialk have in
COMMON.

graficar  Proceso de dibujar o trazar un punio en una
recta numerica o en un plano de coordenadas en su
ublcacion correcta,

gratificacion  Tamblén conoclda como propina. Es wha
cantidad pequedia de dinera en retribucion por un
SErVICio.

mayor factor comun (GCF) de dos monomios  El
monomio mids grande que es un factor de ambos
monemios. El factor comin mas grande también incluye
las varlables que los monomios tensn en comun.

inequality [Letsson 7-1) An open sentence thal uces
<, F, =, 0r = 1o compare two quantities.

inference (Lesson11-1) A prediction made abouwt a
popukation.

integer (Lesson 3-1)  Any numbser from the set
[..—48,—3. =2 —1,0.1,2 3,4 ] whore _ meansg
conlimies without end,

interes! [Lesson 2-9)  The amount paid or earmed for
the use of the principal.

desigualdad  Enunclade ablerto que usa <, >, +, =,
0 2= para comparar dos cantidades.

inferencia  Una prediccén hecha sobre una poblacidn,

enters  Cuabguber ndmero del conjunto {_.., —4, —3,
—2.—-1,012. 3 4 _} donde __ clgnifica que continda
<im fire

interes  La cantidad pagada o ganada por el uso del
principal
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interguartiie range (I0R) [Leszon 114) A measure of
variation in & set of numerical data, the interquariile
range iz the distance between the first and third
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.

Inversa Property of Multiplication [Lesson B-1) The
product aof a number and its multiplicative inverse is 1.

ispsceles trangie [Lesson 8-3) A triangle having at
beast two congruent sides.

rango intercuartll (RIG)  El rango intercuartl, una
medida de la varlacion en un conjunio de datos
numéricos, o< la distanda entre el primer v el tercer
cuaitil del conjunto de datos

1
]
n
7
o
=

inferencia invalida  Una inferencia que se basa en una
muestra sesgada o hace una condusidn no apoyada por
los resultados de la muestia,

01 BS0 |5

prapiedad inversa de la multiplicacidn  El producta de
L ndmers y su inverso multiplicativo es 1.

riangulo isoscetes  Trdngulo que tene por o menos
dos lados congruentes.

lateral face (Lessonm 9-5) In a polyhedron, & face that
i= nof a base,

[ateral surface area (Lesson 9-5) The sum of the
areas of all of the [ateral faces of a solid.

least common denominator (LCD) (Lesson 4-1) The
least commaon multiple of the denominators of b or

mare fractions. You can use the LCD 1o compare
fractions,

like terms (Lesson 5-1)  Terms thatl contadn the same
yariable{s) ralsed to the same power. Example: Sy and
G are like terms.

likelinood (Lesson10-1) The chance of an event
DCCUITinG.

linear expression (Lesson 5-2)  An algebraic
exprescion in which the variabde is raised to the first
power, and variables are nadther multiplied nor divided.

linear relationship [Lesson 1-4) A redationship fior
wihich the graph is a straight line.

cara lateral  En un polledro, las caras que no forman
fas bases,

drea de superficie |ateral  Suma de las dreas de todas
las caras de un sdlido,

minimeo comun denominador (mod)  El menor de los
midtiplos de los denominadores de dos o mas
fracciones. Pusdes usar &l minimo comdn denominadar
para comparar fracciones,

tEérminos semejante  Términos que contlenen las
mismas variable(s) elevadas a ka misma potencia
Ejemplo: Sx y Gx son términos semejanie

probabilidad  La probabiidad de que ocuma un evento.

expresion lineal  Expresion slgebraica en fa cusl la
varlable se eleva a la pimera polendcia,

relacidn fineal  Una relackin para la cual la grafica es
una linea racta,

markdawn (Lesson 2-8)  An amount by which the
reqular price of an item is reduced.

markup (Lesson 2-7)  The amount the price of an item
i5 increased ahove the price the store paid for the item,

rebaja  Una canticad por la cual el precio regular de un
aricubo s reduce.

margen de wiilidad  Cantidad de aumento en &f precio
de un articuby por encima del precio gue paga la tenda
por dicho articulo.
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mean (Lesson T1-4) The sum of the data divided by
the number of ltems in the data set.

mean absolute deviation (MAD) (Lesson 11-4)

A measure of variation in & 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 conter (Lesson 11-4)  Numbess that ara
used to describe the center of a set of data. Thesa
measures indude the mean, median, and mode.

measures of variation [Lesson T-4) A measure used
to describe the distribution of data.

median (Lesson T-4) 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—or the mean of the two central values, if the list
contains an even number of valwes.

monomial [Lesson 5-4) A number, variable, or
product of a number and one or more variables,

Multiplication Property of Equality [Lesson 6-1) I you
multiply each side of an equation by the same nonzero
number, the two sides rematn equal.

Multiptication Property of Ineguality (Lesson 7-3)
When you multiply each side of an inequality by a
negative nuember, the ineguality symbal mus! be
reversed for the Inequality to remain true.

Multiplicative ldentity Proparty (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 muliplicative
imeerse of 3 is 5

Multiplicative Property of Zero (Lesson 3-3f The
product of any number and zero IS 2ero.

media La suma de los datos dividida entre o ndmesn
total de articulos en ef conjunto de datos.

desviacidn media absolula  Una medida de variacidn
en wn conjunto de datos numeéncos gue se calcula

sumando las distancias entre el vabor de cada dato y la
media, y luego dividiendo entre e nimero de valores.

medidas ded centra Mimeros que se wan para
describir el centro de un conjunto de datos. Estas
medidas incluyen |a media, la medianay |a moda.

medidas de variacidn  Medida usada para deseribin la
distribucicn de los datos.

mediana  Una medida ded centro en un conjunto de
dados numencos. La mediana de una Bsta 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 Ia lista contiene un nimero par de valores.

monomia  Ndmero, variable o producto de un ndmero
Y una o mas variahles.

propledad de multiplicacion de la igualdad S
maltiplicas ambos lados de unae ecuacian por el mismo
nimera no nulo, [o lados permanecen iguales.

propiedad de desgsaldad en la multiplicacion
Coando se multiplica cada lado de una deskgualdad por
un nimero negativo, el simboalo de desigualdad debe
invertirse para que |a desigualdad siga siendo
verdadera,

propledad de identidad de la multiplicacisn  El
producto de cualguler nimero y uno &5 &l mismo
nlmeTs,

inverso multiplicativa  Dos ndmernos cuyo producto

e5 1 Por ejemplo, el inverso multipicathve dl!-% [ %

propiedad del cero en la multiplicacion  El producto
de cualguler nUmero y Cero es Ccer.

negative integer (Lesson 3-1)  An integer that is less
than zero. Negative Integers are written with a — sign.

GLEB Glossary

enters negative  Ndmero menor gue cero. Se escriben
com el signe —.
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net [Lesson 9-5) A two-dimensional figure that can
be used to build a three-dimensional figure.

nonproportional [Lesson1-3) The relationship
betwesn two ratios with a rate or ratio that is not
constant.

numerical expression (Leszon 5-1) A combination of
numbers and operalbons.

red Figura bidimenslonal gue sirve para hacer una
figura tridimensional.

f?
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no praporcional  Relacidn entre dos razones cuya Lasa
O rAZGn No @5 constante.
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sxpresion numédca  Combinacidn de ndmeros y
operaciones,

obluse angle [Lesson 8-1)  Any angle thal measuret
greater than 907 but less than 180°.

obtuse tnangle {Lesson B-3) A triangle having one
obiese angle.

opposites (Lesson 3-T)  Two integers are apposites i
they are represented on the number line by paints that
are the same distance from zera, but on opposite sides
of zero. The sum of bwo opposiles i zera.

order of operations {Lesson4-6) The rules o follow
when more than one operation ls used in a numerical

expression.

1. Evaluata the expressions mside grouplng symbols.
2. Evaluate all powers.

3. Multlply and divide in order from keft 1o right.

4 Add and subtract in order from left to right.

outcome (Lesson 10-1)  Any one of the possible
results of an action. For example, 4 is an outcome when
a number cube is rofled.

dngulo oblusa  Cualguier dngulo gue mide més de
80F pera menos de 180°.

riangulo oblusdéngulo  Trigngulo gue tiene un Sngulo
oblusa.

opuestos  Dos enberos son opuestos sk, en a recta
numérica, estin representados por punios gue
equidictan de cero, pero en direcciones opuestas_La
suma de dos opuesios es cero.

orden de las operaciones  Reglas a sequir cuando se
usa mas de una operaciin en una expresidn numérica,

1. Primera, evalida 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 zgulerda a derecha.

resultade  Cualgulera de los resultadas posibles de
una accién. Por ejemplo, 4 puede ser un resultado al
lamzar un cubo numerado.

parallelogram {Lesson 9-3) A guacrilateral with
opposite sides parallel and opposite sides congrusnt.

percent emror (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 to the orginal amounL

amaurt of change

percent of change = g e e 100

paralelogramo  Cuadrilatero cuyos lados opuestos
son paraledos y congruentes.

porcentaje de error  Una razdn que compara |a
imexactitud de una estimacion (cantidad del error) con la
cantidad real.

porcentaje de camble  Razon que compara o cambio
en wna cantidad a la cantidad original.

cantidad del cambio

cantidad arignal 100

porcentale de camblio =

Glossary GL9



percent of decrepse [Lesson 2-3) A negative percent
of change.

perceml of increase [Lesson 2-3) A positive percant
of change.

pl {Lesson9-1)  The ratio of the circumference of a
circle toits diameter. The Greek letter w represents this
number. The value of pi s 31415926, Approximations

for pr are 314 and %

plane (Lesson 8-5) A two-dimensional flat surface
that exends in all directions,

polygon (Lesson 9-3) A simple closed figure formed
by three or more stralght line segments.

polyhedron (Lessan B-5) A three-dimensional figure
with faces that are polygons.

population [Lesson 1-1)  The entire group of items or
individuals fram which the samples under conslderation
are taken.

positive integer (Lesson 3-1)  An integer that is
greater than zero. They are writien with or without a +
sign.

principal (Lesson 2-9)  The amount of money
deposited or borrowad.

prism (Lesson 8-5) A palvhedron with two paraliel
congruent faces called bases.

probability (Lesson 0-2) The chance that some
event will happen. [t s the ratio of the number of
fmmorable outcomes 1o the number of possible
OulComes.

probability experiment (Lesson 10-2) When you
perform an event to find the likelinood of an event.

probahility model (Lesson 10-3) A model used 1o
assign probabilities to outcomes of a chance process by
examining the mature of the process,

properies (Lesson 3-1)  Statements that are true for
any number ar variable.

proporticn (Lesson 1-5)  An equation stating that twao
ratios or rates are equivalent.

GL10 Glossary

porcentaje de disminuckén  Porcentaje de cambio
negativo.

porcentaje de avments  Porcentaje de cambio pasitiva.

pl  Relacién entre [a circunferencia de un circulo v su
didmetro. La letra griega w representa este ndmera. El
valor de pl es 31415926, Las aproximaciones de pd
son 3y %

plano  Superficie bidimensional que e extiende en
todas direcciones.

poligono  Figura cemrada simple formada por res o
mads segmentos de recta,

poliedrs  Una figura iridimenslonal con caras que soq
poligonos.

poblacion  El grupo total de individuos o de articulos
del cual se loman las muestras bajo estudio.

entero positive  Enltiero gue &s mayor que ceno; e
escribe can o sin el signo +.

capital Cantidad de diners gue se deposita e se loma
prestada.

prisma  Un poliedro con dos caras congruentes
paralelas llamadas bases,

probabilidad La posibilidad de que suceda un evento.
Es la razdn del nimaro de resultados favorables al
numera de resultados posibles.

experimenio de probabilidad  Cuando realiza un
evenio para encontrar la probabilidad de un evento,

modelo de probabllidad  Un modelo usado para
asignar probabilidades a resultados de un proceso
aleatorko examinands la naturakeza del procesn,

propiedades  Enunciados gue son verdaderos para
cualguler mimera o variable.

proporcion  Ecuachon que ndica que dos razones o
tasas son eguivalentes.
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proportional [Lesson 1-3) The relationship between
bwo ratbos with a constant rate of ratio.

pyramid (Lesson 8-5) A polyhedron with one base
that 5 & polygon and three o more triangular faces that
mest &1 3 COMmmon vertes.

preporcional  Relacidn entre dos razones con una tasa
o razdn constante.
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pirdmide Ln poliedro con una base que es un paligono
§ Ires 0 mas caras triangulares que se encuentran en un
wértice comiin.
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guadrilateral (Lesson 9-3) A closed figure having
four sides and four angles.

cuadrildtera Figura cerrada que liene cuatra lados y
cuatno dngubos.

radivs (Lesson9-1) The distance from the centar of a
cirche to any point on the circle.

random (Lesson #0-2) Outcomes occwr at random if
each outcome occurs by chance. For example, relling
4 number on a number cube occurs al randam.

rale (Lesson 11} A special kind of ratio in which the
units are different,

ralio (Lesson 1-1) A comparison hetween two
quantities, in which for every & units of one guantity,
there are b units of anathar quantity.

ralional numbers (Lesson4-1)  The set of numbers
that can be written in the form %. where @ and b are
integers and b + 0.

=23

4 d =—

| B

Examples: 1 = %

reciprocal (Lesson 4-5)  The multiplicative inverse of
a number.

roctangular prism (Losson 9-4) A prism that has twa
paraliel congruant bases that are reclangles,

reduction (Lesson 8-4)  An image smaller than the
original.
rogular polygon [Lesson 9-3) A polygon that has all

sides congruent and all angles congruent.

regular pyramid [Lesson 9-5) A pyramid whase base
is & regular podygon and in which the segment from
the vertex o the center of the base is the altitude.

radio  Distancia desde el cantro de un cifcuba hasta
cualgudera de sus punlos.

nzar  Los resudtados ocurfen alealordamente sk cada
resultado ocurre por casualidad. Por ejemplo, sacar un
mimen @n un cubo numerado ocurre al Azar.

tasa Un tipo especial de redacion en ef gue las
unidades son diferenies.

razdn  Una comparackin entre dos cantidades, en la
gue por cada g unidades de una cantidad, hay unidades
b de otra cantidad.

numeros racionales  Conjunio de ndmeros que puede
escribirse en la forma g donde o y b son nlmeroes
enteros y b = 0.

=

q=12 54_
Eiemplns.t—r 5 2= %

reciproco  El inverso multiplicativo de un ndmero.
priema rectangular  Un prisma con dos bases
paralelas congruentes que son rectingulos.

reduccion  Imagen méds pequeha que ka orlginal.
pobigona regular  Paligana con todes los lades y todos
los dngulos congruenies.

plramice regular  Piramide cuya base es un poligono

regular y en la cual ef segmento desde el vérlice hasta
&l centro de la base es la altura,
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relative frequency [Lesson 10-2) A ratio that
compares the frequency of each category to the total

refalive frequency graph [Lesson 10-2) A graph used
1o ofganize cCCurmences compared 1o a total.

redative frequency lable |Lessan10-2) A table used
to organize occurrences compared 1o & total.

repeating decimal (Lesson 4-1) A decimal in which 1
or mare digits repeat.

thombus (Lesson 8-3) A parallelogram having four
congruent sides.

right angle (Lesson 8-1)  An angle that measures
exactly 90°,

right triangle [Lesson B-3) A triangle having one
right angle.

frecuencha relativa  Razdn gue compara la frecuencia
de cada cateqoria al lotal.

grifico de frecuencia refativa  Grafico ulilizado para
organizar |as ecurrenclas en comparaciin con un totat.

tabla de frecuencia relativa  Una tabla utilizada para
organizar las ecurrencias en comparaciin con un tolal,

decimal perodico  Un decimal en el gue se repiten 10
mas digitos.

romba  Paralelogramo gue tiene cuatro lados
congruentes.

dngubo recto  Angubo que mide exactamente 90°.

trhdngubo ractangulo  Tridngulo que tiene un Sngulo
recto.

sales lax [Lesson 2-6)  An additbonal amaunt of
money charged on items thal peaple buy.

sample (Lesson 111) A randomly selected group
chozen for the purpose of collecting data.

sample space (Lesson 10-3)  The et of all possibla
outcomes of a probability experiment.

scale (LessonB8-4) The scale that gives the ratio that
compares the measurements of a drawing or model to
the measurements of the real oblecL

scale drawing (Lesson 8-4) A drawing that ks used 1o
represent objects that are too large or too small to be
drawn at actual slize.

scale factor (Lesson B-4) A scale written as a ratio
without umits in simplest form.

scale model (Lesson 8-4) A model used 1o represent
objects that are oo farge or too small to be buill at
actual size.

scalene triangle [Lesson 8-3) A triangle having no
congruent sides.

impuesto sobre las ventas  Cantidad de dinero
adicional que se cobra por [os aniculos que Se Compran.

muestra  Grupo escogido al azar o aleatorlamente gue
g ush con el proposito de recoger datos.

espacis muestral  Conjunto de todos 105 resultados
posibles de un experimento probabilistico.

escala  Razrdn que compara kas medidas de un dibujo
o modedo a las medidas del objeto real.

dibujo a escala  Dibujo que se usa para represeniar
objetos gue son demasiado grandes o demasiado
peqguedfios como para dibugarkos de tamanio natural.

factor de escala  Escala eserita comn una rarda sin
unidades en forma simplificada.

models & escala  Réplica de un objeto real, el cual es
demaslado grande o demasiado pequefio como para
construirlo de tamafio natural.

trigngulo escaleno  Tridngulo sin lados congruentes.
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splling price (Lesson 2-7)  The amount the customer
pays for an item.

semicircle (Lesson 9-2)  Half of a circle. The farmula
for the area of a semicirdle s A = %’n:r‘

simple evenl (Lesson10-2) One outcome or a
collection of outcomes.

simple interest (Lesson 2-9) The amouni paid or
earned for the use of money. The formula for simple
interest is | = prt.

simple random sample [Lesson 13-1)  An unblased
samphbe where each item or person In the population ls
a5 likely 1o be chosen as any other.

simplest form (Lesson 5-1)  An expression isin
simplest form when It [ replaced by an equivalent
exprossion having no |ike terms or parentheses.

simplity (Lesson 5-5)  Write an exprescion In simpies]
firm.

simulation (Lesson 10-6) An experiment that s
designed o model the action in a glven situation.

slant hetght [Lesson 9-5) The hedght of each kateral
face.

solution ([Lesson 61) A replacement value for the
variable in an open sentence. A value for the variable
that makes an equation true. Example: The solution of
2=x+Tis5.

stalistics (Lesson 11-1)  The study of collecting,
organizing, and interpreting data.

straight angle (Lesson B-1) An angle that measures
exactly 180°.

stratified random sample (Lesson 1-1) A sample in
which the popudation is divided into groups with similar
traits that do not overlap. A simple random sample is
then sedected from each group.

Subtraction Property of Equality (Lesson 6-1) | you
subtract the same numbar from each side of an
equation, the two sides remain equal.

precio de vents  Cantidad de dinero que paga un
consumbdor por un articubo.
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semicircule Medio circulo. La formula para el drea da
un semicirculo es A = %m'“.

evenlos simples  Un resultado o una coleccidn de
resultados.
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interés simple  Cantidad que se paga o gue 5¢ gana
por el uso del dinera. La formula para calcular el interés
simple es /= pri.

muestra aleatoria simple  Muestra de una pablachan
tpue thene la misma probabilidad de escogerse gue
cuabguier otra,

expresian minima  Expresion en su forma mas simple
cuando es reemplazada por una expresion eguivalente
gue no tene termings similares nl paréntesis,

cimplificar Escribir una expresion en su forma mas
simpha.

simuacion  Un experimento disefiado para modetar la
BCCiGn en una situacidn dada.

altura oblicies  Abhura de cada cara Iateral:

solucidn  Valor de reemplazo de la variable en un
enunciado ablerto. Valor de la varable que hace gue
una ecuackon sea verdadera. Eppmplo: La saducdn de
R=x+7esh

estadistica  Estudio gue consiste en recopdlar,
organizar e interpretar dalos.

dngulo Hano  Angulo que mide exactamente 180°

muestra aleatoria estralificada  Una muestra en la
que a poblacion se divide en grupos con rasgos
similares gue no e superponen. A continuacidn, se
selecciona una muestra aleatoria simple de cada grupo.

propbedad de sustraccidn de la iguakdad 5 restas al
misma nimero de ambos lados de una ecuacion, los
dos lados permanecen iguales,
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Subtraction Properly of Inequality (Lesson 7-1)  If you
subtract the same number from each side of an
inequality, the inequality remains Lrue,

supplementary angles (Lesson 8-2) Twoangles are
supplementary if the sum of thelr measures is 1807

surface area (Lesson 9-5)  The sum of the areas af all
the surfaces (faces) of a three-dimensional fligure.

survey (Lesson 11-1) A guestion or set of questions
designed to collect data about a specific group of

people, or population,

symimetric distribution (Lesson 11-4) A distribution in
which the shape of the graph on each side of the centar
is similar.

syslematic random sample (Lesson 111} A sample
where the ilems or people are selected according to a
specific time or item intenal.

propledad de desigualdad en la resta 5 se resta ef
misme nimero a cada lado de una desiqualdad, la
desigualdad sigue sienda verdadera.

angules suplementarios  Dos angulos son
suplementarios s la suma de sus medidas es 180°

drea de superflcke  La suma de las dreas de todas las
superficies (caras) deuna figura tridimensional.

encuesta  Pregunta o conjunto de preguntas
disefiadas para recoger datos sobre un grupo
especifico de personas o poblacian.

distribucion simétrica  Distribucidn en la que 13 forma
de [a gréfica en cads lado del centro es similar.

muestra aleatoria sistemdlica  Muestra en que los
elementos o personas se eligen segun un intervalo de
tiempo o elements especifico.

term (Lesson 5-1) A nwmber, a varlable, ora product
or gquotient of numbers and variables.

terminating decimal [Lesson 4-1) A decimal with &
repeating digitof 0.

theoretical probability (Lesson 10-3)  The ratio of the
number of ways an event can occur 1o the number of
possible outcomes in the sample space. It s based an
what showld happen when conducting & probability
experimeant.

theoretical probability of a compound event

{Lesson 10-5) The ratie of the number of ways an
event can occur 1o the number of possible outcomes in
the sample space_ |1 is based on what showd happen
when conducting a probability experdment.

three-dimensional figure (Lesson 8-5) A figure with
length, width, and helght

tip (Lesson 2-T)  Also known as a gratuity, it is a small
amount of money in return for & servico.

traperoid (Lesson 9-3) A guadrilateral with cne pair
of paralled sides.

GL1S Glossary

términe  Mimero, variable, producto o coclente de
nimeros y de variables.

decimal finite Un decimal gue tiene wn digito gue se
repite gue es 0.

probabifidad tedrica  Razdn del nimero de maneras en
gue puede ocurir un evento al nimero de resultados
posibles an el espacio muestral. Se basa en 1o que
deberia pasar cuando s conduce un experiment

probabdlistica.

probabilidad tedrica de un evenlo compuesto  Razdn
del ndmero de maneras en gue puede ocurrin un evenla
&l pdmero de resuftados posibles en el espacio muestral.
Se basa en lo que deben pasar cuando se conduce wn
experiments probabilistico.

figura tridimensional  Fgura que liena lango, ancho y
alto.

propina  También conocida coma gratificacidn; es una
cantidad pequedia de dinero en recompensa par un
SRRV,

trapecie  Cuadrlidtend con wn knico par de lados
paralelos.
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tree diagram (Lesson 10-5) A diagram used Lo show
the sample space.

friangle (Lesson 8-3) A figure with three skdes and
thiee angles.

Uriangular prism [Lesson 9-4) A prism that kas two
parallel congruent bases that are trianghes.

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 arbal  Diagrama que se usa para mostrar
el espacio muestral,

1
]
n
7
o
=

ridgngulo  Figura con tres lados y tres dngulos.

prisma triangular  Un prisma que tene dos bases
congruentes paralelas que tridngudos.

01 BS0 |5

ecuacion de dos pasas  Ecuacldn gue contiene dos
operaciones distintas,

desiguaidad de dos pases  Desigualdad gue contiens
dos operaciones.

unbiased sample (Lesson11-1) A sample
represpntative of the entire population,

uniform probability model (Lesson 10-3)
& probability model which assigns equal probability
o all outcomes.

unit rate (Lesson 1) A rate In which the first quantity
is compared to 1 unit of the secomd quantity.

unit ratio {Lesson 1-2} A ratio in which the first
quantity ks compared to every 1unit of the second
quantity.

muestra no sesgada  Muestra que se selecciona do
mado gue se representativa de la poblacidn entara.

madelo de probabilidad uniforme  Un modelo de
probabdlidad que asigna igual probabilidad a todos los
resultados,

lasa umitarda  Una tasa en la que la primera candidad
se compara con | unidad de la sequnda candidad.

razdn umitaria  Una relacin en la que la primera
canlidad se compara con cada 1 unidad de |a segunda
cantidad,

valid inference (Lesson 13-1) A prediction, made
about a population, based on an unhiased sample that
is representative of the popukation.

valid sampling method (Lesson Y- A sampling
method that s representative of the population
selected at random, where each member has an equal
chance of being selected, and farge enowgh to provide
accurate data.

warability (Lesson 19-3) A measure that describes the
amaunt of diversity in values within a sample or
samples.

variable [Lesson5-1) A symbol, usually a letter, used
io represent a number in mathematical expressions or
sentences,

inferencia valida  Una prediccion, hecha sobre una
poblacidén, basada en una muestra Imparcial que es
repreczentativa de la poblacion.

método de muestren valido  Un método de muestred
gue e<: representativo de ka poblacidn seleccionada al
azar, donde cada miembro tene la misma oporunidad
e ser seleccionado y sufickentemente grande para
proporcionar datos precisoes.

varabilidad Medida que describe la cantidad de
diversidad en valores deniro de una muesira o muestras.

varlable Simbolo, por o general una letra, gue e usa
PUEFA representar un nEmers en expresionss o
enunciados matematicas,

Glossary GL1S



vertex (Lesson 8-1) A verlex of an angle is the
common endpoint of the rays forming the angle.

verlex [Lesson 8-5)  The point where three or more
faces of & polyhedron intersect.

verical angles (Lesson B-1) Opposite angles formed
by the intersection of two lines. Vertical angles are

congruent.
vertices (Lesson 8-5) Plural of vertew

vizual overlap [Lesson 114) A visual demonstration
that compares the centers of tweo distributions with their
variatbon, ar spread.

volurme (Lesson'9-4) The number of cubic units
needed to fill the space occupied by a solid.

voluntary response sample (Lesson H-T) A sample
which invalves only those who want to participate In the

sampling.

vérlice  El vértice de un angubo es el extremo comun
de los rayos que lo forman.

virtice  El punto donde tres o méds caras de un
poliedre se cruzan.

dngulos cpuestos por el vértice  Angulos opuestos
formados por la Interseccion de dos rectas. Los dngulos
opuestos por el vertice Son congruentes.

virlices  Plural de vertice.

suporposicion viseal  Una demostracion visual gue
compara [os centros de dos distribuclones con Su
variacidn, o magnitud,

valumen  Numero de unddades cobicas que se
reguieren para llenar el espacio gue ocupa un sdlido.

muestra de respuesta voluntaria  Muesira gue
imvolucra sdlo aquellos que quieren participar en el
muestied.

whaolesale cost (Lesson 2-7)  The amaunt the store
pays for an (tem.

cotfe al por mayor  La cantidad que la tienda paga
pof un articubo.

refo angle (Lesson B-1)  An angle thal measures
exaclly 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 eete  Un Anguilo que mide exactamente
0 grados.

par nule  Resubtado de hacer coordinar una ficha
positiva con una negativa. El valor de un par nulo es 0.

Vi g | g o ks
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Acute angle, 391
Acute triangle, 413

Addition Property of Equality,
275

Addition Property of Inegquality,
333

Additive imverse, 130-131,
185186, 251-252

Additive Inverse Property,

130, 154
Adjacent angke, 396

find missing values, 357
Algebra tiles, 279, 288, 307
Algebraic expressions

constant, 233

like terms of 233

simplifying, 233238, 267-268

terms of, 233

aAngles
acule, 39
adjacent, 396
complementary, 403
nauming, 394
obiuse, 391
right, 391
stralght, 381
supplementary, 406
veriesx 391
vertical, 392-3493
zero, 391

Area
of circles, 457-45%
of composite figures, 467470
of semicircles, 460

Asymmetnic distribution,

603-604

Bar diagrams, 288, 2949, 307 317
Bar notation, 178

Bases of three-dimensional
figures, 435

Biased sample, 578-580

Center of a circle, 447

Circle, 447
area of, 457-459
center of, 447
circumference of $48—452
diameter of 447
radius of 447

Circumference, 448-452

Coeflicient, 233

Commission, 107
amount of sales, 109

Complementary angbes,
403405
find missing values, 404405

Complementary evenis,
533-534

Complex fraction, 3—4

Compasite figure, 467
surface area of, 499500
wiolume of 497498

Compound events
prabability of, 547-556
sample space, S47-550
simuwilating, 559-566

Cone, 436

Congruent, 353

Constant, 233

Constant of
proporticnality, 24-25, 34,
4142
from equations, 41
fram graphs, 34
fram tables, 24

Convenience samphe, S75-580
Cross section, 437438

Cubic unit, 485

Cylinder, 436

Decimals

as coefficients, 284
as fractions, 197

Index

repeating, 178
terminating, 178, 187, 198, 15

Defining a variable, 285
Diameter, 447
Discount, 91-93

combined, 92
find orginal price, 54

Distribution, 503604

Distributive Property, 154,
237-I38

Division Property of
Equality. 279

Division Property of
Inequality, 349 357-35%

Double bax plot, 505

Double dot plot, 605

Drawing, angles, 414—420

Edges of three-dimensional
figures, 435
Equality. Properties of, 2759
Equations, 280
addition, 280
division, 282
equivalent, 280
multiplication, 281
subtraction, Z81
two-step
sobdng, J89-282,
255-302, 307-312,
37320
writing, 298302, 317320
writing cne-step, 285

Equilateral triangle, 413

Equivalent equations, 280

Event, 51

Experimental probability,
521522

Expressions, 1, 200
additive inverse, 251
divide, 162
multiply, 152, 153
subiract, 141



Faces of three-dimensional
figqures, 435

Factors, 259, 262-264

Fee, 107, 110

Figures
coimposite, 497
geometric, 391438
three-dimensional, 435436

Foldahles, 28 38 46 57, 70, 121,
136, 146, 156, 164, 171, 194,
200, 20, 18, 227 248, 256,
264, 273,296, 304, 34, 322,
335,338, 346, 354, 362, 370,
J82, 385, 400, 410, 441, 484,
494, 505, 526, 536, 556, 569,
GB2, 619

Formulas
area of & circle, 457
circumference, 448
diameter, 447
simple imterest, 59
surface area
of 3 prism, 487
of a pyramid, 451
wodume
of a pyramid, 478
of & prism, 475
Fractions
as coefficients, 283
as decimals, TF9—180 197

complex, 4

Graphic Organizers, 58, 122, 172
228, 274, 326, 386, 442, 506,
570, 620

Gratuity, B3
Greatest commaon factor (GCF),

259261

Inequalities, 331

graphing, 332, 333334,
350-352, 360-362,
378380

solving, 333—-334, 342-344,
350352, 360-362,
365-368, 373-380

tao-step, 373

writing, 341-344, 365368

INZ Index

inference, 580-581, 606, 608,
B13-614

integers
addition, 127-129, 131-135
additive inwerse, 130, 131
gistance betwaen, M2-144
division, 159-162
miuttiplication, 149-154
subtraction, 139141

interest, S9-102
cimple, 99

Invalid inference, 580-581
lsosceles triangle, 413

Like terms, 233, #34-236
combining, 234

Likefihood, S1-512

Linear expressions, 243
addition, 243-246
gdditive Inverse of, 251-252
expanding, 237-138
factor, 262
simplify, 267
subtraction, 252-254

Markdown, 24

Markup, 84-86

Mean absolute deviation, 05

Mean of a sample, 583558

Monomial, 255-261

Multiplication Property of
Equality, 279

Multiplication Property of
Inequality, 345, 357-355

Multiplicative ldentity
Property, 154

Multiplicative inverse, 213, 283

Multiplicative Property of

Zero, 154

Monproportional, 21-23
Mumber line
horizanial, 127, 139
vertical, 127, 139

Obtuse angle, 391
Obtuse triangle, 413

Opposites, 130, 185

Order of operations, 167-165,
221-222

Outcome, 51

Percent error, 115116

Percent of change, 63

Percent of decrease, 67-68

Percent of increase, 63-66

Fi, 448

Plane, 447

Palyhedron, 445

Population, 575
comparing, 603-609, 613-616
comparing variability of,

613-616

Predictions, S85-587

Principal, 53

Prisms, 435,

parts, 435
surface area of, 488—-18%

volume of 475477
Probability, 515-522
comparing, 539-542
Probability experiment, 515,
E21-522
Proportion, 45-51
Proportional, 14, 21, 31, 49
equations, 49
graphs, 31
tables, 21
Pyramids, 435,
surface area of, 420491
volume of, 478479

Radius, 447

Rational numbiers, 177-178
addition, 188—191
additive inverse, 185
division, 213—216
fractions as decimals, 179

Vi g | o e ks
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multipbication, 203208
subtraction, 197155

Reciprocal, 283

Relative frequency, 515-520

Relative frequency bar
graph, 520

Relative freguency table, 518

Repeating decimal, 178

Right angle, 391

Right triangle, 413

Sales tax, 73-74
Sample, 575
mean, 5593

Sample space
compound probability,
547-551
simple probability, 529-530

Sampling methods, 576
Scale, 423

Scale drawings, 423425
find area, 426
find length, 423
reproduce, 428

Scale factor, 432

Scale models, 423425

Scalene triangle, 413

Semicircle, 460

Simple event, 515-523,
529-534

Simpde interest, S9-102

Simple random sample,
57T6-578

Simulation, 555-566
Solution, 280
Statistics, 575
Straight angbe, 391

Stratified random sample,
5Te-578

Subtraction Property of
Equality, 275

Subtraction Property of
Ineguality, 332

Supplementary angles, 406-408
find missing values, 407408

Surface area, 487
of composite figures, 499500
of pyramids, 490—491
of rectangular prisms, 488
of triangular prisms, 489

Survey, 575
Symmetric distribution, &03-504

Systematic random
sample, 576-578

Term, 233

Terminating decimal, 172, 187
158, 215

Theoretical probability
compound events, 551-554
simple events, 531

Three-dimensional figures,
435438
Tip, 83 See olso gratuity
Tree diagram, 548, 550, 551, 553
Triangles
acute, 413
classify, 413
drawing
freghand, 414—415
using toods, 416413
with technology, 419420
eguilateral, 413
isosceles, 413
obtuse, 413
right, 413
scalensa, 413

Two-step equations, 290
solving, 285-292. 295-302,
307312, 317-320
salving, algebraic method, 293
solving, arithmetic
methicd, 293
writing, 288-302, 317-320

Two-step ineguality, 373

Unbissed sample, 578-580
Uniform probability model, 531

Unit rate, 3-8,
invohing complex fractions, 3

Unit ratio, 3-8

Valid inference. 580-581
Walid sampling method, 576-578
Variablity, 595-556
Wertex, angle, 391
Vertex, three-dimensional
figure, 435
Vertical angles, 392-35%3
find missing values, 394
Vertices, 435
Visual overlap, 613-516
Volume, 485
find missing dimensions,
480482
of composite figures, 497493
of pyramids, 4TE—479

of rectangular prisms, 476
of triangular prisms, 477

ipluntary response
sample, 57E-580

Wholesale cost, 84

Zero angle, 391

Index IM3
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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 module 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 vour Foldable to this page. Dotted tabs
show where to place your Foldable. Striped tabs indicate where 1o tape the

Foldahle.

R LR

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 vou to fill

In similar information. Below are some of the Instructions you'll see as you
complete yvour Foldable. HAVE FUN learming math using Foldables!

Instructions and What They Mean j
Complete the sentence explaining

Best Used to...

Definition
Description
Equation

Example

Formilas

How da | .7
Models
Picture

Solve
Algebraically

Symbaols
Write Abauwut It
Wards

Meet Foldables Author Dinah Zike

Dinah fike & known for designing hands-on
mamipulatives that are used nationally and
internationally by teachers and parents. Dinah is
an explosion of energy and ideas. Her
excitement and joy for leaming inspires everyone

she touches_

when the concept should be used. |
Write a definition in your own words.
Describe the concept using words.

Write an equation that uses the conceptl
You may use aone already In the text or you
Can make Up Your own,

Write an exampie about the concept. You may uso
one alreacdy in the text o you can make up your Owrn.

Write a formufa that uses the concepl You may use
one already In the text.

Explain the steps invalved in the concept.
Draw a madel to illustrate the concapt

Draw a picture to illustrate the concepl

Write and solve an equation that uses the concept.
Write or use the symbaols that pertain to the concept.
Write a definition or deseription in your own waornds.

Write the words that pertain to the concept.

P PO e, A0 [y § e o A ke
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Write About It

Write About It

FLE Foldables Study Organizers
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cuton afl dssbed lmes [ fold on ol soiid

One-5Step Addition and Subtraction

D

One-Step Multiplication and Division
with Positive Coefficients

One-Step Multiplication and Division
with Negative Coefficients

Solve Inequalities

T

Module 7 Foldakle FLT
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How do | solve one-step addition and subtraction inegualities?

How do | solve one-step muttiplication and division inequalities with
posttive coefficients?

How do | solve one-step muttiplication and division inequalities with
negative coefficients?

e e T e

| How do | solve two-step inequalities?

FLE Foldables Study Organizers
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isosceles
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simple event compound event
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