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Module 1
Ratios and Rates

£ Essential Question

How can you describe how two guantities are related?

What Will You Learn?

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

KEY Before | After

O —tdontknowe ) —rveneardotit () —iknow it 0|{} 0 0O OG

writing ratios to compare quantities

finding unit rates

using equivalent ratios to solve ratio problems

graphing and describing ratio reflationships

comparing ratio relationships

using bar diagrams to solve ratio and rate problems

using equivalent ratios to sobve ratio and rate problems

using double number lines to solve ratio and rate problems

Commr a5 AR Craw P B e stin

comnverting measurements

,"_'L". Foldnbles Cut out the Foldable and tape it to the Module Review at the end of
the module. You can use the Foldahle throughout the madule as you leam about ratios
and rates.

Module 1 « Ratios and Rates 4



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

O double number line O ratio table
O equivalent ratios O scaling

O pari-to-part ratio O unit price
O part-to-whole ratio O unit rate
O rate O unit ratio
O ratio

Are You Ready?

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

Example 1 Exampie 2
Divide whaole numbers. Write fractions to express part of a whole.

Find Ej 348.
58
6) 348

Write a fraction to represent the shaded part
of the bar diagram.

Divide each place-valus position

-=30 from Izt to right.
48 The shaded part of the bar di
—48 Smced48 — 48 = D there s o e sha part ol the 3 F ERROram
? remaindes represents the fraction &

Find each quotient. 3. Write a fraction to represent the shaded
1 3i 87 2 Ej 584 part of the bar diagram.

How Did You Do?
Which exercises did you answer correctly in the Quick Check?
Shade those exercize numbers at the right.

2 Module 1 Ratins and Rates

LLEr R IE N e T LR L]
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Lesson 1-1

Understand Ratios

| Can... show a ratio relationship between two quantities using What Vocabulary

different representations, and describe the relationship using correct Will You Leamn?

mathematical language. part-to-part ratio
part-to-whaole ratio

ratio

Explore Compare Two Quantities

L} Online Activity You will use Web Sketchpad to determine how
many students and teachers should be on various buses to maintain
the same relationship of one teacher for every eight students.

R L e e e T
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Learn Understand Ratios

The table shows the ingredients Numbear of

needed to make 10 cups of Hgrechent Cups
lemonade. How does the number of

i jul el Lemon Juice | 3

cups of lemon juice compare to — i

total number of cups of lemonade? mple Symip.| L
Water. | L

One way to make a comparison is to use a bar diagram. There are
8 more cups of lemonade than there are cups of lemon juice. This is

an additive comparison because 2 + 8 =10,

2 cups of
lemon -|

= juice -

l_ 8 more cups of lemonade
than lemon juice

{continued an next page)

Lesson -1« Understand Hatios 3



Another way to make a comparison is to use a ratio. A ratio i= a
comparison between two quantities, in which for every o units of one
guantity, there are b units of another guantity. The phrases for every
and for egch are used to define and describe ratios.

The relationships between the
guantities of ingredients in recipes
are examples of ratios. To make one

Mumber of
Cups

Ingredient |

batch of | de. 10 | Lemon luice 3
at emanade, 10 cups, you - et el
need 2 cups of lemon juice. I Simple Syrup 1
Water 7
2 cups of
| Mesmicaes
juice
For every 2 cups of leman
| s juice, there ars 10 total

cups of lemonade. Each
sechon represents 1 cup.

1111|1111 ]1]1

|-- ------ 10 total cups of lemonade »= === ===

To make two batches of lemonade, 20 cups, how many cups of
lemaon juice will you need?

4 cups of
lemaon i
* juice Double the quantities of
lemon juwce and lemonade
2|2 to maintain the same ratio

Each section represents
2 2 cups. You need 4 cups

2'1222!212

of lemon juice

To make three batches of lemonade, 30 cups, how many cups of

& Talk About [t!
lemaon juice will you need?

If you did not makntain
the same ratio of lemaon
juice to total cups of E;’,E’:nuf
lemonade when making [~ juice ~ Triple the guantities of
2 or 3 batches, what temon juice and lemonade
mught happen ta your : 3 io maintain the same rato.
lemonade? Justify your Each seciion represents
response. 3.I3 3I3_ 3|3 Fla 3I3 3 cups. You need 6 cups
. i of lemon juice
-------- 30 total cups of lemonade «=======

8 Modude 1 Ratios and Rates

MNo matter how many batches are made, thera are always 2 cups of
lemon juice for every 10 cups of lemonade in the recipe. This
confirms the same relationship between cups of lemon juice and
cups of lemonade is maintained.

R F TP e VT L L
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@ Example 1 Understand Ratios

Pedro mixed two sample containers of blue paint e
with three sample containers of yellow paint to Q Think About It
create his favorite shade of green paint. Pedro How will you begin

realized he did not have enough paint, so he ; solving the problem?

added two more sample containers of each color. -
Will the new mixture result in the same shade I
of green? Justify your response.

To create his favorite shade of Favorite Shade

green, Pedro use:.i & ratio of 2 1o 3. |_hmE I:IElith-| |
For every 2 containers of blue

paint, there are 3 containers 1 l 'l-l 1] 1 % |23
of yellow paint.

|———1_,relhwpairi't——

Pedro added two more containers  Pedro’s New Paint Mixture

of each color. The ratio of blue I-I:ﬂu:e palnt--l
paint to yellow paint in the new |
mixture s 4 1o 5. 11111111 1] 4:s

E——

The amount of blue paint in the new mixture s twice that of Pedro's
favorite shade. To maintain the same ratio, the amount of yellow paint
should also be twice that of his favorite shade, Because 3 % 2 £ 5, the
ratio was not maintained. The resulting shade of green will not hawve
enough yellow in it to match Pedra's favorite shade.

If Pedro adds one more What Pedro Should Do

container of yellow paint to his l_ blie paint _I '@ Talk About It

new mixture, e will be able to What sre eoime othier

create his favorite shade of 1l1]1]4 H 1|14 llE 4:6 | waye that Pedro could

grean. malee his mixiure and
--':-'Eiiﬂ'n'!-'ﬂ'!'rl---i still end up with his

favarite shade of
Check green?

A recipe for rice calls for & cups of water and 3 cups of uncooked

rice. Trinity only has 2 cups of uncooked rice. She reasons that |
because she subtracted 1 cup of rice, she needs to use a total of 1
6 — 1, or 5 cups of water. Is her reasoning correct? Explain. |

Eﬁu Online You can complete an Extra Example onldine.

Lesson %1« Understand Ratios 5



D Talk About It

Mo matter how many
batches of lemonade
are made, will there
ahways be 2 cups of
lemon juice for every

7 cups of water? Justify
YOUIF respinse.

6 Modude 1. Ratios and Rates

Learn Part-to-Whole and Part-to-Part Ratios

A part-to-whole ratio compares one
part of a group to the whole group. Ingredient Cups
The ratio 2 : 10 is a part-to-whole
ratio because it compares the
number of cups of lemon juice (the
part} to the total number of cups of Water 7
lemonade (the whaole).

. Mumber of

Lemon Juice 2
Simple Syrup 1

Model

2 cups of

lemon

ks

— Dart
— wisnle
I- ------- 10 total cups of lemonade ======- -E
Words Ratio Motstion

part == 2 tﬂ 1ﬂ == whole
For every 2 cups of

lemon juice, thereare  pat—= 2 * 10 = whaie
10 total cups of

lemonade. part—= 2
10 = whole

A part-to-part ratio compares one part of a group to another part

of the same group. The ratio 2 : 7 is a part-to-part ratio because it
compares the number of cups of lemon juice [one par) to the number
of cups of water {another part) needed to make the lemonade.

Modael
2 oups of
lemon
Pan —= = jilra 'I
——————— 7 cups of waler =———--—1+—— parn
Words Ratio Motation
For every 2 cups of pat—~ ) tQ J =pant
lemon julce, there are 7 i
cups of water. pat— 2 7] —pan

Because a fraction represents a part of a whaole, fraction notation is
generally only used to represent part-to-whole ratios.

LLEr R IE N e T LR L]
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& Example 2 Part-to-Whole Ratios
P

A florist is arranging flowers in vases to m

sall to her customers. She has two sizes of ;
Flower Guant

vases available: small and large. She wants ity

the large vase to have the same ratio of Carnations &
flowers as the small vase. Sunflowers 2
Tulips 4

If the large vase has a total of 36 flowers,
how many are tulips?

Step 1 Use a bar diagram to represent the ratio of tulips to total
flowers for the small vase.

Small Vase The ratio of tulips to total
flowers in the small vase is
————— 4 tulips --—-1 4112, For every 4 tulips,
. there are a total of
T111411% 12 fiowers.

111 1'1 1 ‘!I'lI!

Keep the same ratio 4 : 12. Each
ction must represent 3 flowers,

e

because there are 3 times ac
many fiowers in the large vase.
36, as in the small vase, 12.

Each section in the diagram represents 3 flowers. There are four
sections for twlips, =o the large vase will contain 4 x 3, or tulips.

Check

Refer to the table in Example 2_ If the large vase has a total of
36 flowers, how many are carnations?

G o Online You can oomplete an Exira Example anline.

by Think About It

Why = the ratio of
tulips to tatal flowers a
part-to-whale ratio?

(&) Talk About It
Why does each
section of the bar
diagram have to
represant the same
amount, in this case,
3 flowers?

& Talk About It!

Suppose the florist
wanted to place thea
flowers in a medium
vase, using the same
ratio. What quantities
of tulips and total
flowers might be
reasonable for a
medium vasa? Justify
YOUP response.

Lesson 1-1 « Understand Ratins T




fgy Think About It
Why Is the ratio of
bluaberry muffins to
chocolate muffins a
part-to-part ratia?

(&) Talk About It!
Describe a part-to-
whole relationship that
exists in the small o
What ratio represents
that relationship?

B Modude 1. Batios and Rates

(@ Example 3 Part-to-Part Ratios

A bakery sells fresh-baked muffins, sold
in small or large bowes. The manager of
the bakery wants to maintain the same
ratic of each type of muffin in the large
box as in the small box.

If the large box contains 9 chocolate

' Muffin Quantity \

| Blueberry 2
_ Cinnamon 1
_Elm-mtﬂte | 3

muffins, how many blueberry muffins

are in the large box?

Step 1 LUse a bar diagram to represent the ratio of blueberry muffins
to chocolate muffins for the small box.

F-cl‘mcdate—

The ratio of blusberry muffins o chocolate
muiffins is 2 : 3. For every 2 bfusbermy muffins,
there are 3 chocolste mufiins.

Step 2 Use the same ratio to find the number of blueberry muffins in

the large box.

Large Box
bluebermry

3|3 3'3' 3

- chocoolate -1

Heep the ssme ratio 2 - 3. Each section mikst
represent 3 muffins, because themne are 3 times
as many choooiate muifins, 9, in the large box
as there are in the small bow, 3.

S0, there are _____ blueberry muffins in the large box.

Check

Refer to the table in Example 3. Iif the large box contains 9 chocolate
muffins, how many cinnamon muffins are in the large box?

Bﬁ-n Omline You can complete an Extra Example onling.

g oy O
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Apply Fundraising

The students at Lake Meadow =
Middle School will seil bags of oney Granoia
honey granola for a fundraising | 4 cups rolled oats
event. The table shows a recipe [

that makes & cups of grancla, The | it i b
students will place 3 cups of | % cup honey

granola in each bag. If forty people
are expected to buy one bag of
granola each, haw many cups of | %leaspﬂnn salt
rolled oats do they need? =

[ 1cup coconut ofl

! 1 tablespoon ground cinnamaon
| 1 teaspoon vanilla extract
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.
Discu=s these questions with a partner.

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

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

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

4 How can you show your solution is reasonable?

e'h‘riu About ! Write an argument that can be used to defend
your solution,

& Talk About It

How can you solve
this problem another

way?

Lesson %1« Understand Ratios 9



10 Module 1 - Ratios and Rates

Check

The ingredients needed to make
two servings of a fruit smoothie are |
shown in the table. Suppose you Plain Yogurt 2
have 12 cups of frozen strawberries. — ;
If you use the entire amount, how
many cups of plain yogurt do you Frozen - 3
need to maintain the same ratio? Strawberries

Fruit Juice 1

How many servings will this make?

mﬁa Onilbme You can complete an Extra Example onfine.

Pause and Reflect

Create a graphic organizer that shows your understanding of ratios.
Include examples of each of the following in your graphic organizer.

s bar diagrams

= words

= ratio notation

s part-to-whole ratios
pari-to-part ratios

LLEr R IE N e T LR L]
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Y Go Online You can complete your homework online.

Practice

1. In Suri's coin purse, she has & dimes and 2. In a trivia game, Levi answered B questions

Commrah G W Cram H B (e sinin

4 guarters. Martha has 5 dimes and

3 quarters. Suri thinks that the ratio of dimes
to quarters in both purses is the same
becauze they each have 2 more quarters
than dimes. Is the same ratio of dimes to
quarters maintained? Justify your response.
(Examipbe 1)

Riley needs to make fruit punch for the
family reunion. One batch of punch has the
ingredients shown. If the punch bowl holds
27 cups, how many cups of orange juice will
zhe need to keep the ratic in a full punch
bowd the same? (Example 2)

Item | Cups
' Cranberry Juice 4
I Lemon Lime Soda 1
; Orange Juice .
Plnea.epp!e Juice 2

. Mr=_ Santiago s buying doughniuts for her

office. Each box contains & glazed, 4 cream
filled. and 2 chocolate flavored doughnuts. If
there were 20 total cream filled doughnuts,
how many chocolate doughnuts did she
buy? [Example 3)

Test Practice

correctly out of 10 turns in the game. He
then answered the next three questions
correctly. He reasoned that because he
added 3 to both the total questions and his
cofrect responses, that the ratio of comect
answers to total questions remained the
same. Is he correct? Justify your responsa.
[Example 1)

A small fruit basket contains the fruits
shown. A large basket has the same ratio of
fruits as the small basket. if the large basket
has 42 total pleces of fruit. how many are
pears? [Example Z)

Type of Fruit Amount
Apple 6
Crange . 5
Pear . 3

A small batch of trail mix contains 2 cups of
raisins, 2 cups of peanuts, 1 cup of sunflower
seeds, and 1 cup of chocolate coated
candies. A large batch has the same ratio of
ingredients as a smaill batch. If the large
batch has B cups of peanuts, how many
cups of sunflower seads are in a large
batch? (Example 3)

7. Open Response A football coach needs 1o divide 48 players into two groups,
He wants the ratio of players in Group 1 to players in Group 2 to be 1to 3.

How many players will be in Group 27

Lessan 11 « Undersiznd Ratios




Apply
8. To make a homemade all-purpose household cleaner, you can mix the
ingredients shown in the table. Samuel has 1 cup of rubbing alcohol

and will use the entire amount. He plans to store the cleaning solution
in containers that each hald a maximum of & cups. How many

Al-Purpose Claaner

1 cup vinegar

%cup rubbing alcohol

containers does he need? Write an argumeent to defend your solution.

The table shows the ingredients needed o make one batch
of homemade slime. Dodi has 2 cups of liguid starch and will

1 gallon water (16 cups)

Ingredient | Amount ({1 az)

use the entire amount. She plans to store the slime in Glue 4
containers that each hold a maximum of 6 fluid ounces. How Liquid Starch _ 4
many containers will she need? Write an argument to defend Water 4

yvour solution. (Hint: 2 cups = 16 fluid ounces)

@’ Find the Error The ratio of quarts of
white paint to red paint is 3 : 4. A student
says that to maintain the same ratio, he will
need T quarts of white paint if he has

B quarts of red paint, because originally
there was one more quart of red paint than
white paint. Find the student's mistake and
correct it

12. Create Write your own real-world problem

involving part-to-whole or part-to-part
ratios. Trade problems with a partner and
zolve each other's problem, Discuss with
your partner how your knowledge of ratios
helped you solve each problem.

12 Module 1 - Ratios and Rates

n @}' Justify Conclusions Rowan found that

4 put of 28 students in her class bike to
school What is the ratio of students that
bike to school to the number of students
that do not bike to school? Wrile an
argument to defend your solution.

. The ratio of the distance around a circle, the

circumference, to the distance across a
circle, the diameter, is represented by the
Greek letter . I the circumference of a circle
1= 628 inches and the diameter of the same
circle is 2 inches, what is the approximate
value of to two decimal places?

LLEr R IE N e T LR L]
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Lesson 1-2

Tables of Equivalent Ratios

| Can... represent a collection of equivalent ratios and show the What Viocabulary
ratio relationship between two quantities using tables of equivalent Will You Leamn?

ratios and double number lines. double number line
eqguivalent ratios

ratio table
scaling

Explore Equivalent Ratios

L} Online Activity You will use equivalent ratios to find the number
of cups of flour and Greek yogurt to make B plzzas.

] P il L [V T ]

Learn Equivalent Ratios and Ratio Tables

The table shows the ingredients _
needed to make the dough for one Mgrecien Cups
pizza. You used !.hIE information in Greek Yogurt 3
the Expiore activity to find the e T :
number of cups of each ingredient Self-Rising Flour 3
needed to make 1, 2, and 3 pizzas

by meintaining the ratio of 2 : 3.

Mumber of

The bar diagrams also show how the ratio of 2 : 3 is maintained, by
using two sections that represent Greek yogurt and three sections
that represent fiour. The resulting ratios for 1, 2. and 3 plzzas are 2 : 3,
4:6, and 69, respectively. The ratios 2: 3. 4: 6, and 6 :9 are
equivalent ratios because they express the same ratio relationship
betwean the guantities.

1 Pizza 2 Pizzas 3 Pizzas 7 Talk About It!
|_ Gresk |_ Greek |_ Greek How do the bar
yout yogur yogLet diagrams show that
111 2|2 3|3 the ratio 2: 3 is
malntained?

‘KR E 212]2 z2|lal2

I ([RT 1) y— R TST1 p— I (15T ge——

2:3 4:6 6:9
I n, - w, Y

r’
Gresek yogurt fious Greek yogurt o Greek yoquit.  flows

{continued an next page)

Lesson 1-2 « Tables of Eguivalent Ratios 13




(&) Talk About It
Why might a ratio tabile
be more advantageous
to use than.a bar
diagram when finding
the quantity of each
ingredient needed to
make 5 plrzas?

144 Module 1 - Ratios and Rates

A table of equivalent ratios, or ratio table, is a collection of equivalent
ratios that are organized in a table. Each column consists of a pair of
quantities that have the same ratio as the pairs of guantities in the
other columns.

In the ratio table shown, the
ratios 2 3.4 6, and 6 -9 are _
all equivalent Flotr ic)

Greek Yogurt {c)

Ratio tables show both an additive structure and a multiplicative
structure.

-

Add 2 to the cups of yogurt for each
rreswy column. Add 3 to the cups of
Flour [c] | @ | four for each new column

Greek Yogurt (c)

Multiply each of the orginal
Greek Yogurt jc) guantities by the same number o
ocbtain the values in each of the
other columms.

Flour [c)

The process of multiplying each quantity in a ratio by the same
number to obtaln equivalent ratios is calied scaling.

You can use scaling to extend the ratio table to find the number of
cups of each ingredient needed to make addiional pizzas. By doing
5o, you find more equivalent ratios.

x5
A
# Continue the pattern by
Greek Yogurt (c) [ERS EEEE T - SN 6 muitiphying each of the
— e — f { { argina guantities by the
Flour (c) 2|69 |12 |15 zame number to obtain the

wvalues in the other columns.
w4

x5

To make four pizzas, you need B cups of Greek yogqurt and 12 cups of
flour. To make five pizzas, you need 10 cups of Greek yoqurt and
15 cups of flour.

The ratios 8 : 12 and 10 : 15 are equivalentto 2 : 3, 4:6, and 6 : 9.

(LA ] PR bt A P LTS ]
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@ Example 1 Scale Forward to Find Equivalent
Ratios

To make yellow icing, Amida mixes & drops of yeliow food coloring

with 2 cups of white icing.

How many drops of yellow food coloring should Amida mix with
B cups of white icing to get the same shade of yellow?

Step1 Create a ratio table with the given information.

For every & drops of yellow food coloring, there are 2 cups of icing.
The unknown is the number of drops of yellow needed to mix with

B cups of icing.

Drops of Yellow

Cups of Icing

Step 2 Scale forward to find how many drops of yellow Amida needs

to mix with B cups of icing.

Drops of Yellow & |24

Cups of lcing

Z 18
L

i

Because 2 x =8 muitiply 6by __ to obtain 24.

The ratios 6 : 2 and 24 : 8 are equivalent ratios.

So, Amida should mix drops of yelow food coloring with
B cups of white icing to get the same shade of yellow.

Check
In a batch of trail mix, there are 3 tablespoons of peanuts for every
2 tablespoons of sunflower seeds. How many tablespoons of

sunflowers seeds are needed if you have 128 tablespoons of peanuts?

E Go Online You can complete an Extra Example online.

fp Think About It

Shoubkd Amida add less
than, more than, or the
same number of drops,
B, of yellow food
coloring to mix with
the 8 cups of icing?
Whiy?

Q& Tallc About It!

How you can use a
ratio table that shows
an additive structure
to sohlve this problam?
Which structure,
addilive or
muttiplicative structure
is more advantageous
to use in this case?
Explain,

Lesson 12 « Tables of Equivalent Ratios - 15




f Think About It

How da you know that
you cannot scale
forward to salve this
prablem?

& Talk About It

Suppose Alko said that
since she has hall of
the amount of red paint
that Akena has. she
can mix that with hall of
the amount of yellow
paint that Akeno has. ks
she correct? Explain.

& Module 1 - Ratios and Rates

@ Example 2 Scale Backward to Find Equivalent

Ratios

What should Aiko do to create the same shade of orange paint?

Akeno mixes three sample containers of yellow
paint with four sample containers of red paint
to create his favorite shade of orange paint. His
litthe sister Alko wants 1o create the same
shade of orange paint, but she onky has two

sample containers of red paint.

Step 1 Create a ratio table with the ghven information.

For every 3 containers of yeliow paint, there are 4 containers of red
paint. The unknown Is the amount of yeliow paint needed to mix with
2 comtainers of red paint

Yellow Paint (containers) ? |

Yellow Palnt (contalners)

Red Paint [containers)

+2
Because 4 + 2 = 2 divide 3 by to obtain

The ratios 1.5 to 2 and 3 to 4 are eguivalent.

So, Alko should mix containers of yellow paint with
2 comainers of red paint to create the same shade of orange paint

Check

To make three loaves of banana bread, you need 9 bananas. How
many bananas are needed to make one loaf of banana bread?

E} Gao Online You can complete an Exira Example online.

LLEr R IE N e T LR L]
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@ Example 3 Scale in Both Directions

Matasha made raspberry punch for a party by mixing 9 fluid ounces
of fruit punch, 3 liters of soda, and & scoops of raspberry ice cream.
Halfway through the party, the punch bowl was empty.

If HNatasha only has & fluid ounces of fruit punch left, how much ice
cream does she need to make another batch of punch?

Step 1 Create a ratio table with the given information.

For every 9 fluid ounces of fruit punch, there are & scoops of
raspberry ice cream. The unknown is the amount of ice cream
needed to mix with 6 fluld cunces of fruit punch.

There is no whole number by
which you can mulfinly & to
obtain a product of 9.

Fruit Punch (fl ox)

lce Cream [scoops)

i ) S . .
Fruit Punch {fl az) | Yoerms seirbo b sk i

both 9 and & by 3. This results in
lce Cream (scoops) | the eguivalent ratio 3- 2

Step 3 Use the equivalent ratio you found to scale forward to find
the desired equivalent ratic.

X2
1 |8 g To scake forward, you can muftiply
both 3 and 2 by Z. This resulis in
2 4 6 the equivalent ratin 5 4
2

S0, Matasha should mix =coops of raspberry ice cream with
the remaining 6 fluid ounces of fruit punch.

Check

Refer to Example 3. How many liters of soda should Matasha mix with
the 6 fluid ounces of frult punch?

B Ga Online You can complels an Exira Example onng.

b Think About It!
To mix with the
remaining amount of
fruit punch, will the
number of scoops of
ice cream that
Matasha needs be less
than, more than, or
equal ta 67 Explain.

) Talk About It
Why was scaling back
to find the equivalent
ratio 3 : 2 helpful in
solving the problam?

Lessan 1-2 « Tables of Equivalent Ratios 1T




fo¢ Think About It
To make 4 biscuits, will
the number of cups of
flour be less than,
greater than, or equal
to 27 Explain.

& Talk About It!

Compare and contrast
using a ratio tabke and
using a double numbear
line to solve this
problem.

18 Module 1 - Ratios and Hates

(& Example 4 Use a Double Number Line
to Find Equivalent Ratios

The ingredients neaeded 1o make
24 hiscuits are shown in the table.

Homemade Biscuits

4 ¢ flour

If Portia wants to only make 18 biscuits,

| 8 1sp baking powder
how many cups of flour does she need? e e R A e

2 thep sugar
Use a double number line to solve this '1tsp salt
problem. A double number line consists of A
two number lines, in which the coordinated .1 aa -"““”E"'!‘?_
quantities are equivalent ratios. 2 large eggs
2 ¢ milk

Step 1 Draw a double number line.
The top number line represents the cups of flour and the bottom
number line represents the number of biscuits.

0 4
Flour {cups) To make 24 hisculs, Portia needs
Biscuits 4 cups of flou:
L8] 24

Step 2 Find the equivalent ratio.

To scale back, you can divide both 4 and 24 by 4. This results in the
equivalent ratio 1: 6. Divide the bottom number line into Increments
of & units and label the corresponding units for the top number line.

a 1 2. 3 4

Flour {cups)
Biscuits

0O 6 12 B 24

The value on the top number line that corresponds with 18 is 3.
So, to make 18 biscuits, Portianeeds ___________ cups of flour.

Check

Refer to Example 4. If Portia only wanted to make & biscuits, how
many teaspoons of baking powder will she nead?

E‘E-n Online You can comgplete an Extra Example onling.

gty sty O e
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Apply Packaging

A toy store selis assorted marbles, sald in
small or large bags. The table shows the

number of each color of marble in the small Blue 14
bag. The manager of the store wants to Red L
maintain the same ratio of each color of e = ™

marble in the large bag as in the small bag. Green 8
Each marble costs 20 cents. If the large Orange 6

Color uantity

bag contains 20 green marbles, how much
does the large bag cost?

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?

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

4 How can you show your solution is reasonable?

elﬂ'rite About It! Write an argument that can be used to defend
your solution.

Lesson 12 « Tables of Equivalent Ratios - 19

@. Talk About Tt!

How many red
marbles are in the
large bag? Provide a
mathematical
argument to supporl
YOUIr ansWwer.
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Check

The table shows the number of slices of urkey and cheese in the
regular Totally Turkey Sandwich at Dave's Deli.

Totally Turkey Sandwich

{Hegular)

Ingredient Cuantity

Turkey Slices 3

Cheese Slices | 2

The ingredients are doubled in the large Totally Turkey Sandwich.
On Wednesday, three times as many customers ordered the regular
sandwich as the large sandwich. If 27 customers ordered the regular
sandwich, how many total slices of turkey were used to make the
sandwiches that day?

E- Ga Onlbne You can complete an Extra Example onfine.

|_E:| Faldables It's time to update your Foldable, located in the
Module Reviews, 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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.
Period Diat=

Practice

Use any strategy to solve each problem.

1. Jayden's snow cone machine makes 3 snow
cones from 0.5 pound of ice. How many
snow cones can be made with 5 pounds of
ice? ([Example 1)

3. The world record for the most number of
speed skips in 60 seconds is 332 skips. if
the record holder skipped at a constant ratio
of seconds to skips, how many skips did she
make in 15 seconds? [Example 2)

5. Adrian decorated 16 cupcakes in
2B minutes, i he continues at this pace,
how many minutes will it take him to
decorate 56 cupcakes? (Example 3)

7. A certain store is selling packages of
10 pencils and 4 pens for back to school.
The store manager wants to make a larger
package in the same ratio. if the large
package has 10 pens, how many pencils are
in the large package? (Example 4)

u Ga Online You can compete yolur hamesork aanling.

[ 2. Myokois having a pizza party. Two large

pizzas serve 9 people. How many large
pizzas should she order to serve 36 guests
at the party? {Example 1)

4. A recipe for homemade clay calls for & cups
of water for every 12 cups of flour. How
many cups of water are needed when

4 cups of flour are used? (Example 2)

6. A comic book store is having a sale. You can
buy 20 comic books for $35. What is the
cost of B comic books during the sala?

[Exampile 3)

Test Practice

B. Open Response Ben made trail mix for
his camping trip that contained 8 ounces
of peanuts, 6 ounces of raisins, and
10 ounces of chocolate candies. He wants
to make a larger batch for his next camping
trip with 2B ounces of peanuts. How many
ounces of raisins will he need?

Lesson 1-2 « Tables of Eguivalent Ratios 21




Apply

8. The table shows the items in a family chicken taster meal at a
restaurant. The restaurant wants to create a larger meal to

Family Taster Meal

accommodate larger groups of people. They also want to limit 4 chicken sliders
the number of chicken tenders to 15. If the ratio remains the & chicken tenders
same, how many biscuits are in the larger meai?

10. @!umﬂy Structure Generate a ratio
table with at least two ratios equivalent
0 = Ses Then describe how the table
shows an additive structure and a
muktiplicative structure.

12. {7 Reason Inductively A student said you
can add the same number to both terms of
a ratio to find an equivalent ratio. Is the
student cormect? Explain why or wihy not.

22 Module 1 Ratios and Rates

8 biscuits
1 pint of cole slaw

11. ({17 Justify Conclusions There are 21 goats
and 35 chickens on a farme If 5 more goats
and 5 more chickens are added, is the ratio
of goats to chickens the same? Write an
argument to defend your solution.

13. Create Write and solve a real-world
problem where you determine if two ratios
are equivalent.

LLEr R IE N e T LR L]
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Lesson 1-2

Graphs of Equivalent Ratios

| Can... represent a collection of equivalent ratios as ordered palrs
and graph the ratio refaticnship on the coordinate plane.

Learn Ratios as Ordered Pairs

You previously learned how to create a ratio table and extend it by
finding eqguivalent ratios. You can also represant a ratio relationship
by creating a table of ordered pairs and graphing the ordered pairs
on the coordinate plane.

To make a simple salad dressing, you
can use 3 cups of olive oil for every
cup of vinegar. You can then add herbs,

Vinegar [c), | Olive Ol (c],

salt, and/or pepper for seasoning. This 1 3

ratio refationship is shown in the table. 2 & % Ttk Abcat 1

Each pair of equivalent ratios can be 3 g Compare and confrast

expressed as an ordered pair. The the ratio table and the

x-coordinate represents the number 4 12 graph. How do they

of cups of vinegar. The y-coordinate 5 15 both illustrate the same

represents the number of cups of ratio relationship? How

olive oil. does the graph heip
you visualize the ratio

Recall that to graph a point, start at the origin. Move right along the relationship?

x-axis the number of units indicated by the x-coordinate. From that
location, move up along the y-axis the number of units indicated by

the y-coordinate. Place a dot at that location.

The graph illustrates the ratio Salad Dressing

relationship of the cups of ofive oil
to the cups of vinegar in the salad
dressing.

What do you notice about the
graphed points? You might notice
that to travel from each point to the
next point, you move up 3 units and
to the right 1 unit. These are the
same numbers in the ratio of 3 cups
of alive oil for every 1 cup of vinegar.

Dl Ol ()
O = Wwsanmoweoo=RIER

1 23 456 7TE8 9%
Winegar [c)

Lesssn 13 « Graphs of Equivalent Ratics. 23



f Think About It
What is the ratio of
charms to beads?
Baads to charms?

& Talk About It

What do you notice
about the paints on the

graph?

24 Module 1 - Ratios and Rates

@ Example 1 Graph Ratio Relationships

Tamara s making charm bracelets for several friends. She uses
6 beads for every charm.

Generate the set of ordered pairs for the ratio relationship between
the number of beads y and the number of charms x for a total of
1. 2, 3, and 4 charms. Then graph the relationship.

Part A Create a table of ordered pairs,

Lot the ¥»-coordinates represent the number of charms and the
y-coordinates represent the number of beads.

Charms, x

1
Use scaling o complete the table
o write the equivalent ratios far
2 to write th 1 for 2
3 3, and 4 charms. The ordered pairs
4

are {1, 6}, {2, 12}, (3, 18), and (4, 24).

Part B Graph the ordered pairs on the coordinate plane.
Bracelets

Mumber of Beads
o wmepnnndEY

1 ] 3 4
MHumber of Charms

Check

Ken's Home Supply sells fencing Ken's Home Supply
that costs $14 for every 3 feet ¥
Generate the set of ordered
pairs for the ratio relationship
between the cost y and the
number of feet of fencing x for
atotal of 3, 6. 9, and 12 feet of
fencing. Then graph the
relationship.

Ln
5,4

Total Cost ($)

ewnwsholaBELS

.3 Go Online You can comglete an Extra Example onfine.
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@ Example 2 Graph and Interpret Ratio
Relationships

To make one batch of homemade Q Think About It!

modeling clay that can be used in arts _ Eicoskonibicionsiunal How do you know that
and crafts, Sequoia mixed the ingredients | 4 cups flour the fﬂﬁ":‘ﬂ"ﬂﬂ .
shown in the table. : between flour an
(1 cups salt water is a ratio
Graph the ratio relationship between the | 2 cups water relationship?
number of cups of water y¥ and the number | =
of cups of flour x for a total of 5 batches. | food coloring
Then describe the pattern in the relationship.
Part A Graph the ratio relationship.
Step 1 Generate a set of ordered pairs.
For every 4 cups of flour, there are 2 cups of water. Let the
x-coordinates represent the number of cups of flour and the
y-coordinates represent the number of cups of water.
= : Use scaifing towrite the equivalent
Flour (¢}, x . Water (c), ¥ ratios fior 1. 2. 3, 4. and 5 batches
+— 1 baich

8 4 a— ZFhatches

12 5] w— 3 hatches

16 g | a— & batches

20 | 10 [ -
Step 2 Graph the relationship.
The x-coordinates increase from 4 to 20, so let each grid unit along
the x-axis on the coordinate plane represent 2 units. % Talk About Tt!

Modeling Clay Do you think that all
] 1 ratio redationships will
hawve graphs that appear
T to fall on a straight line?
Why or wiy not?

Water (c)

x

2 4 6 B W12 946 1|20
Flour (c)

o
g
8
7
6
5
&
3
2

1
0

Part B Describe the pattern in the ratio relationship.

In thee graph, the points appear to fall on a straight line: Each new
point is 2 units up from and 4 units to the right of the previous point.

This means that the number of cups of water increases by
cups as the number of cups of flour increases by ___________ cups,

Lessan 1-2 « Graphs of Equivalent Ratios 28
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Check

To make one batch of nectar to feed hummingbirds, Melanie added
4 cups of boiling water for every cup of refined white sugar.

Part A Graph the ratio relationship between cups of boiling water y
and cups of refined white sugar x foratotal of 1, 2.3, 4, and 5
batches.

Mectar

Boiling Water (<)

o nsOmBRNERBED

X

1234568789110
Refined White Sugar (c}

Part B Describe the pattemn in the relationship.

{0} Go Online You can complete an Extra Example onfine.

IE- 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.

S,

i

e

¥
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G Ga Online You can compete yolur hamesork aanling.

Practice

1. Lulah is buying beach balis for her beach 2. A sloth travels about 7 feet every minute.

Commr a5 AR Craw P B e stin

themed party. Each package contains

& beach balls. Generate the set of ordered
pairs for the ratio relationship between the
number of beach balls y and the number of
packages x for a total of 1, 2, 3, and

4 packages. Then graph the relationship on

Generate the set of ordered pairs for the
ratio refationship between the total distance
traveled y and the number of minutes x for a
total of 1, 2, 3, and 4 minutes. Then graph
the relationship on the coordinate plane and
describe the pattern in the graph.

the coordinate plane and describe the [Examples 1 and 2]
pattern in the graph. {Examples 1 and 2§ Sloft
Beach Balls ¥
28
28 | X
24
2 20
d 20
g 16 %
5
5w :
3 12
8
H
i
4
F
o 1 o & M x
Mumber of Packages a =
Time {min}
3. Two friends are making scrapbooks. The number of photos ® Lexi
Lexi and Audrey place on each page of their scrapbooks is ® Audrey
shown in the graph. Describe the ratio relationship for each 36 ¥
person. 37
8
B 28
K 24 %
© 20
f 16 * 1
E v
&8
H
0 12 34567%

Number of Pages
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Test Practice

4. Multiselect Lacy is running laps around the track. The time
in minutes and the number of laps ran are shown in the graph. ¥
Which of the following s true about the ratio relationship

shown in the graph?
| Every 4 minutes, Lacy ran 1lap.
Lacy ran B laps in 2 minutes.
| It took Lacy 1 minute to run 4 laps.
[ In 16 minutes, Lacy completed 4 laps.

| Based on the relationship, it would take
Lacy 20 minutes to complete 5 laps.

Running
16
-Eu
‘s
E B
=
d
X
o 1T 2 3 4
Number of Laps

|$ Identify Structure There are 4 quarters
for every one dollar and 10 dimes for every
dollar. Without graphing, would the ratio of
quarters to dollars or dimes 1o dolars
appear o have a steeper line? Explain your
reasoning.

@ Reason Abstractly The table gives the
number of beads needed to make bracelets

of certain lengths. Suppose you graph the
ordered pairs (bracelet length, number of
beads) on the coordinate plane. Would the
point (10.5, 42) make sense in this context?
Explain.

Bracelet Length (in.) 8 g .10
Mumber of Beads 2B 32 36 40

2B Module1 - Batos and Rates

6. What are the advantages of graphing whan

solving problems that involve ratios?

Multiple Relationships For every second,
the average green sea turtie can swim

9 meters. Represent how far a green sea
turtle can swimin 1, 2, 3 and 4 seconds ina
table. Then graph the points on a
coordinate plane.

Time (=)

Distance [m)

Green Sea Turtles

&

Distance (m)
5]

=]

=]

Time (s}

LLEr R IE N e T LR L]
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Lesson 143

Compare Ratio Relationships

| Can... compare ratio relationships that are shown using different
representations.

Learn Use Graphs te Compare Ratio Relationships

Ratios for ingredients in dog food vary among companies that
manufacture it. Company A advertises 25 grams of protein for every
cup of dog food. The relationship between protein and cups of dog
food for two other companies s shown in the table and graph.

Company B Company C
100
Dog Food (c). | Protein (g). ao X
X &0
M
2 44 % &0
3 66 g G
=k 40
4 88 30
20
0
x
2 1 2.3 4 &
Cups of Dog Food
How can you compare the ratios of protein to cups of dog food for @' Talk About Itf
the three companies? If the ratio comparad
cups of dog food to
The ratios for each of the three companies is shown using a different protein, how would
representation. To compare them, you can use the same the graph change?
representation for each, such as a graph. Which line would be
the stespest?

The ratios for Company C are already graphed. For Company A, you
can generate equivalent ratios to find the ordered pairs (1. 25), (2, 50,

and (3, 75). o Gk

For Company B, the ordered pairs : E:ml n; E

are (2, 44}, (3, 66), and (4, BB). 100 > >
G0 " }J Fl

Draw a dotted line through the BO et

= m é ra

paoints to determine which = £y

relationship has the steepest graph. = E o

The graph for Company A is the E 40 ,-ff

steepest, and the graph for =0 . cil

Company B is steeper than the 20 *g

graph for Company C. This means 0 jrr S

that Company A has the greatest 0" 1 2 3 a4 &

ratio of protein to cups of dog food. Cups of Dog Food

Lesson 44 « Compare Ratio Relationships 29



b Think About It
Just by studying the
tabile, which pizzeria,
Slice of Pie or Paula’s
Pizzerna, has maore
pepperanis on a 12-inch
pizza?

D Talk About It
How many more
pepperonis would be
on an 18-inch pizza
from The Pizza Place
than on an 1B-inch pizza
from Paulo's Pizzeria?
Juestify your response,

30 Module1 : Batos and Rates

@ Example 1 Use Graphs to Compare Ratio
Relationships

Paulo's Pizzeria advertises 24 pepperonis on every 12-inch pizza. The
relationship of pepperonis to plzza size for two other pizzerias is
shown in the table and graph,

Slice of Pie . The Pizza Place
Pizza Size {in.) | Pepperonis 45 z
- 40
m 35
30
25
20
o 15
0
greatest ratio of pepperonis to 5 -
pizza size? B 2468mMBIBI
To compare the three ratios, use Pizza Size (in.}
the same representation for each,
such as a graph. The ratios of : L{:ﬂﬂ:‘;
pepperonis to pizza size for The ® Slice of P
Pizza Place are already graphed. i‘; ¥ o
For Paulo's Pizzeria, use scaling to 40 P
write the ordered pairs (8, 16), 35 - e —
. |
{10, 20), (12, 24), (14, 28), and {16, 32) &30 ,17 =
to represent the ratio relationship. :g "'l:_-g"' J"" .
For Slice of Pie, the ordered pairs o . ol e
are (10, 15), (12, 18], and (14, 21). 10 A ]
Bl et
Draw dotted lines through the -Tf’ =
points. The graph for The Pizza 9 245 EWRMBIED
Place is the steepest, and the graph Tk e (k)
for Paulo's Pizzeria is steeper than
the graph for Slice of Pie.
This means that has the greatest ratio of
pepperonis to pizza size, in inches, followed by
and then
Check

Refer to Example 1. A fourth pizzera. Pizza Café, advertises

14 pepperonis for every 8-inch pizza. Graph the ratio relationship for
Pizza Café on the graph above. Which pizzeria, Pizza Cafe or Slice of
Pie, advertises the greater ratio of pepperonis to pizza size? Justify
WVOLF Fesponsa.

EE& Onlime You can complete &n Extra Example onling.
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Learn Use Tables to Compare Ratio Relationships

Another way to compare ratio relationships is to use tables.

For example, a comparison of three smoothie recipes shows that
Recipe A has a blueberry to strawbermy ratio of B to 2, Recipe B has a
ratio of 5 to 1, and Recipe C has a ratio of 10 to 3. You can use tables
of eguivalent ratios to determine which recipe has the greatest ratio
of blueberries 1o strawberries.

Recipe A
Blueberries 8 . 16 i24
Strawberries 2 4 [} &

Use scaling to write
equialent ratics for
earch recipe. You can
compare the ratios

Blueberries 10 |15 2{]525_'
Strawberrias 2 3 4 5

when one of the
quantities in each
relaticnship is the
Blueberries | same.

Strawberries

Recipe B has a ratio of 30 blueberries for every 6 strawberries,
followed by Recipe A with a ratio of 24 to 6, and Recipe C with a ratio
of 20 to 6. So, Recipe B has the greatest ratio of blugberries to

strawherries.

@ Example 2 Use Tables to Compare Ratio
Relationships
Roman is considering different bird seeds to fill his bird feeder.

Measured in cunces, Recipe A has a sunfiower seed to peanut ratio of
2 to 3, Recipe B has a ratio of 3 to 4, and Recipe C has a ratio of 510 6.

Which recipe has the greatest ratio of ounces of sunflower seeds to
ounces of peanuts?

Step 1 Create a ratio table for each recipe. Find equivalent ratios to
compare the relationships.

Recipe A
Sunflower Seeds (oz) 2
Peanuts [oz) 3

Recipe B

Sunflower Seeds (or)

Peanuts [oz)

Peanuts [oz)

{continued an next poge)

Lesson 14 « Compane Ratio Relationships

& Talk About It

If the ratia
relationships were
graphed with
blusberries on the
y-axie and
strawberries on the
x-axis, thie fine for
which recipe would
have the steepest
line? Explain.

ks Think About It
Which quantity will you
make equivalent in
each ratio in order to
compare the other

quantity?

kg |



D Talk About It
Compare and contrast

using graphs and using
tables o compare ratia

relationships.
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Step 2 Determine the recipe with the greatest ratio of sunflower
seads to peanuts.

Recipe A: B : 12 Recipa B: 9 :12 Recipe C: 10 : 12

Because 10 is greater than 9 and 8, the recipe with the greatest ratio
of sunflower seeds to peanuts is Recipe

Check

When working on homework, Bailey spends 15 minutes reading for
every 20 minutes spent on math, Aisha spends 12 minutes reading
for every 15 minutes of math, and Tyler spends 7 minutes reading far
every 10 minutes of math. Which person has the greatest ratio of
minutes spent on reading to minutes spent on math?

Bailey
Reading (min)
Math {min)

Aisha
Reading (min) [
Math (min) |

Reading (min)

Math (min)

mﬁn Oniline You can complete an Exira Example online.

Pause and Reflect

Have you ever wondered when you might use the concepts you leam
in math class? What are some everyday scenarios in which you might
use what yvou learned today?
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Apply Mixing Paint

Three friends are each mixing containers of red and blue paint,
according to the ratios shown, to create their favorite shades of
purple paint. Each cantainer is the same size. If each person uses
& guart= of red paint, whose paint mixture will hawve the most blua?

Marcus | Cazsidy Hiram

Red [qt) 2 3 2

Blue {qt) 3 4 2

1 What is the task?

Make sure you understand exactly what question to answer of
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? Mixing Paint
Use your strateqy to solve the g ¥
problem. A coordinate grid is g
provided should you choose to b
use it £6
-
“!.: 4
i & 3
2
! X
0

123456 7 8910
Red Paint (gt)

4 How can you show your solution is reasonable?

'@W‘rﬁa About ! Write an argument that can be used to defend
your solution.

&) Talk About It

Will the friend who has
the most blue in his or
her paint mixtire
always have the most
blue, no matter how
marry quarts of red
paint are used? Why
or why not?
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Check

Three cereal brands advertise the average number of berries for
every cup of whole-grain cereal flakes as shown in the tabie. Each
box is the same size. Which company advertises the greatest ratio of

beries for every cup of flakes?

Brand B | Brand C

Brand A

Cups of Flakes

ey
LY
5]

Berries

A coordinate grid is provided should you choose to use it

Cereal

1234567 8890
Cups of Flakes

Berrles
B b WA D D DS

mﬂu Onlime You can complete an Extra Example onling.

I_]I] Foldables It's time to update your Foldable, located in the
Module Review, based on what you learmed in this lessomn. If you
haven't aiready assembled your Foldable, you can find the
instructions on page FL1.

= i
i L
I‘% Eﬁi
.

G FE
h &
ﬁ* |
I %\ ::\%’
b |
|%\: R
R F3
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Practice

1. Cereal Brand A advertises that they hawve
&0 raisins in thelr 24-ounce box of cereal
The advertised ratio of raisins to cunces for
two other cereal brands are shown in the
table and graph. Which brand advertises the
greatest ratio of raisins to ounces of cereal?
Justify your response. (Example 1)

Brand B
6 |12 20| 24
182 |36 BO 72

Brand C

x

5 10 15202530 3540
Cunces of Cereal

Test Practice

3 Go Online You can complete your Homework online.

2. Al the gym, Alex spends 24 minutes doing
resistance training for every 30 minutes
spent doing cardio exercises, Carisa spends
15 minutes on resistance for eveny
20 minutes on cardio, and Manuel spends
¥ minutes on resistance for every
15 minutes on cardio. Which person has the
greatest ratio of minutes spent on resistance
to minutes spent on cardio? Example 2)

Cardio (min)

Resistance {min)

Cardio [min)

Manuel

Resistance (min)

Cardio (min)

3. Open Response Mrs. Quinto is comparing the Calories in different types of
bread. Wheat bread has 150 Calories for every 2 slices. The Calories in
two other types of bread are shown in the table and graph. Which bread has

the greatest ratio of Calories to slices?

White Bread
Slices | Calaories
2 | 160
4 | 320
& 480

EE'DCI

—— Rye Bread

450
400 .
350
300
250 L

=

HB0
100
50

4]

i

{1 23 456 F 85910
Mumber of Slices
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Apply

4, Mrs. Gonzalez wants to hire a catering company for her daughter's
quinceafiera. The ratios of the cost per person for a child and an adult for
two different companies are shown in the table. Mrs. Gonzalez is planning
on 25 adults and 12 children adding the party. How much less will it cost for
her to hire Planning Pros than Party Time?

Party Time Planning Pros
Cost per Adult ($) 050 | 9.00
Cost per Child [$) 6.00 750

5. Charlie, Beth, and Miguel all babwysit kids in their neighborhood. The table
shows the number of hours and the amount each of them eamed last night.
If each person babysits for 5 hours next weakend, which persan will eam
the most money? Use a coordinate plane if needed to solve.

Lhard e

Beth | Miguel
3 | 45 | 4
2850 | 4200 | 4000

Mumber of Hours

Total Earned (5)

B. @ Construct an Argument Ratio 7. Give an example of a ratio relationship that
relationships can be described with words or you hawve seen outside of school. How was
they can be displayed using bar diagrams, the ratio relationzhip displayed, and why
tables, and graphs. Which display is more was the relationship displayed that way?

advantageous to use when comparing ratio
relationships? Explain your reasoning.

8. ﬁ} Find the Error Avery wants to order new practice S Ryope
T-=hirts for her soccer team. The ratio of the total cost to : ;ﬁ:ﬁ?ﬁ’s
the number of T-shirts purchased for three different stores 200 - -
is shown In the graph. Avery says that the shirts will cost 180 ,;L—
less from Shirts Galore because the graph Is steeper than 5o ,* K
the graphs of the other relationships. Find her mistake and E- ;‘; ,.f"’_. -
1 & JJ
comact It g 100 r:....:?, ‘l-.r
‘E B0 Far F
:E. Eﬂ ,.Il“" ': =
o
x
0

Z 4 6 BE¥W1IZWMEIE20
Mumber of T-Shirts

36 Module1: Ratios and Rates

g oy O



Lesson 1-5

Solve Ratio Problems

| Can... solve real-world problems involving ratio relationships by
using bar diagrams, double number lines, and equivalent ratios.

Learn Use Bar Diagrams to Solve Ratio Problems

Suppose three out of five randomly selected students at a certain
school play sports. There are 525 students at the school. You can
create a bar diagram to predict how many of the students play sports.

Step 1 Draw a bar,

Three out of five siudent=s play
sporis, so divide the bar into

5 equal =ections
Step 2 Shade and label the diagram.

Shade thees sections to

—————————— 525 studenis ------=-
represent the three out of five %Ta]j{ About It!
stirdents who play sporis. Label When thinking about the
each group and the total ratio of students wha
| __play spors --—- _da not play number of students at the play sports to the total
s school, 525 number of students, is it
easier to think about 3
Step 3 Find the value of each section. out of 5. or 315 out of
5257 Explain.
--------- 525 students - - - ———-~ Divide the total number of
- students oy 5 to determine the
105 | 105 | 105 | 105 | 105 value of each section. Because
525 + § = 105, each section
do not play ;
===~ play spors --—~1- sports represents 105 students.

There are three sections labeled pioy sports. So, you can predict that
3 = 105, or 315 students at the school play sports.

Commr a5 AR Craw P B e stin

Pause and Reflect

How does the bar diagram illustrate what you have praviowshy
leamed in this module about part-to-whole and part-to-part ratios?
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W# Thirk About It

How do you Know that
the number of students
at Heritage Middle
School who prefer cats
can be expected to be
greater than 3757

) Talk About It

How can you use ratio
reasoning to check
your solution?

3B Module 1+ Ratios and Rates

@ Example 1 Use Bar Diagrams to Solve Ratio
Problems

Two out of three randomly selected students in Mrs. Mason's class
at Heritage Middle School prefer cats as a household pet than any
other pet.

If there are 750 students at Heritage Middle School, how many
students can be expected to prefer cats as a household pet?

You can use a bar diagram to solve the problem.
Step 1 Draw a bar.

Tweo out of three students prefer
cats, so divide the bar into three
equal sections.

Step 2 Shade and label the diagram.

------- D students -=—--=- Shade two sections to represent
the two out of three students who
prefer cais. Label each group and
the tofal number of studenis &t

t====-prefer cats-====+- A the schoal, 750

Step 3 Find the value of each section.

------- | | students c====== Divide the total number of
studeants by 3 to determmine the
I ] ] l | [ ] value of each sechon. Because
. 750 + 3 = 250, each section
—————— prefer cats --——-+1- oot | = =
prefer cats represents 250 students.

Because there are two sections labeled prefer cats, you can predict
that 2 = 250, or 500 students at Heritage Middle School prefer cats
as a household pet

Check

A survey of randomly selected students found that out of every ten
students, three said they get thelr news from their cell phone. If there
are 750 students at Heritage Middle School, how many students can
be expected to get their news from their cell phone?

GE& Omline You can complete an Exira Example onling.

g oy O
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@ Example 2 Use Bar Diagrams to Solve Ratio
Problems

During their family vacation, Marcus took 18 photos on his cell phone.
The ratio of the number of photos Marcus took to the number of
photos his sister Maribel took is 3 to 4.

How many photos did Maribel take?
You can use a bar diagram to solve the problem.

Step 1 Draw a bar.

The ratio of the number of pholos
Marcus took to the numbar
Maribel took 15 34, 50 divide the
bar into four egual sections.

Step 2 Shade and label the diagram.

|___| photos Shade three sections 1o
,,,,,,,, Marcus ,_,.,__.,__.I represent the ratio 3 : 4 and add
labeds for Marcus and Marnbel.
Becauss Marcus took 18 photas,
labed the three shaded sechons
"""""" Maribel - - - -~ =—---- as 18 photos

|_ _______ MO « = e I Divide the total number of photos
Marcus took by 3 to determines
| | { | . =) the value of each section.
Becasuss 18 + 3 = 6, each section
|- ——————————— Mae) - - e I represents & photos.

There are four sections that represent the number of photos Maribel
took. Multiply & by 4. So, Maribel took a total of 6 x 4, or 24 photos
on their vacation,

Check

A survey of randomly selected people found that the ratio of people
who prefer oatmeal raisin cookies to those who prefer chocolate chip
cookies is 3 to 5. If 27 people said that they prefer oatmeal raisin
cookies, how many said they prefer chocolate chip? Draw a bar
diagram to support your solution.

Eﬁu Online You can complete an Extra Example onldine.

\g¥ Think About It

I the number of
photas Maribel took
less than, greater than,
orequal to 187 How
do you know?

&) Talk About It!

How does the bar
diagram indicate how
many more pholos
Maribel took than
Marcus?
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& Talk About It
Why might a bar
diagram nat be tha
best representation to
help salve this
prablem?

A0 Module 1. Ralios and Rates

Learn Use Double Number Lines and Equivalent
Ratios to Solve Ratio Problems

The manager of a small hatel determines that it takes 30 loads of
laundry to clean the towels and sheets of the hotel’s rooms each day.
A large bottle of laundry detergent contains 150 ounces and the label
indicates that the contents of the bottle can clean 75 loads. How
many ounces of detergent are needed to clean the hotel's towels and

sheets each day?

You can represent this ratio relationship and solve the problem by
using double number lines and equivalent ratios.

Method 1 Use a double number line.
Step 1 Draw a double number line.

The top number line represents the number of loads of laundry.
The bottom number line represents the number of ounces of
detergent needed.

Mark the ratio of loads to detergent (75 150). Mark and label equal
increments to show 30 loads.

0 15 30 45 B0 75
Loads

Detergent {0z}

L ¥ 150

Step 2 Find the equivalent ratio.

There are 5 equal sections. Because 150 + 5 = 30, label equal
increments of 30 on the bottom number line.

0 15 30 45 B0 75

Loads
Detergent [oz)

0 30 60 S0 120150

The value on the bottom number line that corresponds with 30 loads
is 60 ounces of detergent,

S0, 60 ounces of detergent are needed each day.

feontinued on next page)
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Meathod 2 Use cquivalent ratios.

Write and solve an equation stating that two ratios are equivalent.

Let d represent the unknown number of ounces of detergent needed
ta clean 320 loads of laundry,
foads of laundry —e 30 7H: -+— loads of laundry
ounces of deterpent — ? T 150 =— ounces of detergent

+ 25
A Be 75 + 25 =30
CaSE oL = '
% = 1_"—5 divide 150 by 2.5 1o find
the value of d.
L
=75
30 _ 75 150 + 25 =60
60 ~ 150 Sa, d = 60.

So, using either method, 60 cunces of detergent are needed to clean
the hotel's towels and sheets each day.

& Talk About It!

Compare and contrast
using a double number
line and equivalent
ratios. Which method
might be more
advantageous to use if
the nurnbers are large?

@ Example 3 Use Double Number Lines and
Equivalent Ratios to Solve Ratio Problems
The manager of a grocery store determines that an average of

480 jars of peanut butter are sold each week. Two cases of peanut
butter contain 96 jars.

How many cases of peanut butter should the manager order
each week?

Method 1 Use a double number line.
Step 1 Draw the double number line.

The top number line represents the number of cases of peanut butter:
The battom number line represents the number of jars of peanut
butter.

Mark the ratio of cases to jars {2 : 96). Mark and label equal
increments to show 480 jars.

o 2 s
Mumber of Cases

Mumber of Jars

O 96 192 288 384 480

(continuted an next paoge)

4 Think About It
Can you sobve this
problem mentally
without using any
diagrams? Explain.
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‘&) Talk About It

Howi can you use
scaling and a table of
equivalent ratios to
solve this problem?

42 Module 1 - Ratios and Rates

Step 2 Find the equivalent ratio.

There are 5 equal sections. Label equal increments of 2 on the top
number line.

MWumber of Cases
Number of Jars

O 96 152 28B 384 480
The value on the top number line that corresponds with 480 jars is
10 cases. 50, 10 cases should be ordered each week.

Method 2 Uze equivalent ratios.

Write and solve an equation stating that two ratios are equivalent. Let
¢ represent the unknown number of cases the manager should order
each week.

number of cases —s 2 c -+— number of cases
number of jars —e« G5 480 =— number of jars

5
Eﬁ Because 96 % § = 480,
C
i = — muitiphy 2 by 5 to fird
EUEU the vali= of c.
X 5
%:% 2% 5=10;50,c=10.

cases of

S0, using either method, the manager should order
peanut butter each weeal,

Check

The manager of a bakery determines that an average of 112 loaves of
cheese bread are sold each week_ For every 2 loaves of cheese
bread that are sold, about 3 loaves of whole wheat bread are sold.
About how many loaves of whole wheat bread are sold each week?

GE& Omline You can complete an Exira Example onling.
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Apply Inventory

The manager of .an office supply store decides to hold a Buy 2. Get T
Free sale on all reams of paper. A ream of paper holds 500 sheets of
paper. The sale is held for one week and a total of 154 reams of
paper were sold (not including the anes given away for free). If each
ream of paper cost the store $4.50, how much money did the store
lose by giving away the free reams of paper?

1 What is the task?

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

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

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

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

4 How can you show your solution is reasonable?

e'h‘riu About It! Write an argument that can be used to defend
your solution,

&) Talk About It!
Why do you think
stores offer sales,
such as Buy 2, Get 1
Freer?
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Math History
Minute

Euphemia Haynes
(1890-1980) was the
first African-Armerican
waman to earn a PhD,
in mathematics. She
taught in the public
school system of
Washington, D.C. for
47 years and became
the first woman to serve
as chair of the city's
Schaool Board.
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Check

The manager of a clothing store decides to hold a Buy 1, Get 2 Free
sale on all pairs of socks. The sale is held for one week and a tolal of
182 pairs of socks were sold {not including the ones given away for
free). If each pair of socks cost the store $2.50, how much money did
the store lose by giving away the free socks?

m-ﬁ-n Ownline You can complete an Extra Example onling.

Pause and Reflect

What are the advantages of using a bar diagram to solve ratio
problems? When might it be more advantageous to use double
number lines or equivalent ratios?

g oy O
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G Ga Online You can compete yolur hamesork aanling.

Practice

Use any strategy to solve each problem. [Examples 1-3)

1. A survey showed that 4 out of & students own 2. & survey of Mr. Thorne's class shows that

Commr a5 AR Craw P B e stin

a bicycle. Based on this result, how many of
the BOO students in a school own a bicycla?

2. The ratio of the number of baskets made by

Tony to the number of baskets made by Colin
is 2 to 3. Tony made 10 baskets. How many
baskets did Colin make?

. Liberty Middle School has 600 students. In

Anna's class, 3 out of B students walk to
school. How many students at the school can
be expected to walk to school?

L In a survey, the ratio of students who prefer

popcorn to potato chips 1= 3 to 4. [f the
number of students surveyed who prefaer
popcorn is 360, how many preferred potato
chips?

5 out of B students will buy lunch today.
Based on this result, how many of the
720 students in the school will buy today?

4. Inthe school choir, there is 1 boy for every
4 girls. There are a total of 11 boys. How
many giris are in the choir?

6. Pine Hill Middle School has 300 students.
In Zoey's class, 2 out of b students belong
to a club. How many students at the
school would you expect belong to a club?

Test Practice

B. Open Response In a neighborhood, the
ratio of houses with swing sets to houses
without swing sets Is 3 to 5. If the number
of houses with swing sets is 270, how
many houses do not have swing sets?
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Apply
8. The manager of an art supply store decides to hold a Buy 2, Get T Free
=ale on tubes of watercolor paints. The sale is held for one week and a
total of 2B0 tubes of paint were sold (not including the ones given away
for free). if each tube of watercolor paint cost the store $7.25, how much
money did the store lose by giving away the free tubes of paint?

10. The manager of a garden store decides to hold a Buy 3. Get 1 Free sale on
vegetable plants. The sale is held for one week and a total of 636 vegetable
plants were sold (not including the ones given away for free). If each plamt
cost the store $2.90, how much money did the store lose by giving away

the free plants?

1. @ Construct an Argument Determine if 12. Compare and contrast the use of bar

the following statement is frue or false. diagrams and equivalent ratios o solve
Construct an argument to defend your ratio problems.
response.

i eguivalent rotios, if the numerator of the
first ratio fs greater than the denominator of
the first ratio, then the numerator of the
second ratio is less than the denominator
of the second ratio.

13. @ Persevers with Problems Suppose 20 4. Write and salve a real-world ratio problam
out of 140 people caid they play tennis and that can be solved by using a bar diagram.
1 out of every 9 of those players have a
tennis coach. Using these same ratios, in a
group of 504 people, predict how many
you would expect o have a tennis coach.
Explain how you made the prediction.

A6 Module 1 - Batlos and Rates
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Lesson 1-6

Convert Customary Measurement Units

What Vocabulary
Will You Leam?
urit ratio

| Can... use ratio reasoning to convert between customary units of
measurement

Learn Unit Ratios and Measurement Conversions

The table shows the Customary measurement conversions of length,
weight, and capacity.

Customary Conversions

Type of Measune Larger Lindt —i Eenalier Linit

Length y 1 foat ifth = | 12 inches {in)
! 1 ward fyd) = | Ffesl
| 1 e () 5,280 fest

1 paund {ib)
1ton [T]

16 ounces (o2
2000 pounds

1oup ()
1 pint (pt)

1 oqueaart (it

1 galdon {gal)

| T 1 |

£ fluid ounces (il azj
2 cups

2 pints

4 guarfts

Each relationship listed in the table is a ratio relationship. Because
there are 12 inches for every 1foot, the relationship batween number
of inches and number of feet is a ratio relationship. The ratio of

inches to feetis 12 - 1ar 12 to 1.

A unit ratio is a ratio in which the first quantity i= compared to 1 unit
of the second quantity. Each of the conversions can be written as unit
ratios. Some examples of unit ratios are shown. @' Talk About It!
What are some other
unit ratios that you can
describe from the
conversions listed in

the tabla?

inches to feet 12:1

feet to yards 3:1
feet to miles 5.280:1

What unit ratio can you use to represent the relationship between
ounces and pounds?

What unit ratio can you use to represent the relationship between
pints and quarts?

What unit ratio can you use to represent the relationship betweaan
feeet and miles?
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\# Think About It
Do you think the
number of fluid ounces
will be less than,
greater than, or equal

Learn Convert Larger Units to Smaller Units

You can use reasoning about ratios to convert a measurement from a
larger unit to a smaller unit. The numerical value of the measurement
is greater when a smaller unit is used. To see why, consider the
following problem. Suppose you want to know how many fluid
ounces are in 6 pints.

Method 1 Use a bar diagram.

to B7 Why?
Step 1 Draw a bar to represent 6 pints.
Ciivide the bar mio
l six equal sections.
E Each section
------------------ e e R e represents 1 pint
Step 2 Find the number of cups.
; ; ] 0 Label each section
im 2 ml 2 cups| 2 cups | 2 cups | 2 cups as 2 cups, because
) there are 2 cups for
__________________ RS e every 1 pint
Step 3 Find the number of fluld ounces.
For every 1 cup,
- there are B fiuid
16floz{i6floz|16 floz|i6floz|16floz|¥6flox| = .
: that for ewvery
__________________ B PR i b Z cups, there are
16 fluid ounces,
@' Talk About It! Multiply 6 by 16 to find the number of fluid ounces that are in & pints.
Explain why the Because 6 x 16 = 96, there are 96 fluid ounces in 6 pints.
number of fluid ounces,

96, is greater than the
number of pints, 6.

4B Meodule 1 - Ratios and Hates

Method 2 Use unit ratios and equivalent ratios.
Step 1 Corvert 6 pints to cups.

There are 2 cups in every 1 pint. The unit ratio of cups to pintsis 2: 1.
Let ¢ represent the unknown number of cups that are in & pints.

2_1L Because 1 ¥ & = &, multiply 2 by & to find the
1 6 value of .. There are 12 cups.

feontinued on next page)
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Step 2 Convert 12 cups to fluid ounces.

There are B fluid ounces in every 1 cup. The unit ratio of fluid ounces
to cups is B: 1. Let f represent the unknown number of fluid ounces.

fiuid punces —» B §° =— fuid ounces % Tall About Tt!
s I Rk Compare the use ol
X the bar diagram to
/ﬁ\l using equivalent
8_36 Because 1 X 12 = 12, muttiply 8 by 12 to find ratios. Which method
N the value of f. There are 96 fluid ounces 5 INOTE BEARANEOUS
) 1o pse o visualize the
\J relationship?
w12

Using either method, there are fluid ounces in & pints.

@ Example 1 Convert Larger Units to Smaller Units

Marco needs to mix % gallon of fertilizer with some soil before .
planting his tulip bulbs,

How many cups of fertilizer should Marco usa?

Method 1 Use a bar diagram.

Step 1 Draw a bar to represent 1 gaflon.

Divide the bar into two equal
sactions. Shads one section o

&) Talk About It!

1
----------- Toallon-====s=aa==y represent E gallon, Sy -
needad 1o find the
number of cups that
1
Step 2 Find the number of quarts. are in = gallon. Why
might a bar diagram
— — There aré 4 guarts in 1 gallon so nol be the mast
iﬂﬂl“” 1 quart |1 quiaet there are 2 guarts ina -%- galion. advaniageous meihod
___________ 2= e (——— Devide each half inlo two sections. to use in this case?
Label each section as 1guart

ZFHB Im 2 pints | 2 pints For every 1 quart, there are 2 pints
Label sach section as 2 pinis.

{continued an next poge)
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Step 4 Find the number of cups. For every 1 pint, thare are 2 cups.
This means that for every 2 pints, there are 4 cups.

There are two shaded sections that
each represemnt 4 cups. So there are

1
"""""" Tgalon «=========- Z x4 orBoups |n5gajlcln.

Method 2 Use unit ratios and equivalent ratios.

Step 1 Cunven% gallon to quarts. There are 4 quans in every

1 gallon. The unit ratio of quars to gallons is 4 : 1. Let g represent
the unknown number of quarts.

guarts —e= 4 g = gusaris

galions —» 1 1

- a— gallons
2

+ 2

A Becausse i+ 2= —;- divide 4 by 2 to find the value
l of g There are 2 quarts
2

Step 2 Convert 2 quarts to pints. There are 2 pints in every 1quart
The unit ratio of pints 1o quarts is 2 - 1. Let p represent the unknown
number of pints.

pints —» 2 B a— pints
quarts —e ] F e guarts
i

i

2 _4 Becausa 1 ¥ 2. = 2, multiphy 2 by 2 to find the value
@ Talk About It! 173 of p. There ame 4 pints.
Explain why it makes
zsense that the number w2

of cups of fertilizer that

1 Step 3 Convert 4 pints to cups. There are 2 cups in every 1 pint. The
are in = gaflon is

unit ratio of cups to pints is 2 : 1. Let c represent the unknown number

1
greater than . of cups.
Cups —a= 2 C e Cups
pints —= § T F =— pints
wa
¥y | Becausse 1 4 = 4, multiply 2 by 4 to find the value
U of c. There are B cups
4

So, Marco should use cups of fertilizer.

50 Module1: Ratlios and Rates
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Check

How many ounces are in % pound?

'B-Gu Online You can complele an Extra Example ondine.

Learn Convert Smaller Units to Larger Units

You can use reasoning about ratios to convert a measurement from a
smaller unit to a larger unit. The numerical vaiue of the measurement
is less when a larger unit is used. To see why, consider the following
problem. Suppose you want to convert 24 inches to yards.

Method 1 Use a bar diagram.
Step 1 Find the number of feet.

Draw a bar with 24 equal sections to represent 24 inches. For every
12 inches, there is 1 foot. Mark equal increments of 12 inches,

}.————-1tmt-———i ————— 1foat -———
[T
} —————————— 24 inches-—--—---—-

There are 2 whole feet in 24 inches.
Step 2 Find the number of vards.

For every 3 feet, there Is 1 yvard. There are only 2 feet. Another foot is
needed to have 1 whole yard.

There are only two out of three sections shaded. So, there are
24 inches in % yvard.

{continued an next poge)

& Talk About It!
Why might it not always
be advantageous to use
a bar diagram to converl
measuremeant units?
Would you choose to
use a bar diagram to
comvert 126 inches to
vards? Why or why not?
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f# Think About It
Will the number of tons
be less than, greater

than, or equal o
99207 Explain.

D Talk About It
How do you kniow that
the number of tons

should be less than 5,
but very close to 57

Module 1« Ratios and Rates

Meathod 2 Use unit ratios and equivalent ratios.
Step 1 Convert 24 inches to feet.

There are 12 inches in every 1 fool. The unit ratio of inches to feet is
12 : 1. Let f represent the unknown number of fieel.

inches —» 12 24 =— inches

foot =8 §  F = foot

%2
ey

12 24 Because 12 x 2 = 24, multiply 12 by 2 1o find
1d the value of . There are 2 feet,
w2

Step 2 Convert 2 feet to yards.

Because there are 3 feet in every 1yard, and there are only 2 feet,
the number of yards is %_

S0, using either method, there are 24 inches in %yﬂﬂi

@ Example 2 Convert Smaller Units to Larger
Units

A male hippopotamus can weigh as much as 9,920 pounds.
How much is this weight in tons?
Use unit ratios and equivalent ratios.

There are 2,000 pounds for every 1 ton. The unit ratio of pounds to
tons is 2,000 : 1. Let ¢ represent the unknown number of tons.

pounds —e 23000 9920 = pounds

fons —a= 1 t - fons
w486
2,000 _ 9920 Because 2,000 x 4.96 = 9920,
1 4.96 miudtiphy 1 by 496 to find the value of £
\-\____.-/' Thers are 4.9 tons.
® 4 95

5o, the male hippopotamus can weigh as much as 4.96 tons.

Check
How many yards are in 54 inches?

E'Eu Onlime You can complete &n Extra Example onling.
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Apply Soccer Practice

The table shows the amount of drinking
water each athlete drinks during one

Athlete | Amount (mL

i
r

soccer practice. The coach buys bottles ;.Dmfl o =
of water for $1.75 that each hold 1liter of | Sierra | 3505
water, If 1 liter is equal to 1,000 milliliters, | Carmen BED
how much will the coach spend on Mia 7105
: i | | 4
water for one practice session? 'Ella =04

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?
Lse your strateqy to solve the problem.

4 How can you show your solution is reasonable?

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

@ Talk About It!

In the metric system,
1liter = 1,000 milliliters
and 1 kiloliter = 1,000
IHers. How can you
use ratio reasoning
when converting
measurements within
the metric system?

Lessan 1-6 « Convert Custemary Measwemeant Linits



Check

On Tuesday, Joagquin drank & glasses of water each containing

10 fluid ounces. His goal was to drink 2 guarts. How many more
fluid ounces does he need to drink in order to reach his goal?

-

!

Eﬁn Ownline You can complele an Extra Example onding.

Pause and Reflect

What are the advantages of using a bar diagram to convert
Customary measuremeant units? When might it be more advantageous
to use unit ratios and eguivalent ratios?

54 Meodule 1 - Ratios and Rates
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Practice Y Go Online You can complete your homework onéne.

Use any strategy to solve each problem. [Examples 1and 2)

1. Mrs. Menary made 4% quarts of lemonade 2. A class walked 2.5 miles for a walk-a-thon.

for a school party. How many fluid ounces of How many yards did the class walk?
lemonade did she make?

3. The Martinez family has% gallon of orange | 4 A grand piano can weigh %tnn- How many

juice in the refrigerator. How many cups of ounces can a grand piano weigh?
arange juice are in the refrigerator?

5. A female hippopotamus can weigh 48,000 B. Al soccer practice, Tracey's best kick

ounces. How many tons can a female traveled a distance of 1,200 inches. For how
hippopotamus waigh? many yvards did she kick the ball?

7. An elephant can drink up to 6,400 fluid 8. Arecipe for ice cream calls for 56 fiuid
ounces of water a day. How many gallons of ounces of milk. How many pints of milk are
water can an elephant drink per day? there in the recipe?

Test Practice

9. One quart of strawberries weighs about 10. Open Response A mini fruit juice box

2 pounds. About how many quarts of contains 4 fluid ounces of julce. You
y 1
strawberries would weigh 7 ton? need 2% quarts of fruit juice. How many

mini fruit juice boxes will you need?

Lesson 1-6 « Convert Customary Measurement Units 55




Apply

11. At the grocery store, Mr. Arett allowed each of his

: , i nxr) Child Amount of
children to fill their own bag with trail mix for their hike. i Trail Mix (oz)
The table shows the amount of trall mix for each child. Ava 15
The trail mix costs $4.50 pgr pgund. How much will Grayson 14
Mr. Arnett pay for all the trail mix? {

Mason 10
Tyler 17

12. A hockey player needs to shoot a puck 55 meters from his current
location to his opponent’s goal to score a goal. After the shot, the puck is
120 centimeters from his opponent’s goal. i there are 100 centimeters
i 1 meter, how many meters did the puck travel?

13. There are 60 minutes in one hour and
60 seconds in one minute. Using this
information, explain how you could convert
20 miles per hour to feet per second,

15. The table shows the metric system
conversions of length.

Larger Unit |—*| Smaller Linit
|1 kilometer (km) = 1000 meters (mj)
_ 1 meter | =4 100 centimeters {cm)
[ 1 centimeter | = 10 millimeters (mm)

How can you use ratio reasoning to find the
number of centimeters in 2.2 kilometars?

56 Module1 : Batos and Rates

14. @Idaﬂﬂfy Structure When converting
from larger units such as quarts to smalier
units such as cups, will the number of
smaller units be greater than the numbeor of
larger units? Explain your reasoning.

16. ({7 Find the Error A student’s work for

comeerting 4 gallons to cups is shown.
Find the mistake and correct it

16 galions B 4 galions
lcup d

S0, d is equal to % cup.

g oy O
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Lesson 1-7

Understand Rates and Unit Rates

| Can... understand how a rate is related to a ratio, and use ratio What Vocabulary

and rate reasoning to find a unit rate. Will You Leamn?
rate

uriil price
wnit rate

Explore Compare Quantities with Different Units

Gnniﬁne Activity You will use Web Sketchpad to determine how
many noodles a machine can make in various amounts of time, if the
machine makes the same number of noodles per second.

[Tum mhie Crank T of s Crosd = (000
i wf Mo - OO0

P pued g = GO0 Suors

C:

o |

':-uh-|.1-||

Learn Understand a Rate and a Unit Rate

Luciana ran 4 laps around the |
track at her middle school in a

total of & minutes. Suppose she 1lap | 1lap | 1lap | 1lap
ran at a constant speed. The bar
diagram represants the
relationship betwean the numhber
of minutes and the number of laps.

&) Talk About It

The ratio of the number of minutes to the number of laps is 6 4. I Luciana® Uil e i
Because the units, minutes and laps, are different, this kind of ratio is minutes per lap is 1.5,
called a rate. A rate is a special kind of ratio in which the units are how long did it take
different. The ratlo 6 : 4 has the associated rate & minuies for 4 lops. her to run each lap?

To find the number of minutes per F’
lap, find the value of each section.

EE’E&USE E e 4 = 15.. LI.J-EiEHE ran 1.5 minl1.5 minl1.5 minl1.5 min
at a rate of 1.5 minutes per lap.

This rate is called a unit rate. A unit rate s a rate in which the first
quantity is compared to 1 unit of the second quantity. The phrase per
s used to describe unit rates. it means for eoch.

{continued an next page)
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& Talk About It

How does this bar
diagram compare o
the cne on the
previous page? Do
they represent the
same relationship
betweaan the two
quantities?

2 Talk About It!

Which unit rate,
minutes par lap or laps
per minute, would be
hedptul if you wanted to
predict how many
minutes it will take
Luciana, at that rate, 1o
run 5 kaps? Why?

S5B Module1 - Batios and Rates

Luciana ran 4 laps in 6 minutes. Suppose you want to find how many

laps she can run in 1 minute, at this same rate. The bar diagram
represents the relationship between the number of laps, 4, and the

number of minutes, 6.

TN | | - S

1min | 1min | 1min | 1min

The ratio of the number of laps to the number of minutes s 4 16,
because Luciana ran 4 laps in & minutes. The ratio 4 : & has the

associated rate 4 laps in 6 minutes.

To find the number of laps per minute, find the value of each section,

Because 4 - 6 = %, or % Luciana ran at a rate u[% lap per minute.

- -

The table summarizes ratios, rates, and unit rates.

Ratio
Words Units
a comparison between two
units can
quantities, in which for every o bt
units of one quantity, there are b ji‘l‘?‘eren.:r
units of another guantity
Rate
Words Units
a special kind of ratio in which units are
the units are different different
Unit Rate
Words Units
el I e ISL LTS s
Y different

second quantity

Examples

6 laps 1o 4 faps
L
4 laps in 6 minutes
4:6

Examples

& minutes for 4 laps
4 laps in & minutes

Exampiles

1.5 minutes per lap
%I&p per minute

g oy O
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@ Example 1 Find a Unit Rate

A scientist studying hummingbirds recorded that a hummingbird
flapped its wings 1,590 times in 30 secands during normal fight.

Assuming a constant rate, how many times did the hummingbird
flap its wings per second?

Method 1 Use a ratio table. +30
T,

Create a ratio table with the e
Mumber of Wing Flaps ESXRRN= 0 |

agiven information.

cidle Baconsrd i i Number of Saconds 1 30 |
number of wing flaps per ./
second. +30

Method 2 Use equivalent rates.

Write and solve an equation stating that two rates are eguivalent.
Let s represent the unknown number of wing flaps per second.

1,690 w— wing flaps

30 =— ssconds

wing flaps —

=
seconds —= |

s _ 1990  Because 30 + 30 = 1, divid= 1,590 by 30 to
1 30 find the value of 5
U
+30
53 1,590
et = [ = 2 - ’ A
1 35 590+ 30=5%S0,s=53

S0, using either method, the hummingbird flapped its wings at a rate
of 53 flaps per second.

Check

Refer to Example 1. The scientist also recorded that the hummingbird
took 6,250 breaths over a period of 25 minutes. Assuming a constant
rate, how many breaths per minute did the hummingbird take?

Bﬁn Online You can complete an Extra Example onling.

b Think About It

Why might a bar
diagram not be the
best method to use ta
find the unit rate?

& Talk About It!

Al this rate, how many
times would the
hummingbird flap its
wings in 2 minutas?
Justify your responsea.
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D Talk About It
When might it be better
to buy the G-aunce
container instead of
the 32-ounce
container?

60 Module 1- Batios and Rates

Learn Unit Price

A grocery store sells-a G-ounce container of yogurt for $078. The
store also sells a 32-ounce container of the same yogurt for $3.84. To
determine which is the better buy — per ounce — find the unit price of
each item. The unit price = the cost per unit of an item. You can use
what you know about unit rates to find a unit price.

&-Ounce Container 32-Ounce Container
Scale backward to find the Scale backward to find the
price per ounce. The wnit price per ounce. The unit
price is $013 per ounce. price is 5012 per ounce.
=k 32
i A
Price ($) EeNCREENE | Price ($) [ERPREBCE:
Ounces 1 B | Ounces 1 | 32
T L
+6 +32

Per ounce, the 32-ounce container of yogurt Is the better buy,
because the unit price is less than that of the 6-ounce container.

@ Example 2 Find a Unit Price

For Carolina's birthday, her mother took her and four friends to a
water park. Carolina’s mother can pay either $130 for a 5-pack of
student tickets, or $28 for each individual student ticket.

Which ticket payment option has the lesser unit price?

The unit price is given for buying the tickets individuaily, $28 per
ticket. Find the unit price for the 5-pack of student tickets,

Scale backward to find the unit price.
The unit price is $26 per ticket.

Price (%)

So, the 5-pack ticket payment option has

- Mumber of
the lesser unit price because $26 < $28.

Tickets

Check
A sporting goods store sells a package of twenty baseballs for

$25.95 or single baseballs for $1.75 each. Which option has the
lesser unit price?

.} Go Online You can complete an Exra Example online.

aN i (R O D e



Commr a5 AR Craw P B e stin

Apply Travel

The Martinez family and the Davidson family each drove at-a
constant rate, The Martinez family drove 260 miles in 4 hours
and the David=on family traveled 305 miles in & howrs. Which
family traveled at a faster rate? How much faster?

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? & Talk About It
Use ywour strategy to solve the problem. Without calculating,
F which family do you
think travelad at the

P faster rate? Explain
your reasoning.

4 How can you show your solution is reasonable?

e'ﬂrﬁe About It] Write an argument that can be used to defend
your solution.

Leason 1-7 « Understand Rates and Unit Rates - 64



Check

A runner is training for 8 half marathon. On Wednesday, she ran

6 miles in 50 minutes. On Thursday, she ran 4 miles in 32 minutes.
Assume she ran at a constant rate each day. On which day did she
run faster? By how much faster did she run?

EEﬂDﬁhﬁummﬁEﬂﬂnEﬂaﬁcﬂmmmﬂn&

Pause and Reflect

How did what you leared in this lesson relate to a previous lesson or
lessons in this module?

62 Module 1 - Ratios and Rates
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Practice

Use any strategy to solve each problem.

1. A hippopotamus can run 6 kilometors in
15 minutes. At this rate, how far can the
hippopotamus run in 1 minute? (Example 1)

3. A cat’s heart beats approximately 45 times
in 15 seconds. At this rate how many times
does the cat's heart beat per second?
(Example 1)

5. At the school festival, Heather can buy
25 game tickets for $10, or she can pay
%050 per game ticket. Which option has
the lesser price per ticket? [Example 2)

7. The table shows the options Zoe's mother
has for buying tickets to an adveniure day
camp for Zoe and 5 of her friends. Which
aption has the lesser cost per student
tickat? [Example 2|

Adventure Camp Tickets

Y Go Online You can complete your homework onéne.

2. Imena earned $261 last week. If she worked

18 hours and earned the same amount each
hour, how much was she pald per hour?

[Exampie 1)

4. Mr. Fardey used 4 pounds of hamburger to

make 10 hamburger patties of the same size.
How many pounds of hamburger did he use

per patty? [Example 1)

B. At atoy stare, Colton can buy a package of

6 mini footballs for $7.50, or a package of
8 mini footballs for $9.60. Which option has
the lesser price per mini football? (Example 2)

Test Practice

Option Cost (§)
B-pack of Student Tickets 126.00
Individual Student Tickel | 2150

8. Multiple Cholce Which of the following

offers the least price per ounce of
shampoo?

(&) $6 for 8 ounces of shampoo

$4 for 5 ounces of shampoo
(C) $8 for 12 ounces of shampoo

() $12 for 16 ounces of shampoo

Leasan -7 « Understand Rates and Unit Rates 63




Apply

Cost (%)

8. Molan found two stores that sell filled party favor bags. M
The table shows his options. Which store has the lesser of Bags
cost per filled bag? How much less? Party R Us B

Celebrations . 12

10. The Houck family and Roberts family took trains for their family vacations,
traveling at constant rates. The Houck family’s train traveled 552 miles in
6 hours and the Roberts family’s train traveled 744 miles in 8 hours.

Which family’s train is traveling at a faster rate? How much faster?

12
21

1. Caleb paid $4.50 for 12 bagels. Describe a 12 .E? Find the Error A large box of spaghetti

unit price for bageis that is greater than the noodles contains 3 pounds and costs
unit price Caleb pald. $2.40. A student said the wnit cost is $1.20

per pound. |s the student cormect? Explain.

13. {17 Justify Conclusions If you travel at a 14. (¥ Reason Inductively Suppose two
rate of 60 miles per hour, how many boxes of cereal contain the same number of
minutes will it take you to travel 1 mile? ounces but cost different amounts. Without
Write an argument that can be used to computing, how can you determine which
justify your conclusion. cereal will cost more per ounce of cereal?
Explain.

64 Module1 - Batos and Rates
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Lesson 1-8

Solve Rate Problems

| Can... solve real-world problems involving rates and unit rates by
using bar diagrams, double number lines, and equivalent rates.

Learn Use Bar Diagrams to Solve Rate Problems

Destiny drove 220 miles in 4 hours. Santiago drove 248 miles

in 4 hours. At these rates, how many more miles can Santiago drive in
9 hours than Destiny? You can create bar diagrams to solve this rate
problem.

Step 1 Construct bar diagrams to represent the rates.

Draw two bars. Each bar represents the number of miles each person
drove in 4 hours. Because each person drove 4 hours, divide each
bar into 4 equal-size sections. Each section represents 1 hour,

Destiny Santiago

Step 2 Find the unit rates.

Divide the total number of miles each person drove by the number of
sections in the diagram to find the unit rate, the number of miles they

drove per hour. '@ Talk About It

Can you sobve this rate

3 oblem another way?

£ Desti Santiago i

i i Explain.

2 feemmmeaa 220 miles «==m=m==aai b o e DR milles - e aSaad

£

1 SSmi | 55 mi | 55 mi | 55 mi 62mi | 62 mi | 62 mi | 62 mi

=

g

B 220 +4 = 55 248 +4 =62

i": The unit rate is 55 miles per howr The unit rate is 62 miles per hour

Destiny's unit rate is 55 miles per hour. Santiago’s unit rate is 62 miles
per hour,

Each hour, Santiago can drive 62 — 55, or 7 miles more than Destiny.

In 9 howrs, Santiago can drive 9 x 7, or 63 miles more than Destiny.
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b Think About It

Why do you need to
know the sizes of the
cans? Do you need to
use that number when
salving the prablem?

& Talk About It

How can you use
estimation to help you
znlve this problem if
Yyou are ina store and
do not have access o
pencil, paper, or a
calculator?

68 Module1 - Batos and Rates

@ Example 1 Use Bar Diagrams to Solve Rate
Problems

A warehouse sells 15-ounce cans of tomato sauce by the case. Each

case contains & cans and sells for a price of $9.96. At a local grocery

store, three 15-0unce cans of the same brand of tomato sauce are on
sale for $5.67. A caterer needs to buy 36 cans.

How much will the caterer save by buying 36 cans from the
warehouse instead of from the grocery store?

Step 1 Construct bar diagrams to represent each situation.

Draw two bars, one to represent the cost of tomato sauce cans at the
warehouse, and one to represent the cost of tomato sauce cans at
the grocery store. Each section represents one can.

Grocery Store
S Y 7 Fyn—

Step 2 Find the unit prices.

Divide the total price for each by the number of cans to find the unit
price, the price per can.

Warehouse Grocery Store
} -------------- RO e s { | -------- ] o AT
$1.66 | $1.66 | $1.66 | 51.66 | $1.66 | $1.66 §1.89 | $1.89 | $1.89

$995 + & = SLES 5567 + 3 =4SLBE9

The unit price is 5166 per can,

The caterer will save $1.89 — $1.66, or $0.23 per can by buying from
the warehouse instead of the grocery store. To buy 36 cans from
the warehouse instead of the grocery store, the caterer will sawe

36 = $0.23, 0r

Check

Miranda typed 325 words in 5 minutes, while foseph typed
295 words in & minutes. Al these rates, how many more words
can Miranda type in 9 minutes than Joseph?

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

The unit price is $1.89 percan.
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Learn Use Double Number Lines and Equivalent

Rates to Solve Rate Problems

A veterinarian measured the number of
heartbeats of her dog and cat for

4 minutes and recorded the results in
the table. At these rates, how many
more times does the cat's heart beat in
& minutes than the dog?

Method 1 Use a double number line.
Step 1 Construct a double number line.

Animal | Heartbaats
' Dog 360
Cat . =0

In four minutes, the cat's
heart beats 520 = 360, or
160 more times than the
dog's heart. Draw a double

Difference in Heartbeats
O 160 7
Heartbeats

Minutes

number line to represaent
thi=s difference,

Step 2 Use =caling to find the unit rate.

Scale back to find the

difference in heartbeats for
1 minute. Then scale forward Heartbeats
to find the difference in Minutes

heartbeats for & minutes, o 1 2 3 4

o 1 2 3 4 5 6

Difference in Heartbeats

0 40 BO 120 160 200240

5 6

The cat's heart beats 240 more times in & minutes than the dog's heart.

Method 2 Use equivalent rates.

Write and solve an equation. Let d repres

ent the difference in

heartbeats for 6 minutes. The difference In heartheats for 4 minutes

is 160 beats.

minutes —= G - 4 - minutes
difference in heartheats —= d 160 =— difference in heartheats

1.5

6 _ 4 Because d ¥ 1.5 =6,

U[} mudtiphy 160 by 1.5
15

G 2 4 160 x 1.5 = 240;
240 160 Co, o = 240,

S0, using either method, the cat’s heart beats 240 more times in

& minutes than the dog's heart.

& Talk About It!

A classmate stated
that you can also find
each animal's unit rate
in heartbeats per
minute first. Then
multiply each unit rate
by & minutes to
determine the number
of heartbeats in B
minutes for each
animal. Finatly,
=ubtract to find the
difference. is this
method a valid
method? Explain
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& Think About It
Will the price of a
15-pound bag be less
than twice as much as
the price for a
12-pound bag? Why or
why not?

() Talk About It!
The average weight of

a Red Delicious apple
s about 5 ounces.

About how rmany
apples would you
expect to bein a
15-pound bayg? Explair.

6B Module1 - Balios and Rates

] Example 2 Use Double Number Lines and
Equivalent Rates to Solve Rate Problems

A bulk food store sells a 12-pound bag of Red Deficious apples for $18.
At this rate, what is the price of a 15-pound bag of apples?
Method 1 Use a double number fline.

Step 1 Construct a double number line.

Draw a double number line to 0 ' 7
represent the price of a 12-pound  Price ($)
bag. Mark equal increments on Pounds
the bottom number line.

0 2 6 9 12 15

Step 2 Use scaling to find an eguivalent rate.

Scale back to find the price for 0 45 5 135 18 225

a 3-pound bag. Then scale Price ($)
forward to find the price for a Pounds
15-pound bag. 0 3 6 9 12 15

At this rate, the price of a 15-pound bag of apples is $22.50.

Method 2 Use equivalent rates.

Write and solve an equation. Let p represent the price of the
15-pound bag.

pounds —= 45 ) a— pounds
a8

pice{§)—= P 18 =+ price(S)
%125
E=E Because 12.% 125 =15,
U multiphy 18 by 125 to find p
X125
15 _ 12 18 x 125 = 22.5;
225 18 So,p =225

S0, using either method, the price of a 15-pound bag Is $22.50.

Check

The manager of a small bakery determines that an average of 264
loaves of cinnamon raisin bread are sold every 12 weelks. At this rate,
about how many loaves of cinnamaon raisin bread are sold every

5 weeks?

E‘Eﬂ Onlime You can complete &n Extra Example onling.
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Apply Bike-a-thon

Keshia can ride her bike 15 miles in 90 minutes_ She wants to
ride in a bike-a-thon that consists of bwo trail options, a 5&-mile
trail or a 36-mile trail. At her current rate, how many momne hours
will it take her to ride 56 miles than 36 miles? If she wants to ride
for about 4 hours, which trail should she choose?

1 What is the task?

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

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

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

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

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

4 How can you show your solution is reasonable?

e'ﬂriu About ! Write an argument that can be used to defend
your solution,

@ Talk About It!

If Keshia raises $1.50
far each mile she
rides, how much more
money woulkd she
ralse if she chose the
B&-mile trail than the
36-mile trail? Explain,

Leason 1-8 - Sohe Rate Problems 169



Check

Martin can run & miles in B0 minutes. He wants to run in either one of

two upcoming races, a 4-mile race or a 12-mile race. At his current
rate, how much longer will it take him to run the 12-mile race than the
4-mile race?

D-Eu Online You can complete an Extra Example onfine.

Pause and Reflect

What are some problems or situations in which you may hawe
encountered rates, such as a unit price or rate of travel, in your
everyday life? How can you use your understanding of ratios and
rates to solve everyday problems like these?

TO Moduls 1. Batios and Rates
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Practice

Use any strategy to solve each problem.

1. Mr. Anderson is ordering pizzas for a class
pizza party. Pizza Place has a special whare
he can buy 3 large pizzas for $18.75. At
Mario's Pizzerla, he can buy 4 large pizzas
for $22. If he needs to buy 12 pizzas, how
much will he save if he buys the pizzas from
Mario's Pizzeria instead of Pizza Place?
(Exarmipbe 1)

3. Melissa Is buying party favors to make gift
bags. Supplies LTD sells a 5-pack of favors
for $11.25 and Parties and More sells a
3-pack of favors for $8.25. At these rates,
how much will she save if she buys 15 favors
from Supplies LTD than Parties and More?
(Examiple 1

5. A bakery makes 260 donuts in 4 hours. At
this rate, how many donuts can they make in

& hours? [Example 2

Y Go Online You can complete your homework onéne.

2. Skylar and Rodrigo each recarded how far

they traveled while skateboarding. Skylar

traveled 65 feet in 5 seconds and Rodrigo
traveled 108 feet in B seconds. How much
farther did Rodrigo travel per secand than
Skylar? ([Example 1)

| 4. Tara can type 180 words in 4 minutes, Al this

rate, how many words can she type in
10 minutes? {Example 2]

Test Practice

6. Open Response While jumping rope, Juan
jumped 24 times in 30 seconds. At this rate,
how many times will he jump in 50 seconds?

Lessan 18 - Solve Bate Problems M




Apply
7. Maomi can run 12 miles in 108 minutes. She is thinking ebout running in
two different races, a @-mile race and a 13-mile race_ At her current rate,

how many more minutes will it take her to complete the 13-mile race than
the Q-mile raca?

B. Leroy wants to buy a new racing bicycle that costs $168. To earn money,
he can either do yardwork for his grandmother or babysit his brother
and sister. He eams %24 for 2 hours of yardwork and he earns $48 for
4 hours of babysitting. How much longer will it takee him to earn the money
if he only does yardwork for his grandmother?

9. Billie bikes 9 miles in 45 minutes. At this 10. LE’ Be Precise Which method, using a
rate, can she bike 24 miles in 2 hours? Write double number line or using equivalent
an argument that can be used to justify your rates, do you prefer to use when solving
solution. rate problems? Explain.

1. ,E‘ Persevere with Problems A fruit stand 12. Create Write and solve a real-world rate
is selling mandarin oranges for $6 for problem that can be solved by using a
4 pounds. A mandarin orange weighs about double numbaer line.
2 ounces, There are 16 ounces in a pound.
At this rate, how many mandarin oranges
can you buy for $97

T2 Module 1= Batlos and Rates
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Module 1« Ratios and Rates

Review

|'II Faldables Use your Foldable to help review the module.

Mon-gxample

Tab 2

Rate Yourselft O ©Q &

Complete the chart at the beginning of the module by placing a checkmark in each
row that corresponds with how much you know about each topic after completing this

miocule.

Commrah G W Cram H B (e sinin

Write about one thing you learned. . Write about a question you still have.

Module 1 - Ratins and Rates T3



Reflect on the Module ’

Lise what vou learned about ratios and rates to complete the graphic organizer,

€ Essential Question

How can you describe how two guantities are related?

Describe how each representation can be used to understand ratios, rates, or
unit rates.

Words Bar Diagrams

Tablas Double Mumbaer Lines

[ERF L] T PR TR LI T TV ]

T4 Modubs 1« Batlos and Rates
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Kams

Period [aie

Test Practice

1. Equation Editor Jeremy = making a healthy
ice cream using only ripe bananas and
peanut butter. The recipe makes 4 serings
and calls for a ratio 5 bananas to
3 tablespoons of peanut butter. If Jeremy has
30 bananas, how many lablespoons of
peanut butter does he need? (Lessan 1)

2. Open Response Students at Lincoln Middle
School earn 35 for every 4 boxes of cookie
dough sold during a fundraiser. Students at
Willlams Middle School earn $7 for every
6 rolls of wrapping paper sold dunng their
fundraiser. For which fundraiser do students
earn the greater amount of monay per item
sold? {Leasan 4)

3. Multiple Choice A recipe for a punch calls for
12 fluid ounces of orange juice. Reyna neads
to make 4 batches of punch for a party. How
many guarts of orange julce will Reyna need?
[Lesson &)

(a)0.375 quan
15 quarts
@ 3 quarts

@Equarrs

4. Table Item Place an X in the column to
indicate whether or not Ratio A Is equivalent
to Ratio B, (Lessan 3

Ratio &

B guestions 4 guestions
correct cut of 30 | cormect out of 5

15 prizes won in |3 prizes won in

40 attempts 10 aitempts
3 cats for every | 1 cat for every
6 dogs 2 doos

5. Multizelect Which of the following rates are
unit rates? Select afl that apply. (Lessan 7)

|65 miles per hour

| 2 degrees every half hour

{ 3.2 inches of rain in 2 days
| 3 questions for each lesson

| 24 students for every 2 teachers

6. Open Response The table shows the number
of canned goods collected by three different
homerooms during a food drive. (Lessan 2)

Mumber of Goods
Homeroom é: Hd
Students Coliected
Mr. Abvarez 25 T
M= lensen 28 154
Mirs. Saunders 27 162

Are the ratios of canned goods per student
equivalent between any or all of the classps?
Explain your reasoning.

Maodule 1« Ratios and Rates TS



7. Open Response lessica joqged 4 laps

around a track in 9 minutes, Luke jogged
B laps in 27 minutes. Their rates can be

4 laps
9 minutes and
Are Jessica and Luke's rates

expressed as the ratios
B lap=

27 minutes”
aquivalent? Explain. (Lessan 7]

B. Grid Kurt uses 3 cups of flour for every

2 cups of sugar in a recipe. Graph the
ordered pairs to represent the cups of sugar
needed if he uses 3, 6, 9. or 12 cups of flour
[Lesson 3)

Baking

X

Cups of Sugar
B = koW s mm-.rmlpﬂ:.'

12345687859 10N
Cups of Flour

9. Dpen Response Abigal surveyed

40 students about thedr favorite kind of
mowvie. The results are shown in the table_ If
there are 200 students in the school, predict
how many more students prefer action
movies to scary movies, (Lessan T)

Type of Mowie

Mumber of Students

Drama

Scary 9

TE Modubs 1. Ratins and Rales

10. Multiple Chalce Three out of b students at

Maria's school participate in a school club or
sporl. There are 175 students at the schoal.
Which of the following shows how
equivalent fractions can be used to find the
total number of students that participate ina
school club o sport? [Lessan 5)

1
Im

@
s

3 _s
@1?5_5

=

njw wnjws
-
b |
tn tn

11. Open Response A barge traveled 120 miles

downsiream in B hours. Then it traveled
100 miles upstream in 10 hours. {Lesson &)

A. How did the rate of speed downstream
compare to its rate of speed upstream™

B. What was the difference between the
rates of speed?

12. Equation Editor Mr. Caollins ordered

8.000 ounces of stone. How many tons of
stone did he order? {Lessan §)
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Module 2
Fractions, Decimals, and Percents

€ Essential Question

How can you use fractions, decimals, and percents to solve everyday problems?

What Will You Learn?

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

KEY Before | After

O—Idnn‘tknnw. O—I‘w_-heardufit Q—1knﬂwiﬂ 0 0 0 0{} 0

identifying a percent as a rate per 100

representing percents with 10 x 10 grids and bar diagrams

writing fractions or miked numbers as percents

writing percents as fractions or mixed numbers

writing decimals as percents

writing percents as decimals

finding the percent of a number

using benchmark percents to estimate the percent of a
number - |
finding the whole, given a percent and the part of a number | |

Commrah G W Cram H B (e sinin

| 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 percents.

Madule 2 « Fractions, Decimals, and Percents 77



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

O benchmark percents

O percent

Are You Ready?

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

Quick Review

Example 1 Example 2
Uze part to whole ratios. Usze place value to write decimals in word
form.

The ratio of strawberries to total ingredients

in a recipe is 2 to 5. If you have 35 total Write each decimal in word form.

ingredients, how many are strawberres? 0.3 The place value of the last digit,
; 3. is tenths

Sirawhermids —s

tofal ingredients —e

_ 5 =—strawbemies
35 =—tiotal ingredisnts
w7 word form: three tenths

E
5

zﬁs Because 5 = 7= 35,
=3 multiply 2 by ¥ to find

UE '.I'-: EEE of 5 215 The place value of the last digit, 5. 1=
=i 2 hundradths.

2_M 2InT=W

E 35 S5p,=s=M word form: two aond fiffeen hundredths

So, 14 strawberries are needed to maintain
the ratio in the recipe.

Quick Check

1. The ratio of cups of borax to total 2. Write 0212 in word form.
ingredients in a recipa for homemade
laundry detergent is 2 - 6. If vou need
24 total cups of laundry detergent, how
many cups of borax do you need?

3. Write 0145 in word form.

How Did You Do?
Which exercises did you answer correctly in the Quick Check? O @ @
Shade those exercise numbers at the right.

TB Module 2 « Fractions, Decimals, and Percents
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Lesson 2-1

Understand Percents

| Can... understand the meaning of a percent as a rate per 100, What Viocabulary
and model percents using 10 x 10 grids and bar diagrams. Will You Leamn?
percent

Learn Use 10 X 10 Grids to Model Percents '

A percent is a ratio, or rate, that comparas a number to 100. Percent
means per hundred and is represented by the symbol %.
For example, 50% means 50 per 100 and = read as fifly percent. It

reprosents the ratio 50 : 100, 50 to 100, or %.

A 10 x 10 grid can be used to model a percent. Because there are
100 squares, each square represants 1% The 10 = 10 grid shown
below represents 45% because the ratio of shaded squares to the

total number of squares is 45 - 100,

Example Model

45% means 45 per 100

: 45
A5 =400, 45 o 100, Erl"ﬁ

forty-five percent

Other ways to model 45% using a 10 x 10 grid are shown bedow. Note
that vou do not need to shade the squares in any particular order. As
long as the number of shaded squares is 45, you have correctly
modeled 45%.

@ Talk About It

What percent of the

grid Is not shaded?
Explain your reasaning.

Lesson 2-1 « Understand Percents 19




(&) Talk About It!
How can you guickly
determing the numbser
of shaded squares in
the grid without
counting every squars?

& Talk About It

When modeling a
percent ana 10 = 10
grid, is there a specific
order in which you must
shade the squares?

Explain.

Example 1 |dentify the Percent

What percent is represented by the 10 = 10
grid?

Identify the number of shaded squares. How
many sfuares are shaded?

Write the ratio that compares the number of
shaded squares to the total number of squares.

The ratio is : 100, to 100, or <=

00 -

S0, the percent represented by the 10 = 10 grid is .

What percent is represented by the 10 x 10 grid?

Eﬁu Online You can complete an Extra Example online.

@ Example 2 Model the Percent

In a recent survey, 17% of the people surveyed said that they have a
magazine subscription.

Shade the 10 = 10 grid to model 17%.

1% means 17 per 100, There are 100 squares

in a 10 x 10 grid. To model 17%, shade

squares on the grid.

A middle school newspaper sunseyed the

student body and found that 14% of the students

surveyed chose horses as their favorite animal.

Shade the 10 x 10 grid to model 14%.

Dﬁn Onling You can complete an Extra Example online.

B0 Module 2 : Fractions, Decimals, and Percents
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Learn Use Bar Diagrams to Model Percents

You can also use bar diagrams to model percents. A bar diagram can
be divided into any number of equal-size sections.

To model 10% or a muitiple of 10%, you can divide the bar diagram
into 10 equal-size sections.

0% 50% 0%

The bar diagrams show representations of several percents that are

multiples of 10%.
=) Talk About It!

% i D% Describe another way ta
10% divide a bar diagram o
modeal 40%.
0% S 100%
40%
0% 50% 1009
T -I
0% 50% 00%
S0% l

To model 5% or a multiple of 5%, you can divide the bar diagram into
20 equal-size sections.

0% 50% 100%
() Talk About It!
Why might it not be
The bar diagrams show representations of several percents that are advantageous o use a
multiples of 5%. bar diagram to model a
percent such as 23%7
0% 50% 100%
5%
0% 50% 100%
15%
0% S50% 100%
55%
o% 50% 1005%
85%

Leasan 21 « Undersiand Percents 81



Example 3 |dentify the Percent

What percent is represented by the bar diagram?
0% S0% 10:0%

The bar diagram Is divided into 10 equal-size sections.

Each section represents %,

How many sections are shaded? __

The total percent represented is x 10%, or %
S0, the percent represented by the bar diagram is %
Check
What percent is represented by the bar diagram?

0% 100%

E'Eu Onlime You can complete an Exira Example online.

Example 4 Model the Percent
Use a bar diagram to model 65%.

Draw a bar to represent 100%. Divide the bar into 20 equal-size
sections because 65% is a multiple of 5.

o 50% 100%

Each section represents 5%. How many sections should be shaded to
represant 65%7

Shade those sections on the bar diagram above 1o model 65%.

Check
Draw a bar diagram to model 35%.

E'En Online You can complets an Exira Example online.

82 Module 2« Fractions, Decimals, and Percants
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y GEa Orline You Can E-DI"II}!-EtE Wil Famesnork adaline.
Practice (W] ;

For Exercises 1 and 2, identify the percent represented by each 10 X 10 grid. (Example 1)

1. 2.

3. In-a school survey, 12% of the students 4. Of the students in the lunch line, 9% said
surveyed said they like camping. Shade they were buying strawberry milk. Shade
the 10 x 10 grid to model 12%. (Example 2) the 10 x 10 grid to model 9%. (Example 2

For Exercises 5 and 6, identify the percent represented by each bar diagram. (Example 3)

B. B.
0% e 1006 s 50% W%
Test Practice
7. Shade the bar diagram to model 25%. B. Open Response How can you use a bar
[Example 4] diagram to model 45%7?
i 0% T |

Lesson 2-1 « Undemstand Percents B3




Apply

9. The model shows the percent of students who voted fior a tiger as the
new school mascot. Did more than 50% of the students not vate for a tiger
as the mascot? Write an argument that can be used to defend your solution.

100%

0%

10. The model shows the percent of basaball players on a team who plan to go
to a baseball camp on Saturday. Can the coach say that more than 75% of
his players are going to the camp? Write an argument that can be used to

defend your sodution.
0% 50%

100%

. '@’ﬂﬂﬂm Abstractly Suppose you divide
a bar diagram into 25 equal-size sections
and shade 5 sections. What percent is
modeled in the diagram? Explain.

12. '@’Hnlm an Argument Lise an example to
explain how you can model percents
greater than 100%.

B4 Module 2 « Fractions, Decimals, and Percents

12. {17 Find the Error A student said that to

14.

write a percent as a fraction, write the
number that comes before the percent
symbol over a denominator of 100. 1= the
student correct? Justify your conclusion.

Create Write a real-world problem that
involves a percent less than 50%. Then
model the percent.

LLEr R IE N e T LR L]
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Percents Greater Than 100% and
lLess Than 1%
|

| Can... understand that percents can be greater than 100% or less
than 1% and use 10 x 10 grids and bar disgrams to represent them,

Learn Percents Greater Than 100%

The table shows the total rainfail
during April for a certain city for

Year | April Rainfall (in.)

three different years. LA - I
2018 a0
2019 5.0

In 2018, it rained less than it did in 2017 To compare the rainfall in
2018 to that in 2017, use the ratio 3 : 4. Recall that a percent is a ratio
that compares a number to 100. You can use equivalent ratios to
show that the rainfall in 2018 was 75% of the rainfall in 2017

®25
F . If the number being compared to
”P;r_. % o % } percet 100 s less than 100, then the

percent is less than 100%.

In 2019, it rained more than it did in 2017 To compare the rainfall in
2019 to that in 2017, use the ratio 5 : 4. You can use equivalent ratios
to show that the rainfall in 2019 was 125% of the rainfall in 2017

®25
¥ i " - if the number being compared to
el El = 125 |- percn 100 = greater than 10, then the
whole —s § 1 : 2
- percant is greater than #0%.
25

Percents are greater than 100% when the number being compared to
100 is greater than 100. When the percent is greater than 100%, the
part is greater than the whaole.

Example Model
125% means 125 per 100
125 : 100, 125 1o 100,
125
o J50
one hundred twenty-five | l
petLent 100% + 25% = 125%

|
|

e T S— T —\ ) — —

e ——— e — Y S— —

Lesson 2-2

& Talk About [t!

Suppose the rainfall in
2020 is 5.0 inches. What
percent compares the
rainfall in 2020 to the
rainfali in 20197 Explain
why this makes sense.

Leaann 2-2 « Percenis Greater Than ¥0% and Less Than 1% BS




b Think About It
How many total

squares are in each
grid?

& Talk About It
How can you quickhy
determing the numbser
of shaded squares in
the grid without
counting every square?

Example 1 |dentify the Percent
What percent is represented by the 10 x 10 grids?

The percent compares the number of shaded squares to 100,
because one whole grid contains 100 sguares.

How many whole grids are shaded?
How many squares are shaded in the third grid?

How many squares are shaded altogether?

Write the ratio that compares the total number of shaded squares to
one whole grid of 100 squares.
I

to W00, or 00 "

Thie ratio is

2100,
S0, the percent represented by the 10 % 10 grids s %,

_heck
What percent is represented by the 10 x 10 grids?

i:!-E-n Onling You can complete an Extra Example online.

B8 Module 2 « Fractions, Decimals, and Percents
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@ Example 2 Model the Percent

At birth, the average kitten weighs 5 ounces. At 3 weelks of age, the
average kitten will weigh twice as much as at birth.

Write a percent that compares a kitten's weight at 3 weeks to its
weight at birth. Then use 10 X 10 grids to model the percent.

At 3 weeks of age, the kitten
will weigh

10 punces is twice as much as 5 ounces.
ounCes,_

Write a ratio comparing the average kitten's weight at 3 weeks of age
to its weight at birth. Use eqguivalent ratios to show that the average
kitten's weight at 3 weeks of age is % its weight at birth.

x20

i

weight at 3 weeks —e 10 | }
weight at birth —= § — 100 l' pOiE

o

¥20

Draw and shade 10 x 10 grids to modei 200%.

Check

At birth, a male baby girafie stands almost & feet tall. At 4 yvears of
age, the male giraffe will be about three times as tail as at birth. Write
a percent that compares the giraffe's height at 4 years of age to its
height at birth. Then draw and shade 10 x 10 grids to model the
percent

E Ga Online You can complete an Bxtra Example andine.

& Think About It

If & kitten's weight did
not change, what
percent wauld compare
its unchanged weight to
its welght at birth?

D Talk About Iti
Suppose the veterinanan
states that the kitten's
weight increased by
100%. I= this claim
correct? Why or why not?
When talking about the
Kilten's weight, when is it
correct to usa 100% and
when is it cormect to use
200%7

Leasan 2-2 « Percents Greater Than 100% and Less Than 1% B7



(&) Talk About It!

A classmate used a

10 = 10 grid to model
0.93% at shown. What
mistake did they maka?
How does 0.93%
compare with 93%7

Learn Percents Less Than 1%
Percents can also be less than 1%. Consider the following situation.
The distance from the center of Earth to the surface is also known as

the rodius of Earth. The radius of Earth i= about 4,000 miles. The
radius of the Sun is about 430,000 miles.

The ratio of Earth's radius 1o the Sun's radius is 4,000 : 430,000, You
can use equivalent ratios to show that the radius of Earth is aboul
0.93% of the Sun's radius. Because 430,000 divided by 4,300 s 100,
divide 4,000 by 4 300. Round to the nearest hundredth.

4 300

part —e 4000 = 093 | —
whole —» F30,000 =100 J F oo

4 300

Percents are less than 1% when the number being compared to 100 is
less than 1. When the percent is less than 1%, the part is significamthy
less than the whole, The radius of Earth s significantly less than the
radius of the Sun.

On a 10 = 10 grid, 0.93% i= represented by shading 93% of one grid
square, One grid square represents 1% and 0.93% is less than 1%
Compared to 100%, 0.93% is significantly less.

Example Model

0.93% means
0.93 per 100

0.93 : 100, 0.93 1o 100,
- 053
100
ninety-three hundredths Ol
of o percent

When thinking about how the size of Earth compares to the size of
the Sun, it makes sense that Earth's radius is significantly less than
the Sun's radius. Earth's radius is a little less than 1% of the Sun’s
radius.

BB Module 2 « Fractions, Decimals, and Parcents
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Example 3 |dentify the Percent
{o# Think About It!

How do you know that
What percent is represented by the 10 x 10 grid? the percent represented

it less than T5%7?

The percent compares the number of shaded squares to 100,
because one whole grid contains 100 sguares.

Less than 1 grid square is shaded on the 10 = 10 grid. The close-up
reveals that one-fourth, %, or 0.25, of one grid square = shaded.

Write the ratio that compares the total number of shaded squares to
one whole grid of 100 squares.

The ratio is 0.25 : 100, 0.25 to 100, or Sae-

So, the percent represented by the 10 x 10 gridis %, @ Talk About It}

Another way to write this percent is %‘}.’:.. A friend states that the
percent represented by
the 10 x 10 grid = 25%.
How can you use

Check reasoning o explain to
What percent is represented by the 10 x 10 grid? your friend that this is
incorrect?
|

i:!l o Online You can complete an Extra Example onfine.

Leaann 2-2 « Percemis Greater Than ¥00% and Less Than 1% B9




b Think About It

Without calculating the
percent, how does the
length of the planktan

compare 1o the length

of the jellyfish?

& Talk About It

What might be a
common error that
someona might make
when shading 0.5% on
the 10 x 10 grid?

@ Example 4 Model the Percent

The diet of a jellyfish consists primarily of plankton, which are tiny
organisms living in the coean. One species of plankton has an
average length of 0.04 inch. Suppose a certain jellyfish has a length
of B inches.

Write a percent that compares the length of the plankton to the
length of the jellyfish. Then use the 10 X 10 grid to model the
percent.

Step 1 Write a ratio comparing 0.04 inch to B inches,
Lise eguivalent ratios to show that the plankton’s length is %
the length of the jellyfish.

=125

™

plankton (in) —= 004 _ | } percent
jellyfish (in) —s 8 100

)

Step 2 Shade the 10 x 10 grid.
To model 0.5%, shade half of one percent by shading half of one grid
Souane,

Check

The average weight of a brown bear is about 1.000 pounds. Suppose
a large stuffed bear weighs 2.5 pounds. Write a percent to compare
the weight of the stuffed animal to the weight of the brown bear.
Then use the 10 x 10 grid to model the percent:

i:!-E-n Onling You can complete an Extra Example online.

90 Module 2 : Fractions, Decimals, and Percents
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Practice Y Go Online You can complete your homework online.

Identify the percent represented by the 10 X 10 grids. (Examples 1 and 3)

1.I

2,

8. The size of a large milkshake is 1.4 times the size of 8 medium milkshake.
Write a percent that compares the size of the large milkshake to the size of
the small milkshake. Then draw and shade 10 x 10 grids to mode! the
percent. [Example 2}

6. The Freedom Tower is 1776 feet tall. Mr. Feeman's students are bullding
a replica of the tower for a class project that will stand 4.44 feet tall. Write
& percent that compares the height of the replica to the height of the
actual tower. Then shade the 10 x 10 grid to mode! the percent.

Leaasn 2-2 « Percents Greater Than 100% and Less Than 1% 91




Test Practice

7. Equation Editor A certain store's sales _
increased by 1T75% compared to the previous Q
yvear How many sguares would be shaded on @E]
10 ¥ 10 grids to represent 17/5%? B a
EJ
Apply

8. A bottle of cleaner states that it eliminates 0.999 of germs. For a magazine to
recommend a cleaner to its readers, the percent of germs that it does not

eliminate cannot exceed 1%. Would this cleaner be recommended by the magazine?
Write an argument that can be used to defend your solution.

8.

'@?Farume with Problems The top
running speed of a giraffe is 250% of the
top speed of a squirrel. If a sguirrel's top
running speed is 12 miles per hour, find the
speed of a giraffe.

. {{lf Find the Error A student said that to

represent 0.2% with a 10 x 10 grid, you
shade 2 squares in the grid. Find the
student's error and comect L.

92 Module 2« Fractions, Decimals, and Parcants

ﬂ@ Reason Inductively A rational number
is any number that can be writlen as a
fraction with a numerator and denominator
that are both whole numbers. Is a percent a
rational number? Explain your reasoning.

12. Create Write about a real-world situation
invalving a percent that is greater than
100% or a percent that is less than 1%.
Then explain how you would use
10 = 10 grids to mode] the percent.
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Lesson 2-3

Relate Fractions, Decimals, and Percents

| Can... relate fractions, decimals, and percents by using place-
value reasoning and understanding a percent as a ratio that

compares a8 numbser to 100,

Explore Percents and Ratios

Online Activity You will use 10 X 10 grids to understand the
relationship between percents and ratios.

Q‘

r;::‘.:hu LR R HEI
- Essaasausm E
.!I |'] ; :- I-.! & 1 i i
|| L] i
L4 i i
11 I
el b ot & Talk Hhﬂ:; It ?
b L L L L L L) r
| | You can write [s]
o8 | 100 ° 36
_ o represent the
S— o fraction form of 35%.
: Are there different
wiays Lo write the
decimal form of 35%7
Explain.

Learn Relate Percenis to Fractions and Decimals

By definition, a percent s a ratio that compares a number to 100. The

percent 35% compares 35 to 100 as the ratio 35 : 100. In fraction

form, this ratio is % which means thirty-five hundredths, You can use

the definition of percent. equivalent ratios, and place-value reasoning
to write percents as both fractions and decimals.

Write 35% as a fraction.

35% = % Definition of percent
F i
= "oy Find an equivalent ratio. Divide both 35 and 100 by &

. 35 7
As= a fraction, 356% = 00+ X 25

Write 35% as a decimal.

AR = % Definition of percent

35

=035 iog means thiry-five hundredths

As @ decimal, 35% = 0.3b.
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f Think About It
What is the first step 1o
wiriting a percent as a
fraction?

& Talk About It
When wriling a fraction
as a percent, why do
wou find an equivakent
ratio with & denaminator
of 1007

] Example 1 Write Percents as Fractions and
Decimals

In a recent survey, about 95% of smartphone users claimed to send
text messages.

What fraction of smartphone users is this? What decimal is this?
Part A Write 55% as a fraction.

o5% = % Definition of percent
= % Find an equivalent ratio. Dnade both 95 and 100 by 5.

Part B Write 95% as a decimal.
O5% = % Defintion of percent
=095 %ﬁﬁ means ninety-five hundredths

So, about or of smartphone users claimed to send
lext messages.

Check

In a recent sursey, 22% of E-mall users claimed 1o spend kess time
using E-mail because of spam. What fraction of E-mail users is this?
What decimal is this?

) Go Online You can complete an Extra Example onfine

Learn Relate Fractions to Percents and Decimals

You can also write fractions as percents and decimals. Suppose you
are given the fraction %. Use your understanding of equivalent
ratios, the definition of percent, and place-value reasoning o write
% as a percent and as a decimal.

i s
Write - as a percent.

5
_{;\E Find an eguivalent rato with #00 as the denominator
IU Because 20 x 5= 100, muttiply 3 by 5 to obt=in 15,
5
= 16% Definition of percent
3
As a percent. 55 = 15%. {continued on next page)
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Write —- as a decimal.

20
X5
ﬁﬁ Find an eguivalent ratro with 100 as the denominaton
20~ 00 Because 20 % 5 = 100, multiply 3 by 5 to obtain 15.
x5
= 015 % means fiffeen hundredtfis

: a _
As a decimal, 50 = 015

Consider the fraction % How can you write this fraction as a percent,
knowing that there is no whaole number by which you can multiply 15
to obtain 1007

L} Go Online Watch the animation to learn how to write % as a
percent.

The animation shows that you can simplify the fraction first, and then
find an equivalent ratio with a denominator of 100, To simplify a
fraction, divide both the numerator and denominator by the same
number. By simplifying a fraction, you are finding an equivalent ratio.
In this case, find an eguivalent ratio with a denominator that is a
factor of 100.

Write % a% a percent.

=3
rf'n\ Find an equivalent ratio with 5 as the denominator
A .3 becapse 5 is a factor of 100, Because 15+ 3 =5,
U divide 9 by 3 to obtain 3.

=3

®x 20
3 _ 60 Find an eguivalent ratio with 100 as the denominator
57 100 Because 5 X 20 = 100, multiply 3 by 20 to obtain 60.

w20

Definifien of percent

Az a pen:ent,%= BO%.

Eﬁn Online You can complete an Extra Example online.

(& Talk About It!

A classmate claims that
you can always write a
fraction as a decimal
by dividing the
numerator by the
denominator. Is this a
valid mathod? Why or
why not?

Q) Talk About It!

A clasemate wrote the
decimal form of % as
0.6. Another classmate
wrote the decimal form
a5 060 Who e
carmect? Why?
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tg Thirk About It

A classmate claims

that %Js less than 60%,

because g—: %’- and
the denominator 80 =
less than 100. Is this
reasoning carrect?

Why or why not?.

&) Talk About It!

Mow that you know

2 — 75%, what are
some other fraction-
percent equivalencies
with denominators of

B7? Explain how you can
use reasoning to find

them.

Example 2 Write Fractions as Percents and
Decimals

wumuuﬁuﬂmguapu‘:mtanduaﬁndmL
Part A Wﬂe%asapement

Find an equivalent ratio with a denominator of 1000 There is no whole
number by which you can multiply 8 to obtain 100. So, first simplify

the fraction.

+32
;"H\q Find an equivalent ratio with 4 as the
% e % denominator because 4 s a factor of both 100
U and 8. Because 8 + 2 = 4, divide 6 by 2 to

- obizin 3
+2
w35
Find an eguivalent ratio with 100 as the

3 % denominator. Because 4 ¥ 25 = 100,
{\,_/‘ meudtiply 3 by 25 to obtain 75,

w25

=T75% Definition of percent

Part B Write & as a decimal.
As a percent, & = 75%. Write 75% as a decimal,

75% =075 TER= % which means seventy-five hundredths

Asapement_%= E&ﬁsade:ﬂnm},g—=

Check

Write % as a percent and as a decimal.

Bﬁu Online You can comgalete an Exira Example online.
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@ Example 3 Write Mixed Numbers as Percents

The cheetah is the fastest land mammal in the world. The peregrine

falcon is me fastest bird in the world, The peregrine falcon’s top g Think About It!
speedts?-!lmesasfastasttmtnpspeadnfad'heemh I the tap spaed of tha
falcon greater than
What percent represents this value? 200% that of the
cheetah? How do you
Step 1 Write the mixed number as an improper fraction. know?

The fraction 2— is a mixed numher that consists of a whole number
part, 2, and a fra:.‘hlnnal part, 3= m |

2; =32 +% Write the mizxed number a5 3 sim_ i
e ¢ T .t e = _ 1o
=B +B 4+l Z=14landi={
_ 29 t
=% Add. |

Step 2 Find an equivalent ratio with 100 as a denominator.

{’W. Find an equivalent ratic with 100 as the
80 dengminaton |

Berause 10 x 10 = 100, multiply 29 by

x10 10 to obtain 290. @ Talk About It!
=290% Definition of percent How can you use
mental math o express
So, the peregrine falcon's top speed is % that of a cheetah's 235 as a percent?
top speed. L
.
Check

When blue whales feed, they can take in 1 ¢ times their body welght i
in food and water in one single gulp. W‘I‘mt percent of their body
weight is this?

ﬂﬁu Online You can complete an Extra Example online.
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D Talk About It
When might it be

advantageous to
simplity the

fraction jagg 10 47
When might it be mare

advantageous to leave
the fraction as%?

Learn Relate Decimals to Percents and Fractions

You can use place-value reasoning and equivalent ratios to write
decimals as percents and fractions. A decimal with its [ast nonzero
digit in the tenths place can be written as a fraction with a
denominator of 0.

0T = % 07 means seven Entis
=10 ar 70% Find an equivalent ratio with a denominator of
10 100 Multiply both 7 and 10 by 10

As a fraction, 0.7 = 35. As a percent, 0.7 = 70%

A decimal with its fast nonzero digit in the hundredths place can be
written as a fraction with a denominator of 100.

034 = %, or 34% 034 means thirfy-fowr hundredihs

34

As a fraction, 3.34=m, nr%-.ﬁs.a percent, D34 = 34%,

A decimal with its [ast nonzero digit in the thousandths place can be
written as a fraction with a denominator of 1.000.

0i25 = % 0125 means one hundred tweniy-five thousondihs

125 Find an eguvalent ratio with a2 demominator of 100,
=300+ oF 125% i
Dhvide both 125 and 1,000 by 10.

As a fraction, 0125 = jgop, Of 3. As a percent 0125 = 12.5%.

Example 4 Write Decimals as Percents and

Fractions
Write 0.025 as a percent and as a fraction.
25
0.025 = {55 0.025 means twenty-five thousondths
_ 25 Towrnte 0U025 as a percent, find an eguvalent
=1 ratio with a denominator of 100, 0025 = 2.5%
1 To write OU025 as a fracion, find an equeivalent rabio
i by simplifying the oniginat fraction % 0025 =35
’ 25
As apercent, 0025 =______ % As a fraction, 0.025 = 1oog o ——

Check
Write 1.4 as a percent and as a mixed number.

Bﬁu Online You can comgalete an Exira Example online.
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Apply School

The table shows the percent of time

Allison spent studying each of her Subject Percent
school subjects last week. The total | Math 5 ?
time spent studying is 100%. What Science 12
fraction of the time was spent Language Arts | 1
studying math and history? [ Mty T .
Reading 20
P 1 e

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 questions with a partrner.

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?

I@'Wr['l:n! About ! Write an argument that can be used to defend
wour sodution,

ia Go Online watch
the animation.

& Talk About It!
Based on the
information in the table
alone, is it possible to
determine the fraction
of time Alllson spent
studying math? Explain.
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Check

The table shows the percent of time Maima’s soccer team spent on
each skill during their last practice. The total time spent practicing is
100%. What fraction of the time was spent on crossimg and passing?

dribbling

Math History
Minute

Graciano Ricalde
Gamboa (1B73-1942)
was a Mexican
mathematician who in
1910, achieved
recagnition for
calculating the orbit of
Haliey's Comet. His
pracise calculations
proved that the comet
would not hit Earth,
which was of great
concern at the time.
Halley's Comet follows
a highly elliptical path
and can be seen from
Earth every 74-79 ) Go Online You can complete an Extra Example oniine.

years.

Iﬂ] Foldables It's time to update your Foldable, located in the
Module Review, based on what you learmed in this lesson. If you
haven't aiready assembled your Foldable, you can find the
instructions on page FL1.

percents and fractions

ares P

T AT
L ]

| 7

f
‘
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E r T M= s
enod Lidis!

Practice

Y Go Online You can complete your homework online.

Write each percent as a fraction in simplest form and as a decimal. (Examplz 1)

1. 45% 2. 72%

3. 80%

Write each fraction as a percent and as a decimal. (Examples 2 and 3)

2 Ed
4. 35 5. 13

5
6.3

Write each decimal as a percent and as a fraction in simplest form. (Example 4

7. 0.89 8. 082

10. About 0:.41 of Hawail's total area is wates.
Write 0.41 as a fraction and as a percent.

12. There are 25 students in Murnel’s class.
Write a percent to represent the number
of students that have brown eyes. Then
write the percent as a fraction and as a
decimal.

Mumber of Students

Eve Color
Blue

Broswn

Green

Hazel

CHRSRE AN

9. 0.65

M. Owver the course of the basketball season,
Zane's free throw average went up by 30%.
Write 30% as a fraction and as a decimal.

Test Practice

13. Multiselect Which of the following are
equivalent to BR%? Select all that apply.

.85

88
i

0.8

ird
20

B85
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Apply

14. The table shows the results of a recent survey of sixth grade
students at Potter Middle School about their favorite sports.

Percent

What fraction of the students chose football or soccer? aiiorcic L
Football 20
"LEH:I'CIEEE 12

Soccer 35

Softball . 8

: Valleyball . 1

15. The table shows the percent of each type of pet owned by Pat | e

pet owners in a neighborhood. The total percent is equal to [ E3geet ! 4
100%. What fraction of the pets owned were cats and dogs? cat { 1
Diog I 7

. Fish . 14

I Hamster I 10

Smake 2

16. {7 Justify Conclusions Determine if the 17. ({7 Reason Inductively A sixth-grade class

following statement is true or false. Justify
Your conclusion.

Any decimal thaot ends with o digit In the
hundredths place can be written as o
fraction with o denominator that is divisible
by both 2 and 5.

18. @'P&mre with Problems Explain how

you can write 25 %‘EE as a decimal.

02 Module 2 « Fractions, Decimals, and Percants

was sun/eyed about their favaorite kind of

drink. The results are shown in the table.

Did chocolate milk and lemonade receive
more than 50% of the votes? Explain.

Type of Drink

Chocolate Milk 022
| lced Tea | 005
| Lemonade 024
Orange Juice oi8
; Spart-s. Drink 0.3

19 @’Idmﬂ‘l‘y Structure When writing a

fraction as a percent, how can you tedl if the
percent will be less than 100%, equal o
100%, or greater than 100%?

v i - ol sl



Lesson 2-3

Find the Percent of a Number

| Can... find the percent of a number by reasoning about percent
as a rate per 100 and by using bar diagrams, ratio tables, equivalent
ratios, and double number lines,

Explore Percent of a Number

L} Online Activity You will use 10 x 10 grids and bar diagrams to
represent the percent of a number.

e B e R S T L LT A A SR e R e e e
L S p—

-— P e .

Learn Find the Percent of a Numbei

Talk About It!
Fifty people were sunreyad_nnr.t Eacd Percant @' ;
asked to vote on their favorite flavor Why ks the bar divided
Lemon 20 inte 10 sections? Is

of sherbet. The results are shown in
there a different way

Orange 26

et 2 vou can divide the bar
Peach | 14 ] to solve the same
Watermelon 40 probilem? Explain.

Methed 1 Use a bar diagram.

To find the number of people who prefer lemon, you can use a bar
diagram. The bar is separated into 10 equal-size sections. The whole
is 50 total people, so each section represents 50 =+ 10, or 5 people.
The percent is 20% and the par is 10 people (two sections of

& people each). The bar diagram shows that 20% of 50 is 10.In
context, 10 people, out of the 50 surveyed, which is 20%, prefer
lemon sherbet.

Commr a5 AR Craw P B e stin

Percent 0% 20% 100%

{continued an next page)
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& Talk About It
Which representation
helps you to bhest
visualize the problam?
Can you think of a
situation inwhich it
might not be
advantageous 1o use

that representation?

Mathod 2 Use a ratio table.

You know that 100% of 50 s 50. You need to find 20% of 50. Scale
back to find 20% of 50 by dividing both 100 and 50 by 5.

+5
Percent _ 21_] _ 100 |
Mumber of People 10 =14 |
b4

Meathod 3 Use equivalent ratios.
Let 7 represent the number of people who prefer lemon.

lemon —= np _ 207 "
total sunveyed —= 50D 100 _} ot

+32
¥on

no__ Because 100 + 2 = 50, divide 20
5@ by 2,

=2

= 20 3= 10 E
S0~ 100 20+ 2= 1050, p= 1k

S0, 10 people prefer lemon.

Method 4 Uze a double number line.

Draw a double number line. The bottom number line represents the
percent, so use increments of 10 to draw tick marks and label the
percents. The top number line represents the number of peoaple, so
label the tick mark that corresponds with 100% on the bottom number
line, with 50. Since there are 10 increments, the value of each tick
mark on the top number line increases by 50 = 10, or 5 units.

D 5 10 1 20 25 30 35 40 45 S50

Number of People
Percemt

o 1w 20 20 40 S0 &0 FO BOD B0 100

The double number line shows that 20% corresponds to 10 people.

Using any method, 10 peopie out of 50 surveyed prefer lemon
flavored sherbet

108 Module 2 « Fractions, Decimals, and Percents
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& Example 1 Find the Percent of a Number

The graph shows the types of snacks Snacks
that students at York Middle School
bring with them to school. Suppose
there are 300 students at the
school,

How many of them bring cheese
for a snack?

First, identify the part, the whole,
and the percent. The par is
unknowr. The whole is 300, The
parcent is 15%.

Method 1 Use the rate per 100 and mental math.

The percent is 15%. This means, that for every 100 students, 15 of
them bring cheese for a snacl. This is the rate per 100

There are three 100s in 300, For each 100, 15 students

15+15+15
bring chesse as a snack
=3 X 15 Wit repeated addition as multipiication.
= 45 Multiphy. 45 students bring cheess as a snack

Method 2 Use equivaient ratios.
Write and solve an equation stating that the ratios are equivalent.

Let n represent the number of students who bring cheese as a snack.

chegse —» n 15 } t
total students —e 300 — 100 pEMEn
=x3
B« A L Because 100 X 3 = 300 I'"ILlltIr.:Itg,-' 15
3’”{;}?‘] by 3.
=x3
45 _ 15 SR :
300 100 15 x 3= 45,50, 1= 45

S0, using either method, students bring cheese as a snack.

Check

Approximately 1% of the LS. population is left-handed. If there are
700 students at a middle school, about how many of them are
expected to be left-handed?

—

Eﬁu Online You can complete an Extra Example onldine.

{ Think About It
A classmate claims that
because 15% is a litthe
over 105% and 10% of
300 i= 30, that 15% of
300 will be a fittle over
30. Do you think this
reasoning is corract?
Why or why not?

& Talk About It

How can you use a bar
diagram to find 15% of
3007

Lessan 24 - Find the Percent of 8 Mumber 905




Example 2 Find the Percent of @ Number
f# Think About It

Is 30% of 240 less

than, greater than or The part is unknown. The whole is 240. The percent is 30%.
equal to 1207 How do
you know? Method 1 Use a bar diagram.

Draw a bar diagram with 10 equal-size sections. The whole is 240, so
each section represents 240 = 10 or 24. Shade three sections to

What is 30% of 2407

represant 30%. 50, 30% of 240 is 24 4+ 24 4+ 24 or T2,

#Hl.ﬂzamnunnu
Percent 0% 30% TP

Methed 2 Use a double number line.

Draw a double number line. The bottom number line represants the
percent, 5o usa increments of 10 to draw tick marks and label the
percents. The top number line represents the number that
corresponds with each percent, so label the tick mark that
corresponds with 100% on the bottom number line with 240. Since
there are 10 increments, the value of each tick mark on the top
number line increases by 240 + 10, or 24 units. 50, 30% on the
bottom number line corresponds with 72 on the top number line.,

&) Talk About It!

Mow that you know
30% of 240, u=e mental

math e find 0% of 0 24 48 72 96 120 144 6B 192 26 240
240 90% of 240, and Number
15% of 240 Percent

O % 20 30 40 50 60 7O BO S0 100

Method 3 Use equivalent ratios.

Write and solve an equation stating that the ratios are equivalent
Let n represent the unknown part.

part —e o 30 7 t
whole —= 40 71 J ENSPRRE
¥24
n/}_ﬂ Becauze 100 x 2.4 = 240
dw micitiply 30 by 2.4
K24
_211[: =% D x24=75,n=T2L

So, using anmy method, 30% of 240 is

Check

What is 70% of 3807 Use any strategy.

Bﬁ-n Omline You can complete an Exira Example onling.

06 Module 2 « Fractions, Decimals, and Percents
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Example 3 Find the Percent of a Number
What is 145% of 3207
The part is unknown. The whole is 320. The percent is 145%.

Method 1 Use a ratio table.

You know that 100% of 320 is 320. You need to find 145% of 320.
Use a ratio table to scale back from 100% to 1%. Then scale forward
from 1% to 145%.

x5

=100
m Because 100 + 100 = 1, divide

— =] 320 by 100 to obtain 3.2. So,

1 | w0 | us | 1% of 320 = 3.2. Because
372 | 220 | 464 | 1 x 145 = 145, muitiphy 3.2 by
145 to obtain 464, S0, 145% of

L 320 is 464,
+100

®15

Meathod 2 Use equivalent ratios.

Write and solve an equation stating the ratios are equivalent.
Let n represent the unknown part.

part —= i 145

ol i 50 = 00 ‘I' percent

%32
n__ 5 Because 100 x 3Z= 320,
‘JIUH mruitiphy 145 by 3.2,
%32
464 145 . A s
390 = 100 M5 x 3.2 = 464: 50, n = 464,

S0, using either method, 145% of 320 is

Check
What is 275% of 47 Use any strateqgy.

Eﬁu Online You can complete an Extra Example onldine.

4 Think About It!

15145% of 320 less
than, greater than, ar
equal to 3207 How do
you know?

& Talk About It
Compare the part, 464,
to the whole, 320,
Does it make sense
that 464 is greater than
3207 Why or why not?
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\ Think About It

Why might it not be
advantageous to use a
bar diagram to fird
025% of 587

& Talk About It
Compare the part,
0145, to the whole, 58,
Does it make sense
that 0145 is
significantly less than
58?7 Why or why not?

Example 4 Find the Percent of a Number
What i= 0.25% of 587

The part is unknown. The whole is 58. The percent is 0:25%.
Method 1 Use a ratio table.

You know that 100% of 568 is B8. You need to find 0.25% of 5R.

Use a ratio table to scale back from 100% to 1%. Then scale back
again from 1% to 0.25%.

—4 <100
Percent [ 1 | 100 |
Part 0145 058 | 58 |

e

+4 =100

Because 100 + 100 = 1. divide

58 by #00 to obtain 0.58. 5o,
1% of 58 = 0.58. Because

1=+ 4 = 025, divide 0.58 by 4
to obtain 0145, S50, 0L25% of

58 i= 0145

Method 2 Use equivalent ratios

Write and solve an equation stating the ratios are equivalent.
Let n represent the unknown part.

o =5 &= } pecem
x 058
L{:“E Because 100 % 0.58 = 58,
EB\M—}DD multiply 0.25 by 0O.58
¥ D58
% ={;§.—;j 0325 x 0.58 = 0145; 50, n = 0145,

S0, using either method, 0:225% of b8 s

Check
What is 0.55% of 2207 Use any strategy.

Bﬁ-n Omline You can complete an Extra Example onling.

$0B Module 2 « Fractions, Decimals, and Percents
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Apply Book Fair

Students were asked which night
they planned on attending the book
fair. The results of the survey are
shown in the tabie. Twenty percentof | Monday a5
the students who planned to attend Tuesday
on Wednesday attended on Thursday

instead. Twenty-five percent of the { WEdI'IEEdB}_"" -
students who planned to attend on  Thursday
Thursday attended on Wednesday Friday

instead. Which day, Wednesday or

Thursday, had a greater actual

attendance? By how many students?

Mumbeer

RIS

1 What is the task?

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

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

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

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

D Talk About It

Would the solution be

et the same if 25% of the
students who planned
to attend Wednesday
attended on Thursday,
irstead of 20%7
Explain.

4 How can you show your solution is reasonable?

e'ﬂriu About It! Write an argument that can be used to defend
your solution,

Lessan Z-4 = Find the Percent of 8 Mumber 0



Check

Five hundred students were asked
what color they prefer for the new

school colors. The results are shown ":"El.lm'u' { ?
in the table. How many more  Blue | 36
students prefer blue than black? Orange 15
Red 12
_El:lﬂck 30

E Ga Onlife You can complele an Extra Example onling.

Pause and Reflect

Create a graphic organizer that shows your understanding of how
you can use the following methods to find the percent of 8 number.

» bar diagram

= ratio table

= double number lime
s equbvalent ratios

M0 Module 2 : Fractions, Decimals, and Percents
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y rlifne You can complete vour hameassork aaline.
Practice LY Go Online ¥ e your b k

Use any strategy to solve each problem.

1. The graph shows the career interests of the 2. The graph shows the favorite activities of

students at Linda's school. Suppose there campers at a8 summer camp. Suppose thera
are 400 students at the school. How many are 300 campers at the camp. How many
of them want to be an athlete? [Exampie 1) campers favor fishing? (Example 1)

Favorite Camp Activities

‘--EI'I|.'||;.

8% Swimming

25%

Undecided
30%

Use any method to find the percent of each number. (Examples 2—4)

3. BRef240=____ 4. 65%of1IBO=______ B. 250% of 82 =

6 B0%ofdd=________ 7. 05%of350= ______ B. 04% of 16B =

Test Practice

9. Open Response Kenzie is putting the family vacation videos onto a flash

drive. The flash drive can hold 200 minutes of video. Kenzie has used 45%
of the memory space already. How many minutes of the flash drive has she
already used?
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Apply

10. Students were asked which night they planned on
going to the school festival. The results of the survey

are shown in the table. If 18% of the students did not Friday _ 550
go on Friday, and 15% of the students did not go on Saturday 480
Saturday, how many more students went on Friday

than on Saturday?

M. Students were surveyed about which school athletic
event they were planning to attend this week. OF the _ Studernts
students who said they were going to the football

NMumber of

Football Game 120
game, 25% did not attend. Of the students who - —
stated they were going to the volleyball game, 20% Gymnastics Meet 85
did not attend. How many more students went to the Volleyball Game B0

football game than the volleyball game?

12. 77 Persevere with Problems Olive is going 3. {17 Justify Conclusions Is 18% of 30 the
to buy a scooter that costs $95. The sales same as 30% of 187 Justiiy your conclusion.

tax rate is B.5% What is the total cost of the
scooter including tax to the nearest cent?

14. @’ Identify Structure How can you find 15. Be Precise Explain how the part of a whole
40% of 150 using mental math? Explain. can be greater than the whole itself. Use an
examphe.
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Lesson 2-5

Estimate the Percent of a Number

| Can... estimate the percent of a number by using benchmark What Vocabulary

percents and rounding. Will You Leamn?
benchmark parcents

Learn Estimate the Percent of a Number

You learned how to find the percent of a number, such as 27% of 40,
by reasoning about percent as a rate per 100 and by using bar
diagrams, eguivalent ratios, double number lines, and ratio tables.
The equivalent ratios show that 27% of 40 is 10.8.

Bl

C
e

part —e 08 _ 37 | .o
whole —= ~20 — 100 IEATED
U
25

Sometimes, it is not necessary to calculate the exact percent of a
number. [t may be sufficient o approximate, or estimate, the percent
of a number. These situations can occur when estimating how much
of a tip to leave on a restaurant bill, or estimating how much an item
will cost after a percent discount.

When estimating the percent of a number, you can use benchmark
percents. Benchmark percents are common percents, such as 10%,
20%, 25%, and their multiples. You can often perform mental
calculations using benchmark percents.

The bar diagram shows the benchmark percent 25%, its multiples,
and its corresponding fractional values.

i 1 1 3 1
Fraction T T T T
Percent 0% 5%, 50% 75% 100% (&) Talk About It!
Why it the estimated
Suppose you wanted to estimate 27% of 40. You can use the part, 10, less than the
benchmark percent 25% because 27% is close to 25% actual part, 10.87

27% of 40 = 25% of 40 27% |s close 1o the benchmark percent 25%.
-":%ﬂf#ﬂ 25'-‘_—1:[-‘.Di5,':|r-! 40
=10 + of 40 i 10. So, 27% of 40 = 10.

Because 10 is close to 10.8, the estimated part of the whole is close
to the part of the whole.

{continued an next page)
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=) Talk About It!
Compare and contrast
30% of 40 and the
estimate you found on
the previous page,
25% of 40. Which one
is closer 1o the actual
value, 27% of 407
Why?

& Talk About It!

How can you use the
benchmark parcent
10% to find 30% of 407

Some other benchmark percents yvou can use are 20%, 0%, and their
multiples. The bar diagrams show the benchmark percents 20%, 10%,
their muitiples, and corresponding fractional values.

Fraction £

Ln| &
in|un

3
5

1 2
5 5

Percent 0% 20% 407 60% B0% 100%

(%] 1 3 ) 9 1a
Fraction 3= 35 ] (] B 10
Percent 0% 10% 20%, TO% SO 100%:

You can also use rounding to estimate the percent of a number. When
estimating 27% of 40, you might round 27% to 30% and find 30% of
40 by using equivalent ratios. The eguivalent ratios show that 30% of
40 is 12. 50, 27% of 40 is about 12.

+2.5

N
part —e 12 30

bl = a0 == ﬁ percent

=25

Sometimes, you might find it beneficial to also round the whole when
estimating the percent of a number. Suppose you want to estimate
27% of 22 You can round 22 to 20 and round 27% 1o 25%, and then
estimate 25% of 20 by using the methods shown in this Learn.

=5

part —#= E}_ T Because 100 + 5 =340,
whole — 26 = 100 | | divide 25 by 5.
L
+5
5 25
0 = 100 S5 +5=5580x=5

So, 27% of 22 is approximately 5.
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@ Example 1 Estimate the Percent of a Number

Marita and five of her friends went out to dinner. Their total bill was
$47.45, and they would like to tip 18% of the bill.

About how much money should they leave as a tip?

Use the benchmark percent 200% because 18% is close to 20%.
Round $47.45 to $50.

18% of $4745 = 20% of $50 18% is close to the benchmark percent 20%.
Method 1 Use a bar diagram,
The bar diagram shows that 20% of $50 is $10.

Percent 0% 20% 100%
Method 2 Use equivaient ratios.

Let n represent the unknown part.

-FI-EI" — l=£ o
whole —s 50 mﬂ} PETR
+2
%=% Because 100 + 2 = 50, divide 20 by 2.
U
=2
%:% 20+ 2 =W S =10,

So, using either method, 18% of $47.45 is about Marita and

her friends should leave a $10 tip.

Check

Of the 78 campers at a youth camp, 63% have birthdays in the spring.
About how many campers have birthdays in the spring?

G Ge Online You can complete an Extra Example online

b Think About It

Is 18% of 54745 less
than, greater than, or
equal to 557 How da
VoL know?

% Talk About It!

A classmate rounded
$47.45 to $48 and
found 20% of 548 to
be $9.60. Is this a valid
strateqy? Explain.
Which rounding
strataqy Is closer to
the actual valua? Why
might snmasne
choose to round to
$£50 instead of 5487
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fo# Think About It
Do pet birds spend
less than, greater than,
or equal 1o 12 hours a
day sleeping? Explain.

& Talk About It!
Why might it be more
advantageous 1o use
the benchmark percent
10% than 2057

(@ Example 2 Estimate the Percent of a Number
Most pet birds spend about 41% of the day sleeping.

About how many hours a day do they spend sleeping?

You need to estimate 41% of 24, because there are 24 hours in a day.
Because 41% s close to 40%, 41% of 24 = 40% of 24.

Method 1 Uze the benchmark percent 10%.

Draw a bar diagram with 10 egual-size sections. Each section
represents 10%. The value of each section is 24 = 10 or 2.4,
50, 10% of 24 hours is 2.4 hours.

I————————————————————24 hours -———————————————————-I
2.4h Hniunluhlz.n h|2.4 hj2.4h2.4n|24 nj2.4 hI
Percent 0% 109 1005

Multiply by 4 to find 40% of 24 hours.

40% of 24 = 4{10% of 24) S0% = 4[0%)
= 4{2 4) 10% of 24 = 2. 4
=96 Multiphy

Method 2 Use the benchmark percent 20%.

Draw a bar diagram with 5 equal-size sections. Each section
represents 20%. The value of each sectionis 24 = 5 or 4.8, 5o,
20% of 24 hours is 4.8 hours.

48h 4Bh 48h 48h 48h

Percent 0% 20% 1HYE

Muitiphy by 2 to find 40% of 24 hours.

40% of 24 = 2{20% of 24) 40% = 2{20%}
= 2{4.8) 20% of 24 = 4.8
=86 BAuttiply,

So, using either method, 41% of 24 hours is about hours,

Pet birds spend about 9.6 hours a day sleeping.

Check
Estimate 76% of 122. Use any strateoy.

E‘Eﬂ Onlime You can complete &n Extra Example onling.
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Apply Financial Literacy

Sabrina takes her car to the car wash and chooses the Gold Star
service that includes a wash, wax, and interior cleaning. This service
normally costs 55399, but is on special for $5.00 off She must also
pay a 6% sales tax, which is applied to the discounted price, and then

added to find the total price. Estimate the total amount Sabrina paid i
at the car wash. *CAR WASH *

MARGARET'S
GOoLD STOR SERVICE

1 What is the task?

Make sure you understand exactly what question to answer of
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? @, Talk About It!
Use your strategy to solve the problem. Eind the actual total

amount How close
was the astimate? Why

- might it be helpful to
estimate?

4 How can you show that your solution is reasonable?

Q'Mite About ! Write an argument that can be used to defend
your solution,

Lesann 2-5 « Estimate the Percent of a Mumber 117



Check

There were 48,500 people at an amusement park on Monday. Forty-
two percent of the people wanted to ride the new roller coaster.
Twenty-three percent of those people decided not to ride the coaster
because the line was too long. About how many people waited in line
for the new roller coaster that day?

ﬂ-ﬁn Owniline You can complete an Extra Examgple onfine.

Pause and Reflect

Describe a situation in which you have estimated the percent of a
number in your everyday life, or describe a situation in which you
might do so in the future.

B Module 2 : Fractions, Decimals, and Parcents
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Practice Y Go Online You can complete your homework online.

For Exercises 1-11, estimate each percent. Show your estimation. (Examples 1 and 2)

1. 8% of62=____ 2 26%of TB=__ 3.39% o0f198 = _

4 7B of 4B = B 9% of103=____ 6. 98% of 59 = ___

7. Emilia and her three sisters went out to 8. Karl earned $188 last month doing chores
dinner. The tatal cost of their dinner was after school. if 68% of the money he earned
$3BT5. They want to leave a tip that is 23% was from doing yard work, about how much
of the total bill. About how much of a tip did Karl earn doing yard work?

should they leave?

8. The concession stand at a football game 10. In a recent season, the Chicago Cubs won
served 288 customers. Of those customers, 64% of the 161 regular season games they
about 77% bought a hot dog. About how played. About how many games did they
many customers bought a hot dog? win?

Test Practice

1. The table shows how the 515 students at 12. Open Respaonse Carolyn's homeroom sold
West Middie School get to school. About 207 magazine subscriptions. Of the
how many of the students walk to school? magazine subscriptions sold, 28% were for

. . fashion magazines., About how many
Method Percent of Students fashion magazine subscriptions were sold?
Bus ' 53%
Car _ 21%
Walk 26%

Lessan 2-5 « Estimate the Pescent of 8 Mumber 119




Apply

13. Paul takes his dog 1o the groomer and selects the deluxe Grooming Package
grooming package. He has a coupon for $10 off any
grooming service. He must pay an B% sales tax, which is
applied to the discounted price, and then added to find the
total price. Estimate the total amount Paul paid the dog
Qroomer.

Regular 4399
Dalimxe . 5875

14. A store purchases a television for $192 and adds $230 to set the
sticker price. The store is having a sale where everything is 20% off the
sticker price. Estimate the final price of the television.

15. There were 59,500 people who attended a 16. @Humﬂ Inductively Zeb wants to buy a

football game. Twenty-four percent of the fishing pole regularly priced at $64. It is on
peaple received a voucher for a free water sale for 60% off Zeb estimates that he will
bottle. Six percent of those people never save 60% of $60, or $36. Will the actual
claimed their water bottle. About how many amount saved be more or less than $367
people claimed their water bottle™ Explain.

17. Explain how you can estimate 39% of $197. 1B. @ Justify Conclusions A store iz having a
40% off sale. If vou have $38, will you have
enough money to buy an item that regularly
sells for £65.997 Write an argument to
justify your conclusion.

120 Module 2 « Fractions, Decimals, and Percants
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Lesson 2-6

Find the Whole

| Can... find the whole, given the part and the percent by using bar
diagrams, ratio tables, double number lines, and equivalent ratios.

Learn Find the Whole

Sixty percent of the sixth grade students at Jackson Middie School
play a sport. if 114 sixth grade students play a sport. how mamy sixth
grade students are there in the school?

You are given the part, 14 students, and the percent, 60%. You need
to find the whole: In other words, 60% of what number is 11472

You can use bar diagrams, ratio tables, double number lines, and
equivalent ratios to find the whaole.

Meathod 1 Use a bar diagram,

Sixty is a muitiple of 10 and 10 Is a factor of T100. Draw a bar diagram
with 10 equal-size sections of 10% each, because 10 x 10 = 100.
Shade b sections to represent 60%. Label the shaded sections as
14 students, because 60% of the whaole is 114,

| ------ 114 Students - ===
|
Percent 0% B60% H0%
@ Talk About It

Each section represents the same number of students. There are How can you use the

& shaded sections. Divide 114 by 6 to find the number of students bar diagram ta find the
= represented by each section. number of sixth grade
i students who do not
;’ N4 =6 =19 Divide. Each section represents 19 students. play a spon?
T
§
5 Pl 14 students «===== |
3
3 19|11 |1e]|1o]|1o]e]|wL
i

Percent 0% 60% 100%

Because each section represents 19 students and there are 10 total
sections, multiply 19 by 10 to find the total number of sixth grade
students.

19 x 10 =190 Muitiply. The whole is 190 students

So, B0% of 190 i= 114. There are 190 sikth grade students at the
school.

{continued an next page)
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@ Talk About It

A classmate let w
represent the unknown
whaole and sat up the

; na _
equivalent ratios - =

59 1s this method

valid? Why might this
method not be the
most advantageous
one to use in this casa?

Mathod 2 Use a ratio table.

You know that 60% of some number is 114, Use a ratio table to scale
back from 60% to 10%. Then scale forward from 10% to 100%.

0

,(/'“‘\\n Because 60 + 6 = 10,
9
0

Mumber of Students 4 | 190 divicle 114 by 6 o
1

®1
+5
1 1
1 | ———  phbtain 15. Becanse
=10

Mathod 3 Use a double number line.

60 l Dﬂ 10 = 10 = W00 multiply
5 by 10 to obizan 190
Sa, 60% of 190 = 114

Step 1 Draw a double number line.

Draw a double number line. The bottom number line represents the
percent, so use increments of 10 to draw tick marks and label the
percents. The top number line represents the part of the whole that
corresponds with each percent, =o label the tick mark that
corresponds with 60% on the bottom number line with 114,
L] i ?
MNumber of Students
Percent

G 10 20 30 40 50 &0 70 80 S0 100

Step 2 Find the whole.

Since there are & increments before 114, the value of each tick mark
on the top number line increases by 114 + 6, or 19 units.

0 M| 3 57 PE S5 T4 133 152 T 190
Mumber of Students

Percent

¢ 10 20 30 40 50 &0 7O 80 S0 100

The double number line shows that 100%, or the whole, is 190,

S0, using amy method, the whole is 190 In other words, 60% of 190
students is 114 students.

122 Module 2 « Fractions, Decimals, and Percents
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@ Example 1 Find the Whole
Country music makes up 75% of Landon’s music library.

If he has downloaded 90 country music songs, how many songs
does Landon have in his music library?

The part is 90 country music songs. The percent s 75%. The whaola,
the number of songs he has in his library, is the unknown.

Method 1 Lise a bar diagram.
Draw a bar diagram with 4 equal-size sections of 25% each. Shade 3
sections to represent 75%. Label the shaded sections as 90 songs.

—

100%

How many songs are represented by each section?
Label each section on the bar diagram.

How many songs are represented by the whole?
Method 2 Use equivalent ratios.

Let w represent the whole.

part — 80 _ 75 }percenl
whole —e W — -

g

; P L
% =% Skmplify 355 a5 3-
=30
£=§ Because 3 x 30 = 50,
20 4 muttipty 4 by 30 to obtain 120
ey So,w = 120,

x30

S0, using either method, Landon has

songs in his music library.

Check

In the first year of ownership, a new car lost 200% of its value. If the
car lost $4,200 of its value, how much did the car originally cost?
Lise any strategy.

ﬂ'ﬁn Online You can complete an Extra Example onling.

b Think About It

A classmate claims
that because T5% i4
less than 100, Landan
should have mare
than 90 music songs
in his fibrary. Do you
think this reasoning
is correct? Why or
wihy not?

@ Talk About It!
Explain why setting up
the equation refating
the eguivalent ratios
was advantageous to
use in this example.
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fo# Think About It

Is the whole less than,
greater than, or equal
to $157 How do you
krow?

3 Talk About It!

Choose another
strateqgy. such as a ratio
table or an eguation
relating two equivalent
ratios, to solve this
problem. Compare and
contrast the methods.

@ Example 2 Find the Whole

Marissa saved $15 because she bought a sweater that was on sale
for 30% off.

What was the original price of the sweater?
The part is $15. The percent is 30%. The whole is the unknown.

Methaed 1 Use a bar diagram.
Draw a bar diagram with 10 egual-size sections of 10% each. Shade
3 sections to represent 30%. Label the shaded sections as $15.

| N | | |

Percent 0% 0% 1

How much money is represented by each section?
Label each section on the bar disgram.

How much money is represented by the whole?
Method 2 Use a double number line.

Step 1 Draw a double number line.

Label the part, 15, with its corresponding percent, 30%.

0 15 ?
Amount ($)

Percent

o 0 20 30 40 50 &0 7O BO 90O 10D
Step 2 Find the whole.

The value of each tick mark on the top number line increases by 15 =
3, or 5 units. The number line shows that the whole, or 100%, is $50.

9 5 W 15 20 25 30 35 40 45 S0
Amount ($)

Percent

0 10 Z0 30 40 50 60 70 830 S0 100

So, using either method, the original cost of the sweater was $

Check

Kal calcufates that he spends 15% of the school day in science class.
If he spends 75 minutes in science class, how many minutes long Is
Kai's school day?

E'En Online You can complets an Exira Example online.

128 Module 2 . Fractions, Decimals, and Percents
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Apply Sales

e oo pereeese o |
each type of popcorn flavor at a

specialty food store. A store clerk put ;_KEI.‘I‘JE Corn | 60
all of the bags of cinnamon popcorn | Cinnamon | 15
and cheese popoom ina display in Caramei 10
the front of the store. If the clerk put [ Chease 15

60 bags in the front, how many bags
of popcorn does the store have in alf?
If the store sells all of the baags of
popcom for $4.75 per bag, how much
will the store earn in sales?

1 What is the task?

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

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

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

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

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

4 How can you show that your solution is reasonable?

Qw&u About ! Write an argument that can be used to defend
your solution,

ia Go Online watch
the animation.

| §

@ Talk About !

How much more will
the store earn in sales
for selling all of the
bags of kettle carn
popcorn than caramel
popcorm? Describe
two different waysto
zolve this prablem.
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Check

The table shows the percent of each type ; :

Mumber HPercent of
of puzzie in a toy store. During a sale, the of Places Stock
store sold all of the 300-piece and S00-
piece puzzies. if they sold 120 puzzies,
howy many puzzles did the store have
before the sale? If they sell all of the

puzzies for $819 per puzzie, how much

will the store make in sales?

mﬁ-n Online You can complete an Extra Example onkne.

Pause and Reflect

Create a graphic organizer that shows your understanding of how
you can use the following methods to find the whole, given the part
and the percent.

» bar diagram
= ratio table
«  double number line

« equivalent ratios

126 Module 2 « Fractions, Decimals, and Percents
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Practice Y Go Online You can complete your homework online.

Use any strategy to solve each problem. [Examples 1and 2}

1. Yolanda's club requires that B0% of the 2.
members be present for any vote. If at least
20 members must be present to have a vola,
how many members does the club currenthy
have?

3. Marcus saved $10 because he bought a | 4.
baseball glove that was on sale for 40% off.
What was the original price of the baseball

glove?

5. Melcher used 24% of the memory card on his | 6.
digital camera while taking pictures at a famibhy
reunion. If Melcher took 96 pictures at the
family reunion, how many pictures can the
memaory card hold?

Action movies make up 25% of Sara's
DVD collection. If she has 16 action DVDs,
how mamy DVDs does Sara have in her

collection?

Of the students in the marching band, 55%
plan to go to the school dance. If there are
110 students in the marching band that are
going to the dance, how many students
are in the marching band?

Mallorie has $12 in her wallet. If this is 20%
of her monthly allowance, what is her
monthly allowance?

Test Practice

7. The table shows the number of minutes Tim B. Open Response The number of sixth

has for lunch and study hall. He calculates that
these two periods account for 18% of the
minutes he spends at school. How many
minutes does he spend at school?

Peariod | Mumber of Minutes
_ Lunch . 45
Studhy Hall 45

grade students accounts for 35% of the
total number of students enrofled in
middie schoal. There are 245 sixth grade
students. How many students are enrolled
in the middie school?

Leasan 2-6 « Find the Whote 127




Apply
8. Three different options for school lunch were offered on Friday.

The table shows the percent of the total lunches sold for each Option Percent
option. If 270 students bought 2 cheese pizza or a pepperoni Cheese Pizza 50
pizza, how many lunches were sold on Friday? If each lunch Pepperoni Pizza an
costs £3.50, how much money will the cafeteria earn from all of Friéd Elﬁclr.en .1[}

the lunches?

10. The volleyball team is selling snack bags to raise money for < ; | Perc
new uniforms. The table shows the percent of the total bags SnC e

sold for each type of snack bag, If they sold 210 bags of Chepse Puffs 10
pretzels and cheese puffs, how many snack bags did they sell Corn Chips 15
;;ﬂ“? If ea:ch snack bags costs $175, how much money did Sacon 55
raise? ; .
ey Potata Chips 30
Pretzels 20
11. {l7 Be Precise Of the number of sixth 12. {7 Use Math Tools In a photography ciub,
grade students at a middle school, 120 about 48% of the members are girls. If there
prefer online magazines over print are 26 members who are girls, explain how
magazines. Of the number of seventh grade you can use mental math o estimate the
students, 140 prefer online magazines. A total number of people in the photography
student said that this means a greater club?

percent of seventh grade students prefer
online magazines than sixth grade students.
Is the student correct? Use precise
mathematical language to explain your

reasoning.

13. Create Write and solve a real-world 4. 1 10% of x is 100, how can you find the value
problem where you use eqguivalent ratios to of x?
find the whole.

128 Module 2 « Fractions, Decimals, and Percents
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Module 2 « Fractions, Decimals, and Percents

Review

|'II Faldables Use your Foldable to help review the module.

Examples

Fractions, Decimals, and Percents

Rate Yourself! O ﬂ G\‘

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

miodule.

Madhile 2 « Fractions, Decimals, and Percents. 129



Reflect on the Module

U=a what you learmed about fractions, decimals, and percents to complete the graphic o

€ Essential Question

How can you use fractions, decimals, and percents to solve everyday problems?

Find the Percent of a Number
What is 60% of 607

Find the Whole

271 is 30% ot what!

Bar Diagram:
|

. |
h_d!lutulﬂ—tlmﬂ[unl“

S0, 60% of 680 is

Bar Diagram:

——
EEECEEEEET]

Farcant 5 3

So, 27 k& 30% of

s

I

Double Mumber Line:

Double Number Line:
0 & 52 18 24 30 36 42 48 54 &D 0O 9 = 737 3 45 54 B3 72 EY Gd
Humber Murmdser
Percent Percent
o 10 20 30 40 50 &3 T3 B0 o0 00 0O %W 20 30 40 50 BO 7O BO 90 W00
S0, 60% of 60 is 50,27 30%of
l_E-qui'H'dﬂrli‘ Ratios: Equivalent Ratips:
Part —e x _ 60 | _ Part —= 27 _ 30 .
While =—— B0~ 00 aroeT Whols - ﬁ Percent
¥
3% o Becausel00 x 06 =60, 27 30 Bewause30x03=17
E{:F muftiply 60 by 0.6, g0 T g multiply 100 by 09
* 06 w09
S0, 60% of 60 is So2TE3%of

130 Module 2 « Fractions, Decimals, and Percents
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Period [aie

Test Practice

1. Multiple Choice What = 2.6% written as a
decimal? [Lesson 2

(£)0.26
0.026
© 26
&) 260

2. Equation Editor At a baking mmpeﬂuan 0.5
dishes were cooked by Rmm 102, "iﬁ' WETE
cooked by Room 104, and - were cooked by

Room 106. What fraction -Df the dishes wera
cooked by Rooms 102 and 1047 [Lesson 1)

Iﬂlln

3. Open Response Vineisha eamed 22 out of
20 points an her sclence quiz over the
phases of the moon due 1o an extra credit
question. What percent did she earn on the
qQuiz? {Lesson 2)

4. Open Response Refer to the grid shown
beahow. (Lesson 2)

A. What percent of the grid is shaded?

B. Write your answer from part Aasa
fraction and a decimal.

5. Multisalact Which number forms balow are
aquivalent to 0.287 Select all that apply.

[Le=ooms T mtiel 4)

| 28%

g= gy B

e
125
6. Open Response Al a food festival, g— of the

dishes were from China. Another 12.5% of the
dishes were from Japan. What percent of the
dishes were from other countries? |Leasan 3)
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7. Open Response A backathall player made

40% of the shots she attempted. If she mada
32 baskets, how many shots did she attempt?
[Lesssad b

B. Multiple Choice A clothing store purchases a

sweatshirt for $26 and adds $15 to set the
sticker price. The store s having a sale where
evernything is on sale for 20% off. Choose the
most reasonable estimate far the final price of
a swealshirl. (Lesson 5)

(=) $8.00
£28.00
(©)%$32.00

(o) $40.00

9. Open Response Three hundred students
were surveyed about thelr favorite subject.
The results are shown in the table below.
How many more students prefer science than
math? (Lesson 4)

Language Arts 15
Math | 24
Science 13
Social Studies 21
Blective T
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10. Open Response The original price of a VD

Is $11. The sale price is 30% off the original
price. What is the sale price of the DVD?

[Lessoh 4]

1. Open Response The table shows the
percent of total items sold for each type of
ball soid at a sports eguipment store in one
week. (Lesson &)

Type of Ball

Baseball 25
Bazketball 35
Foothall | 20
Soccer Ball | 15

Tennis Ball 5

A If they sold a total of 450 bazeball and
tennis balls, how many total items did the
store sell in one week?

B. If each item Is sald for $10.95, how much
did the store have in sales?

12. Open Response Twenty-one students in
Michael's classroom are wearing jeans.
There are 25 students in his class. Michael
saye that B0% of his class is wearing jeans.
s Michael correct? Explain your reasoning.
[LEss oy &)
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Module 3
Compute with Multi*DigitNumbers
and Eracuons

=

£ Essential Question

How are operations with fractions and cecimais related to operations with whole numbers?

What Will You Learn?

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

KEY Before | After

O—Idnn‘tknmrr. O—I‘veheardufit 0—11mnwi‘ﬂ O . G O D 0 ' G

dividing multi-digit numbers

adding and subtracting muiti-digit decimats
multiplying multi-digit decimals
dividing multi-digit decimals

finding reciprocals

dividing whole numbers by fractions

dividing fractions by fractions

dividing fractions by whole numbers

Commr a5 AR Craw P B e stin

d.imd:'trtg mixed numbers

LI| Foldables Cut out the Foldable and tape it to the Module Review at the and of the
module. You can use the Foldable throughouot the module as you learn about computing

with multi-digit numbers and fractions.
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What Vocabulary Will You Learn?
Check the box next to each vocabulary term that you may already know.

O dividend O multiplicative inverse
O divisor O quotient
O Inverse Property of Multiplication O reciprocal

Are You Ready?

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

Example 1 Example 2
Multiply whole numbers. Divide whaole numbers.
Find 13 = 15. Find 323 =+ 1%
13 19
% 15 17 ' 323 Divide the tens
65  Muliply the ones. -17
+130  Mukiply the tens 152 Dnidethe ones.
195  Ado —153
0
Quick Check
1. Find 19 x B1. 3.Find 539 + 1.
2.Find 49 x 23. 4. Find 432 < 16,
How Did You Do?
Which exercises did you answer correctly in the Quick Check? 'Ch f? ( 3;, (a3
Shade those exercise numbers at the right. o et et
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Lesson 3-1

Divide Multi-Digit Whole Numbers

| Can... use the standard algorithm to divide multi-digit numbers What Vocabulary
when solving problems. Will You Leam?
dividend
divisor
quotient
Learn Divide Multi-Digit Numbers
When one number is divided by another, the result is called
a guotient. The dividend is the number that is divided and
the divisor is the number used to divide the dividend.
Label each part of the division expression with the terms guotient,
dividend, and divisor.
3
[ |- 80)240 «{ ]
Example 1 Divide Multi-Digit Numbers
Find 25,740 - 12.
2,145
12} 25740 Divide the numbers in each place value pasition
- A4 from left-to right
17 & Talk About It!
=12 How can you check to
54 see if the quotient is
48 correct?
60
=60
o

50,2540+ 12

Lessan 3-1 = Divide Mult-Digt Whaole Nembers 135




& Talk About It!

How do you know that
820 and B20.0 are
equivalent?

Check
Find 52,428 + 34

Eﬁnnnlht You can complete an Exira Example online.

Learn Divide Multi-Digit Numbers

If two numbers do not divide evenly, you can write the guotient as
a whole number with a remainder, or continue dividing by adding a
decimal point to the right of the whole number and annexing zeros.
Annex as many zeros as necessary to complete the division.

An example is shown. Compare long division using remainders
and long division by annexing 2eros.

With Remainders Annexing Zeros

32 R20 328

25] 820 25)820.0

75 =75
70 70

~50 ~50_

20 200

-200

0

Recall that a remainder can be written as a fraction with the
remainder in the numerator and the dividend in the denominator.
To check that 32 R 20 is equal to 32.8, first write the remainder as a
fraction and then convert the fraction 1o a decimal.

Can20
32R20= BEE

]

= 3225 or328

So, B20 = 25 is 32 with a remainder of 20, or 32.8.

136 Module 3 - Compute with Multi-Dait Numbers and Fractions
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Example 2 Divide Multi-Digit Numbers

Find 5,272 = 64.

f Think About It
B2 Hover will you st up
64)5,272000 Divide from left to right. Annex zeros as needed. the division?
-512 Muitiply 8 » 64, then subtract.
152
=128 Muftiply 2 » 64, then subtract.
240 These is a remainder. Annex a e
=192 Multiply 3 » 64, then subtract.
480 Annex a zero and continue dividing.
-4 48 Multiply 7 % 64. then subtract
320 Annex a zero and continue dividing.
=320 Multiply 5 x B4, then subtract.
o The remander is L @ Talk About It
How dio you know
S0, 52726415 | when you are done
dividing?
Check

Find 16,047 + 60.

ﬁﬂuﬂnﬁe Wou can comphele an Extra Exarrple anding.
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Math History
Minute

Cne of the oldest
known farms of division
is used by the
Egyplians. For example.
to divide 22 by 8, write
mubtiplication sentences
in which 8 is a factor.
Find the numbers that
create a sum of 22, the
dividend. Because

B +4+2=22 find
the sum of the
comesponding factars,
2431410023 5
2:8=23

[ % I

Poud| =

=
©
@ luE:#
@
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Example 3 Divide Multi-Digit Numbers

Find 5,287 + 340.

1555
340)5,287.00
=340
1887
-1700

1870
1700

1700
-=1700

4]

So,5287 + 340 is

Dpvide from ledt to right. Annex zeros as needed.
Multiply 1 = 340, then subtact

Multiply 5 = 340, then subiract

Multiply 5§ x 340, then sublract

Muitiphy 5 = 340, then subtract

The remamder is 0.

E‘Eﬂ Onlime You can complete &n Extra Example onling.
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@ Apply Fundraising

The table shows the number of cookies donated for the school
bake sale. The cookies were placed into bags with one dozen

cookies in each bag. How many bags of one dozen cookies were
available to sell?

Type Mumber
Chocolate Chip | 125
Catmeal &0
F.’E&nuT...Eutté; 24'5
Sugar ' 16

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 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 strateqgy to solve the problem.

4 How can you show your solution is reasonable?

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

Lessan 3-1 « Divide Mult-Digt Whole Numbers 139

& Talk About It

Why is the final
answer given as a
whole number when
the guotient is a
decimal?




Check

There are 24 seats in each row of the middle school auditorium.
The table shows the number of students from each grade who
attended a concert. If the students fill each row in the auditorium,
how many rows would be needed for all of the students?

Grade | Number of Students

E-Gu Onlime You can complete an Exira Example oniine.

Pause and Reflect
When dividing whole numbers, the guotient can be written with a

remainder, or you can annex zeros and continue dividing. How are
these two methods similar? How are they different?

40 Module 3 - Compute with Mult-Digit Numbers and Fractons
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y rlifne You can complete vour hameassork aaline.
Practice LY Go Online ¥ e your b k

Find each quotient. (Examples 1-3)
1. 52,080 = 165= 2 3B4B0 = 26 = 3. 648 18 =
4. 3400 -4 = 5. BBSO - 40 = 6. 3120 - 64 =
7. 6750 + 240 = B. 4415 + BOD = 9. 5777 - 160 =
Test Practice
10.The table shows the distances betweean 1. Equation Editor What is the value of the
major cities. Mr. Santiago has a fiight from expression 3,082 + 237

Los Angeles to Toronto. If the plane travels
at 520 miles per hour, how many hours long
is the flight?

Mew York to Paris 3,636 miles .- . .n

Loz Angeles to Toronto  RFR N =1 I!I

Lesson 3-1 « Divide Multi-Diglt Whole Numbess. 9484




Apply

12. The table shows the number of each type of
greeting card a gift shop had remaining at the
end of the year. The store created bags with

15 random cards in each baqg. How many complete
bags of cards were they able to make?

13. The table shows the number of each type of seed
packet a garden center had remaining at the end

Card Type | Number of Cards

Anniversary 163
Birthday | 258
Get Well 98
| Thank You | a7

Seed Type | Number of Packets

of summer. Bags were created with 20 random A_:-;_LE; _ -ﬂﬂ
seed packets in each bag. How many complete bags Daisy a5
of seeds can be created? Pansy 160
Sunflower | 125

Wildflower 70

14. Use the digits 9, 6, and 3 one time each in 15.
the following multi-digit division problem.
Then rewrite the problem.

b 00 + 0 =40

16. 7 Justify Conclusions Determine ifthe  17.
following statement is true or false. Justify
your conclusion.

The remainder in o division problem con
egual the divisor,

12 Module 3 - Compute with Multi-D@ait Numbers and Fractions

@ Persevere with Problems If the divisor
is 60, what Is the least four-digit dividend
that wolld not have a remainder?

How can you check that yvour quotient is
correct when dividing multi-digit whole

numbers?
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Lesson 3-2

Compute With Multi-Digit Decimals

| Can... solve problems by using the standard algorithms for
addition, subtraction, multiplication, and division to compute with
multi-digit decimals.

Learn Add and Subtract Multi-Digit Decimals

You have already added and subtracted decimals to the
hundredths place. You can apply the same rules when adding

and subtracting decimals 1o the thousandths place. First, align the
decimal points, then annex zeros, If needed, so that both numbers
have the same number of decimal places.

Find 4516 + 21.384.

45160
+ 21.384

Align the decmal points and annex a rero

45.160
+ 21.384

66.544 Place the decimsal point in the sum.

Add numbers in the same place-value position

S0, 4536 + 21384 is

Find 32.94 — 15.386.

i
% - ?gggg Align the deciamal points and annex a zemo
F
e S5han Q) Talk About It
E — 15386 Subtract as with whole numbers How does annexing a
17554 Place the decimal point in the difference. ﬂ:ﬁ:ﬂﬂ;ﬂﬂ::ﬂy
numbers?

50,3294 — 15386 s

Lesson 3-2 « Compute With Multi-Digit Decimats. 143
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&) Talk About It!
Why is estimation
usetul when sobing

problems involving
multi-digit decimals?

Example 1 Add Multi-Digit Decimals
Find 23.498 + 14.93. Check the solution.

Make an estimate. Found to the nearest whole number,

23498 + 1493 = +| or |
| 1
Find the sum.
+‘Ei;§g Align the decimal points and annex 2 zera

38428 Add. Place the decimal pomnt m the sum

50,2349 + 1493

Check the solution.
Compare the solution to the estimate:

= The solution is reasonable.

Check
Find 356725 + 1424,

aﬁu Online You can complete an Extra Example online.

144 Module 3 - Comoute with Multi-Dait Numbers and Fractons
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Example 2 Subtract Multi-Digit Decimals
Find 163.45 — 85.374. Check the solution.

Make an estimate. Round to the nearest ten.
[

16345 —B5.374 = = or
Find the difference.
_ 133;?2 Align the decimal points and annex 3 rem.

78076 Subiract Place the deama! point m the difference.

S0,16345 — 853 .

Check the solution.

Compare the solution to the estimate;

L J:: I The solutkon is reasonable.
Check

Find 35618 — 142.257.

Eﬁu Online You can complete an Extra Example onling.

Lessen 3-2 « Compute With Multi-Degit Decimats. 145




Example 3 Subtract Multi-Digit Decimals

Find 25 — 17.469. Check the solution.

Make an estimate. Round to the nearest whole numbier,

25— 17469 = = or |

Find the difference.

25.000
- 17.469

7.5 Subtract Place the decimal point in the differsnce:;

Abgn the decimal points and annex zeros.

S50, 25-1746910s ___.

Check the solution.

Compare the solution to the estimate:

| =: The solution is reasonable
Check

Find 324 — 9142,

aﬁummu You can complete an Exira Example online.

M6 Module 3 - Comoute with Multi-Dait Numbers and Fractons
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Learn Multiply Decimals

When multiplying a decimal by a decimal, multiply as with i
whole numbers. To place the decimal point in the product,

find the sum of the number of decimal places in each factor.

The product has the same number of decimal places. If there i
are not enough decimal places in the product, annex zenos l
to the left of the first non-zero digit,

Find 0.014 = 337

Talk About Tt
001  «— three decimal places %

¥ 37  +— onedecimal place m‘;mﬁ:; e
98 need to align the

+ 420 decimal paints. In

0.0518 +— Add Then annex a zero to make four decimal places multiplication, the
decimal points are not
aligned. Why don’t you

S0, 00 =37k nead to align the
decimal points when
multiplying?

Pause and Reflect

Are you ready to move on to the next Example? If yes, what have you
leamed that you think will help you? If ne, what questions do you still
hawve? How can you get those guestions answered?

Lesson 3-2 « Compute With Multi-Digit Decimals. 187



Example 4 Multiply Multi-Digit Decimals
Find 0.067 x 1.42. Check your solution.
Make an estimate. Round to the nearest whole numbier,

|
[or

0.067 x 142 = |:::‘ |
Find the product.
0.067 Writ= the probiem.
» 142 Muitiphy as with whole numbers.
134
268
+ 67
0.09514 Add: Then annex a zero to make five decimal places
S0,0067 x 142 s
% Talk About It! Check the solution.
Should the product of a Compare the solution to the estimate:
number and 142 be
large smallar I
the n;;:nd nur‘l'l::rl: | |‘==! The solution is ressaonable.
Explain your reasoning.
Check

Find 147 » 11.361

aﬁu Online You can complete an Extra Example online.

B Module 3 - Compute with Multi-Denit Numbers and Fractons
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Learn Divide Decimals

When dividing by decimals, it is easier to complete the division when
the divisor is a whole number. Multiply both the divisor and dividend
by the same power of 10 so that the divisor is a whole number.

Place the decimal point in the quotient directly above the decimal
point in the dividend. Divide as with whole numbers, annexing zeros
as needed.

Find 0.006 <+ 012,

012J0.006

kultiply the dividend and divisar by 100 to rewrite the
division problem as 06 + 12

0.05 Piace the decimal point in the guobent Divide as with
12i O.60 whole numbers,

=

o6 Place a O in the quotient above & because & cannot be
=00 divided by 12

Q&0 Annex a zero and contines fo divide.

=t

O

So, 0006 + 012 is

& Talk About It
Lise number pattarns

to esgplain wihy you can
rewrite 0006 <+ 012 as

06 12

Pause and Reflect

How is division of multi-digit decimals similar to division of multi-digit
whole numbers? How is it different? How will knowing how to divide
whole numbers help you with dividing decimals?

&) Talk About Iti

Why is the quotient
larger than the
dividend?

Lessen 3-2 « Compute With Mult-Degit Decimats. 949



{ Think About It!
How wili you set up the
division? By what will
yvou need to multiply
both values ta
eliminate the decimal
paint in the divisor?

Example 5 Divide Multi-Digit Decimals

Find 60.927 + 0.012.

Find the quotient.
0.012) 60927

0012]60527

507725

12) 6092700

—-60

D Talk About It!

Why is the guotient so
much greater than the
dividend?

09
-0

92

50,080927 + U2 is

Check
Find 2.943 + 027

Wrie the problem.

Multiply the dividend and divisor by 1.000 to
gliminaie the decimal point in the divisor

Place the decimal point in the guotient

Annex peros and divide undil there = & remainder of 0.

Place a zero in the guotient sbove 9 because 9 does
not divide 12.

aﬁu Online You can complete an Extra Example online.

150 Module 3 - Compute with Mult-Digit Numbsers and Fractions
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@ Apply Shopping

The table shows the cost of produce per pound at a farmer's market.

Mr. Gonzalez bought 0.75 pound of pears and 3.5 pounds of plums.
If Mr. Gonzalez paid for his frult with a $10 bill, how much change will
he receive?

Produce | Cost per Pound (%)
‘Pears | 0.98
Oranges| 129
‘Carrots | 118

1 What is the task?

Make sure you understand exactly what guestion to answer or
problem to sclhve. You may want to read the problem three times.
Discu=s 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?
Lise your strategy to solve the problem.

4 How can you show your solution is reasonable?

Q'ﬂ'ril:u About ! Write an argument that can be used to defend
yvour solution,

&3 Go Online
Watch the animation.

&) Talk About It!
How could you have
ealved the problem
another way?

Lessan 3-2 « Compute With Multi-Dégit Decimats 154



Check

There are two types of granola being sold at a local grocery store.
Jerome wants to buy 1.5 pounds of cranberry grancla for
$5.99 per pound and 0.9 pound of dark chocolate granola for

$7.99 per pound. If Jerome pays for his granola with a $20 bill,
how much change will he receiwe?

y

E-Gn Onlme You can compleie an Extra Example online.

Pause and Reflect

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

Module 3 « Compute with Multi-Dégit Mumbers and Fractions
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Practice

Find each sum. (Example 1)

1. 34672 + 1531 =

Find each difference. (Examples 2 and 3)

3. 13965 — 589623 =

Find each product. (Example 4)

B. 0.025 X124 =

Find each quotient. [Exampis 5)

7. 32674 - 006 =

9. The table shows the number of miles
Roberto hiked each weekend. How many
more miles did he hike on weekend two
than an weekend one?

Weakend Miles Hiked
| One | 2148
Two 30

Y Go Online You can complete your homework online.

2. 152875+ 354 =

4. 35237 — 231575 =

6. 1715 ¥ 1.062 =

8. 3825+ 025 =

Test Practice

10. Equation Editor What is the value of the
expression 29657 + HB?

ogg
ogo
aoo
00
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Apply

1. The table shows the cost per pound of food items you

Ite Cost per P d (%)
can buy in bulk at a grocery store. Mrs. Linden bouoght ! =0 v ivdhcnariond b !
1.25 pounds of dried fruit and 0.5 pound of cereal. If  Beans 286
Mr=. Linden paid for her items with a $5 bill, how much | Cereal 238
change will she receive? !_l_'_'.!'l‘iEd Fruit | i 134

Rice 0.52

12. Chioe is making hair bows ta sell at a craft show.
The tabie shows the cost per vard of different types

Ribbon Cost per Yard (%)

of ribbon. Chioe bought 5.5 yards of satin ribbon and | Chiffon | .88

3.8 yards of tulle. If Chloe paid with a $20 bill, how | Satin 150

much change will she receive? “Lace l : i;gg
Tulle | 2.25

13. {7 Construct an Argument Explain how
you can mentally determine if the product
of 5.5 and 0.95 is less than, greater than,
or equal to 5.57

15. Explain how you know that the sum of
26541 and 14.2 will be greater than 40.

14. -@’ Persevere with Problems Brand A dish
detergent costs $2 .48 for a 21.6-ounce
bottle. Brand B costs $1.55 for a 12.6-ounce
bottle. Which brand costs less per ounce?

16. ({7 Find the Error A student is multiplying
102 x 2.55. Find the student's mistake
and correct it.

102

% 255
510

5100

+ 20400
26010

154 Module 3 - Comoute with Multi-Danit Numbers and Fractons
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Lesson 3-3

Divide Whole Numbers by Fractions

| Can... apply what | previously learmed about multiplication, What Vocabulary
division, and operations on multi-digit numbers to divide whole Will You Leam?

numbers by fractions. Inverse Property of

Multiplication
multiplicative inverse
; reciprocal
Learn Reciprocals
Two numbers whose product is 1 are called multiplicative inverses or
reciprocals. The Inverse Property of Multiplication states that the
product of a number and its mukltiplicative inverse is 1.
2.3
Mumbers 3 * 3 =1
- For every number %where aand b # 0, there s % Talk About It
A.I-w 3
exacthy one number, %, such that E ® % =1 The fractions % and —i
are multiplicative
imJarsas, or
reciprocals, What are
the similarities and
e Pl ] Eo differences between
Example 1 Find Reciprocals s s
Find the reciprocal of 3.

. 1 2 1. B
Since BXATS 1, the reciprocal of gisygor

Sp, the reciprocal of Jﬁ =B

Check
Find the reciprocal of ~;— g

Commr a5 AR Craw P B e stin

E Go Online You can complele an Extra Example onine.
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Example 2 Find Reciprocals of Fractions

What number multiplied by % has a product of 1?

S0, the reciprocal nf% is %

Check
What number multiplied by % has a product of 1?7

Talk About It

Can you write any
whole number asa
fraction? Explain.

Example 3 Find Reciprocals of Whole Numbers

Find the reciprocal of 5.
The whole number 5 can be written as the fraction

SIHEE%H %=1.ﬂmreﬂpmca“s

Su,ﬂumcip:ﬁcﬂlnfﬁis%.

Check
Find the reciprocal of 4.

i:!l Ga Online You can complete an Extra Exampie online.

156 Module 3 - Compute with Multi-Dnit Numbers and Fractions
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Explore Divide Whole Numbers by Fractions

an Online You will use models to divide whole numbers by
fractions and make a conjecture about finding the quotient without

using a model.
_————— ]
L

TE e o

| b e P

It »
B ==

Learn Divide Whole Numbers by Fractions

You can use a visual model! to represent division problems involving
whole numbers and fractions.

. 3
Find 3 + 3.

Draw a model 1o
represent the dividend, 3.

Divide each whaole into

fourths, because the (&) Talk About It!
denominator of the Why is each whole
divisor is 4. divided into fourths?

Identify groups of three-
fourths. Shade each

3
group of 7.

There are four groups of
3 in 3wholes. m ﬁ _
1 2 3 [

50,3+ Fis4

{continued an next poge)

Lesson 3-3 « Divide Whole Numbess by Fractions 197



2 Talk About It!
Describe how Uhe
visual madel supports
the equation.

You can also use an equation to solve division problems imeohving
whole numbers and fractions. Recall that multiplication and divislon
are inverse operations, so you can divide a whole number by a
fraction by multiplying the whole number by the reciprocal of the
fraction.

. B % = Write the egquation.
3+ i — Write the whole number as 5 fraction
3 | - 3
e E [_| Mudtiphy by the reciprocal of 3, %.
2.4 .
7 x i Divide by common factors.
1% 4 ri Ll
=Tx1 Simplify.
4 i
=7gor 4 Multiphy,
3
S0,3+7ks

Pause and Reflect

Did you struggle with any of the concepts in this Learn? How do you
feel when you struggle with math concepts? What steps can you take
to understand those concepts?

158 Module 3 - Compute with Multi-Dnit Numbers and Fractons

Vo -y G gy



Commr a5 AR Craw P B e stin

Example 4 Divide Whole Numbers by Fractions

Find2+3.
fp Think About It
The guotient

Meathod 1 Use a visual model. represents the number
of groups of % that are
in what number?

Draw a model to represent the whole-number dividend, 2.

Divide each whole into thirds because the denominator of

the divisor is 3.

Determine how many groups nf% are in 2. Shade each

2
group of 3.

Label the number of groups.

LLIET T
1 2 3

How many whole groups uf% were labeled?

Thereare __ sections left over.

5a.2+§k53.

{continued an next poge)
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3 Talk About It!

Compare and contrast
the two methods used

2
tﬂﬂrl:llfa_

Mathod 2 Use an equation.

2
1+§=. Write the equation.
.2 2 .
2_i=__§ Write the whoie number as a frachon
2 J " . 4 3
=TH—_ Hurnﬁyhyﬂ'rerenpmca!u‘f}i_
% e -
== i' Divide by comumon factors.
1 1
. Tx3 oy
T Sirmpdiiy.
= | Muliiply.
. 2
S0, 2 TEISE.
Check
2
Fimnd 4 =
-.:::"-H‘"
5 ._|I sy ".
gy

Eﬁntﬂjn& You can complete an Exira Example online.
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& Example 5 Divide Whole Numbers
by Fractions

) 5 %9 Think About Tt!
At summer camp, the duration of each activity is 3 hour. The camp THa Gaaare
counselors have set aside 4 hours in the afterncon for activities. mprgserﬁ e
- a
Find 4 < 3. Then interpret the quotient. of 3 that are in what
number?

Flrl.ﬁ.Fi1d-l+%.

Method 1 Lse a model

Draw a model to represent the dividend, 4.

Divide each whole into fourths.

Identify groups of %

N |  NEjE |NEEE
Label the number of groups.

(i i

e
Ini¥ hEar

Thereare ______ whole groups nf%_

Thereis — section left over.

ﬂﬂesecﬁﬂnis%nfa group.

. 2 1
Eﬂ;#TiEEE.

{continued an next poge)
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& Talk About It!

Compare and confrast
the two methods.

162 Module 3 - Compute with Multi-D@ait Numbers and Fractions

Mathod 2 Use an equation.

L
!

s i
Il

Write the equation

Write fhie whole number as a fraction.

Multiply by the reciprocal of <,

L] &=

Multiphy the numerstors and denominators.

Simmplify

activities

;3. L 1.3
e el i —— B

e

_T;.g;

_Ax4

1= 3

_s | i.__]'

i |—|

o
Sﬂ,474[553-
Part B Interpret the quotient.
The guotient is 5%. S0, a camper can complete
in 4 hours.
Check

Morgan has a 9-footdong piece of wood that he wants to cut to build
some %-inmdmg shebhses for his bedroom. Find & < %. Then interpret

the quotient.

Eﬁnmtne You can complets an Exira Example online
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@ Apply Cooking
The table shows the ingredients needed to make one batch
of salad dressing. A chef has 3 tablespoons (T) of garlic. She

made the greatest number of whole batches possible. How
much garlic remained?

ingredient | Amount

Oil 1c
3

Vinegar 2 €

Garlic 2T

1 What is the task?

Make sure you understand exactly what gquestion to answer of
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? &) Talk About It
Use your strateqgy to solve the problem. How could you solve
thizs probdem another
way?

4 How can you show your solution is reasonable?

Q'ﬂrﬂe About ! Write an argument that can be used to defend
your solution.
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Check

The table shows the ingredients needed 1o make one batch of fudge.
A cook has 5 cups of evaporated milk. She made the greatest number
of whole batches possible. How much evaporated milk remained?

Ingradment Aot

Chocolate Chips = 2+

Evaporated Milk % c

Butte L
T ] C

m'-ﬁ'-u Omline You can complete an Extra Example onling.

[ID Foldables [t's ime to update your Foldable, located in the
Module Review, based on what you leamed in this lesson. If you
haven't alfready assembled your Foldable, you can find the
instructions on page FLL

FoE o N N BN RN S E
LT

D L gy P et L L S B b ey 1
[ B R O R e R AR L Bl T B
u i et L R i A

PO T T T r.r-:]
r}'\-::-:-\.-".-'\-".-:.-a-'x.-'i-".-'\-".-' Driuwkile Fraciipas e L

e s ot

B

Ty iy

ST T S | I S

TR TR T P LT T B O Ay
Pl T By | i B ENEL 0 R Ny B

Wrastzas - TamToT
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.
Kamne . Paticd

i rline You can complete youl hameaswork anling.
GEo Cnline i [ K

Find the reciprocal of each numbser. (Exampie 1 and Example 3)

1 1

1.3 2 1 3.8

4. What number multiplied hy-g- has a 5. What number multiplied by 1-?5 has a
product of 17 ([Exampie 2) product of 1? ([Examphe 2)

Divide. Write in simplest form. [Example 4)

6. 3+

1k
Wi
Il

= T 4+5= B.6 =

2
4

8. Marie is making scarves. She has 7 yards of fabric and each scarf needs
-E-yﬂrd of fabric. Find 7 = ';:- Then interpret the guoatient. (Example 5)

Test Practice

10. Roberto is at a tennis day camp. The coach 1. Equation Editar What is the value of

has set aside 2 hours to play mini matches 15 = .g.?
that last £ hour. Find 2 + 3. Then interpret
the guotient.

(08 M

B
GoUESS
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Apply

12. The table shows the amount of each ingredient Jacob is
2 Iingredient Amount

using to make one plzza. If he has 11 cups of mozzarela - .

cheese and makes the greatest number of whole pizzas Mozzarella Cheese

possible, how much mozzarella cheese remains?

E C
Salca 1 c
2

13. The table shows the ingredients for one batch of
barbeque sauce. Anne has 9 cups of ketchup and
makes the greatest number of whole batches of Brown Sugar €

barbeque sauce possible. How much ketchup remains?

Ingredient Amodint

Cider Vinegar 5C
Ground Cumin 1tsp
Ketchup *"_35 C
Pepper 1tsp

15. Zach has 20 sub sandwiches for a party.

14. {J; Find the Error A student is solving
Each sub sandwich is going to be cut into

3 o
9 + 3. Find the student’s mistake and thirds. Zach needs 55 sandwich pleces. Will
correct i he have enough sandwich pieces? Justify
.3 _89.3
974—1x¢ YWOLI NSwWer
1 A |
=T 6 3

16. E‘ Persevere with Problems In a %—mlle 17. ldentify the whole number whose reciprocal
has a decimal equivalent between 0.2 and

relay race, each runner on one team mins
0.3. Explain.

3
% mile. How many runners are on one
team?
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Lesson 3-4

Divide Fractions by Fractions

| Can... apply what | previously leamed about multiplication and
division with whole numbers and the division of whole numbers by
fractions to divide fractions by fractions.

Learn Divide Fractions by Fractions
You can use a visual model to represent division problems

involving fractions, such as -;- e % |

Draw a model to represent the dividend, -é- %

| R
1 1
Label groups of — Then find the number 7 |
3 & Talk About It
of groups -Df'?: that are in the shaded o 1 How does the viswal
section ! maodel illustrate the
: TR dividend and divisor?
3 3 3
1 1 5
i - - 2
There is one group of 3 and > of —

another third in the shaded section. m

1 1. 1 ; 1.3 ..:1
So, there anav‘l1 grn:}ul;:nsuaf3 in - This means lhaiz £ 512.

L

You can also use an equation to solve division problems involving
fractions. To divide a fraction by a fraction, multiply the first fraction

by the reciprocal of the second fraction, because multiplication and
division are inverse operations.

&) Go Online Watch the animation to see how to find ?} + .;_'_ @) Talk About It

What is the reciprocal
l.2_1.8 Multiply by the reciprocal. Divide by the of the divisor in the
3°9 F2 commaon factor, 3. exNpression ';— = ';"'-'

1x 3
=% Multiply the nomerastors and denominators.

3 1 '
=3orlz Sirmipdily
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Your Hotes

tg Think About Tt!
The guotient
represents the number
dgmupanl%matue
in what number?

3D Talk About It!

Example 1 Divide Fractions by Fractions

3.3
Flnnli +g5-
Meathod 1 Use a model,

Draw a model to represent the dividend, %.

3 3 :
You want to know how many groups nfiam in 3. Divide the whole
into eighths because the denominator of the divisor is B.

Identify the number of groups of % in the shaded section. Remembaer,
]
the shaded region represents .

-
e

ﬂhemare,._.gmupsuf%in%_

Method 2 Use an equation.

3 F ) i
F i 8 . Write the eguation.

3.3_3 . ! : . 3g
3 e X =_=— Muttiphy by the reciprocal of 3 3
—EHEJ Davide by commaon factors
T S !
122 e

=aF 5 3
T=1 impfify.
2 .

=TDFE Muttiphy.

3 .3
Sﬂ.‘TEIS
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Check
Find £ +

L [

Eﬂu Online You can comphete an Extra Example onding.

@ Example 2 Find and Interpret Quotients

by Think About It
Asahi is making cookies. Therne is % pound of sugar left in the Whiat is the divisor?
i i ] What is the dividend?
canister. Each batch of cookies requires -y pound of sugar. He
wants to deliver one batch to each of his neighbors. How many
nelghbors will recelve cookies?
Write and solve an equation that models the situation. Then
interpret the quotient.
Part A Write and sobve an eguation.
The expression % < ..;. represants the number of batches he
can make, since Asahi hﬂﬂ':' pound of sugar |left, and each
batch of cookies requires % pound of sugar
ELl=. Wite the equation
6" 4 _ & Talk About It
5 1 & 4 14 Why do the quotient
3 = I=% X Multiply by the reciprocal of 3. 7 and the solution of the
5 & word problem differ?
= ? x T Divede by commaon factors
5x2
—3x1 Ll
10
s Multiphy.

Part B Interpret the guotient

Because Asahi wants to deliver whole batches of cookies, he is
only able tomake ___________ batches of cookies.

Lesson 3-4 « Divide Fractions by Fractions. 989



Check

Jasmine is mixing paint colors. She has % galion of blue paint. She
needs -é- gallon for each new color that she is mixing. Write and solve
an equation that models the situation. Then interpret the quotient.

Part A

Write and solve an equation.

Part B

Interpret the guotient.

Bﬁu Ownline You can compleie an Exira Example online.

Learn Write Story Contexts

You can write a story context, or word problem, to represent any
division problem. You can then solve the problem using a model or
ecquation.

For the expression :;-' - % you can write a story context by
describing each piece of the division problem.

Write the dividend and divisor into the correct location In the

story context.
Mavid Is hanging pictures in his room andhas — foot of tape
touse. Heuses ___ foot of tape to hang each photo. How

many photos can he hang on the wali?

170 Module 3 - Compute with Mut-Dight Numbers and Fractions
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@ Example 3 Write Stary Contexts
Wﬂlunm:nntuthr§+%.ﬂmﬁ1dltuqunﬁum.
Part A Write a story context.

To write a story context for the division expression, consider the
following situation.

Mimi is very active. She loves to cook, has a couple of hebbies, and
has tasks around the house. Choose one the activities shown. Then
write a story context using your choice.

cooking dinner doing laundry painting
making pasta feeding birds swimming
Part B Solve.
E = l = Wite the i
3YE= rite equation
-:- - % =3 " — Multiply by the reciprocal of %. 1—?
= % b4 ;L Divide by common factors.
1
2x2 =B,
Ty Sirmplify.
2 .1
So, i - E is

% Think About It!

How would you begin
writing the problem?

e e e e

& Talk About It!

2.1
H-g' s =4 what
does this mean in the
context of the same

word problem that you
chosa?

Lesson 3-8 « Divide Fractions by Fractions "THM




Check
1

Write a story context for -E + 33 Then find the quotient.

e

L) Go Online You can complete an Extra Example onfine.

Pause and Reflect

When dividing with fractions, explain why you can multiply the
dividend by the reciprocal of the divisor to find the guotient. Can this
method be used to divide two whaole numbers? Explain your

reasoning.

172 Module 3 - Compute with Multi-Digit Members and Fractions
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@ Apply Food

Alfon=o s making snack bags with different types of nuts as shown in
the table. Each snack bag E[!I'Il!ﬂl:l"l!-';' pound of one type of nut. How
many more whole servings of walnuts can he make than peanuts?

Type of Mut | Weight (i)

Almonds | =
Cashews | 3
Peanuts | :;-'
Wanuts | 2

1 What is the task?

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

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?

e'ﬂritu About It! Write an argument that can be used to defend
vour solution.

Lesasn 3-8 « Dévide Fractions by Fractions. 173
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Why is the solution
3 more sarvings of
walnuts instead of

2-;_— MOre Servings?




Check

Stephanke’s running schedule is shown in the table. She decides that
she wants to do sprint training and will run the total distance by running
a sernes nf%—miie sprints. How many more %—-m]le sprints will she
have 1o run on weekends compared to weskdays?

Total Distance (mile)

4
3
L
:]

Weekdays
Weekends

Dﬁu Ownlbne You can complete an Extra Example onfine.

[m Faoldables 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

F‘F '_'.'":""'F"ﬂ.":_.":-"_'-." e gl ol
SIS Davide Fracibons

TETUL WA
AT, I Y | OF

O T S Y dig mega o iy
FRL B | B B T O AR W

ITRT=n - SET
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.
Period Dat=

Practice

Divide. Write in simplest form. [Example 1)

5.5 _ 1.1_
LET e — 2.3+

4. Romeo had% pound of fudge Iaaf‘l'_E_|l He
divided the remaining fudge into E-;mumi
bags. Write and solve an equation that
models the situation. Then interpret the
quotient. ([Exampls I}

6. Write a story context fﬂr% 2 % Then find
the quotient. [Example 3)

u Ga Onlime You can compete your homesork anline.

| 5 Chelsea has-;- pound of butter to make

icing. Each batch of icing needs % pound of

butter Write and solve an equation that
models the situation. Then interpret the
quotient. (Examgle 2)

Test Practice

7. Equation Editor What i= the value of the

2 1
o
expression 5" &'
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Apply

B. Ateacher is making bags of different colors of modeling clay. Color | Weight (ib)

The table shows the amount of each color she has avallable.

Each color will be divided into t%xpuund bags. How many more Green '%
bags of purple can she make than yellow? Purple %
Red %
Yellow %

9. Mateo is making bookmarks with different colored ribbon. The
Color |Lur1g1h [yd)

amount of each color he has is shown in the table. Each bookmark

3
will be %q.fard long. How many more orange bookmarks can he make Agua 3
than agua bookmarks? g
Orange —
_ 10
15
Yillow I

10. '.@’ Make a Conjecture Can the quotient of 1. The length of a race is % mile. Andresw

two positive fractions be less than 17 wants to place a flag every % mile. He has
Explain. 3 flags. Does he have enough flags?
Explain.

12. $ Persevere with Problems Lannie has 13. Write a divislon problem involving the
division of two positive fractions whose

1 3
'5-1- cups of chocolate chips. She needs quotient is equal to 1. Show that your

3 problem is correct.
17,; cups to make one batch of chocolate

chip cookies. How many batches of
chocolate chip cockies can she make?

76 Module 3 - Compute with Multi-Digit Numbers and Fractions
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Lesson 3-5

Divide with Whole and Mixed Numbers

| Can... apply what | previously learmned about division and
reciprocals to divide fractions by whole and mixed numbers.

Explore Divide Fractions by Whole Numbers

anline Activity You will use Web Sketchpad to divide fractions by
whole numbers.

i s o et s ey ES

% | -_T ‘“"T .'

Learn Divide Fractions by Whole Numbers

You can use a visual model to represent division problems involving
wihole numbers and fractions.

e
Flnd-5~ + 2.

Draw a model to represent the
dividend, 2.

Divide the shaded sections by two, = I'
because the divisor is 2. -

The dotted line divides ane of the

sections repfesentlng-llg into twao
equal-size sections. Divide each of
the remaining fifths into two
equal-size sections.

Commr a5 AR Craw P B e stin

Each of the emaller sections
is 15 of the whole. Three fifths

divided by two s =5 of the whole. &

So,2+2is3 _
feontinued on next page)
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Your Hotes

Q) Talk About It!

Compare and confrast
the two methods.

You can also use an equation to solve division problems imvolving
whaole numbers and fractions. To divide a fraction by a whole number,
muitiply the fraction by the reciprocal of the whole number.

Find 2 + 2.

% =2 =. Write the equation.
=% =- "= Wnte the whole number as a fraction.
=4l Multiply by the faT <. =
=% %3 ultiply by reciprocal of 3. 3.

3 x1 . .
= Ex 2 Muitiply the numerators and denominatons
o) e
=0 Simmplify,
3 . 3
50, 5 2is T
Pause and Reflect

Did you struggle with any of the concepts in this Learn? How do you

feel when you struggle with math concepts? What steps can you take
to understand those concepts?

178 Madule 3 - Compute with Mot-Dight Numbers and Fractions.
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@ Example 1 Divide Fractions by
Whole Numbers

b Think About It!
Faye is making party favors. She is dividing % pound of cashews Will the quotient be
into 12 packages. less than, greater than,
3
How many pounds of cashews are in each package? or equal to 7 pound?

How do you know?

Part A Write an equation to model the problem.

Circle the eguation that models the problem.
3 . - s 3
po-ll eei-

PartB Solve the equation.
Method 1 Use a visual model.

] w

Draw a model to represent the dividend, %

Divide the shaded sections by the divisor, 12.

Divide the remaining part of the whole so that each section is of
equal size.

1 2 . 1
Each section is ﬁufmemﬂmle.sn, ‘Tizhﬁ.

{continued an next poge)

Lesson 3-5 « Divide with Whole snd Mixed Numbers 179



Mathod 2 Use an equation.

%+ﬂ=. Write the equation
= I 3 . :
iy 12= e — Write the whole number as a fraction.
3 ; ’ =2 1
=3 e Multiply by the reciprocal of 7. 33
- | 1 .
i1 x F Dievide by common faciors.
&) Talk About It 1
Compare and confrast = ; : l Simplify.
the two methods
= % Mualtiphy
Thereare — pound(s) of cashews in each package.
Check

Ernesto is making designs for classroom bulletin boards. He is
cutting %*’fﬂ:l’d of fabric into & pleces of the same length. Write and

solve an equation to find the length of each piece of fabric.

E‘ﬂu Onlime You can complete &n Extra Example onling.

180 Module 3 - Compute with Mult-Digit Numbsers and Fractons
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Learn Divide Mixed Numbers

Dividing with mixed numbers is similar to dividing with fractions.
To divide with mixed numbers, write the mixed number as a fraction
and then divide as with fractions.

aﬁnnnﬂne Watch the animation to learn how to divide with
mixed numbers.

"If..

%]

FA

I

Wikl g

I
e

o
5

Wirite the eguaton.

9

= I == % Write the mixed number as a fraction.

=3 .,3 - 23

= ® 3 Multipky by the reciprocal of 32
9x3 ) ’

= AR Multiphy the numarators and denomimators.
a7 3

= or EE Muiltiphy.

Example 2 Divide Mixed Numbers

Find 33 < 6.
1

35 =8 =. Write the eguation.

e Write the mixed number and the whole
number as fractions,
= % b4 H Muitply by the recprocal nf%. —-;.
. g o

=3 X .B'-._ Divide by commoaon factors
_ 5x1 oo
“3x3 Sy
_'5 g
=3 Muitphy

50,3+ < Bis

g |
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Check
Find 23 + 3. Write in simplest form.

2 3
FInII-IET‘II.
4%-.+I%=. Wite the equation.
e —— Wirite the mizxed numbers as fractions.
=%:{.—.i Muhp}yl:-}rmereqrnciﬂuf%,%
i 4
= %H? Diivide by common factors.
2 x4 ;
=3 =1 ity
_ 8 2 d
—351'23 Multiphy.
S T
Sﬂ,&ETIi is

Check
th2§+%_h'ritehsmmstm.

.3 Go Online You can complete an Extra Example online.
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@ Apply Decorating

The table shows the side lengths of two square mirmors. How many
times greater is the area of mircor A than the area of mirror B?

Mirror | Side Length (ft)
1
A 25
3
B 2

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 questions with a partner.

First Time Describe the context of the problem, in your own wornds.

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 strategy to solve the problem.

4 How can you show your solution is reasonable?

@Wﬂu About ! Write an argument that can be used to defend
vour solution,

Lesson 3-5 « Divide with Whole and Mized Numbers T3

{3 Go Online
Watch the animation.

& Talk About It!

How could you solve
this problem another
way?




Check

Mylie has 35 yards of red ribbon and 302 yards of green ribbon.

She cuts the red ribbon into strips ﬂlﬂtareead'l:i%yardshng and
1 :

the green ribbon into strips ﬂﬂareea::hl‘g yards long. How many

move green strips than red strips does she have?

L !

N _haie

mﬁu Omline You can complete an Extra Example onling.

[ﬂ]l Foldables [t's ime to update your Foldable, located in the
Module Review, based on what you leamed in this kesson. If you
haven't alfready assembled your Foldable, you can find the
instructions on page FLL

T O S L,
A bttt

'l.-\.w.-:w.:‘_.-\.:.-"_.n."_.l:l:."_.v_.-:_ DavEilke Frarisons :-ﬁ:-"ﬁ?_.-\.-:.-"_.-\.-"_.-'\-;.-c-_.-:‘.-'

LE e s R Lo & S e ]

ractions
and
whole
RS fractions

fractions
ard

Ty iy TS, B iy oo
ST W R | I A B P P My

T 0 A
L T

ractzas - TamToT
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Practice

1. The drama teacher is making bandanas for

costumes. She is cutting %-'g,rard of fabric into

& bandanas of the same size. Write and
solve an equation to find how much fabric
there will be for each bandana. Examgple 1)

Divide. Write in simplesct form. [Examples 2 and 3)

T 62 2 =
12574__ 4. 3'3

P I < S 1
635 +H= 7 3715

9, Jeanne has 3-% yards of fabric. The table

shows the amount of fabric she needs for
different items. How many pairs of shorts
can sha maka?

Fabric Meeded (yd)

2
4

Llothing ltermn
Shirt 1

Shorts

o

a Ga Online You can compete yolur hamesork aanling.

2. A landscape designer has %mn of mulch to

divide equally among 8 customers. Writa
and =olve an equation to find how much
mulch each customer will recebve, [Example 1)

- D
5.45 6=

A
B.45 + 255 =

Test Practice

10. Equation Editor What is the value of the
expression E-;- <= 3%’?
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Apply

1. Kara and Mathan are each painting a poster for the Pasiar Bcaber
school dance. Their posters have the dimensions Student Length (ft) | Width (fy)
shown in the table. How many times greater is the - 1 1
area of Kara’s poster than Nathan's? Mathan 1-2' !-2-

3 3
Kara 33 37

12. Mrs. Brown is putting different colored sand into cups for
her 4 daughters to make sand art bottles. The total amount

Sand Color | Weight (i)

of each color she has is shown in the table. If each color is Blue %
divided equally among the daughters, how much more pink : E
sand will be avallable for each girl than purple sand? i 4
1
Purple 5
Turquoise A
q 8
13. Create Write and solve a real-world 14. Find Err!ﬁ — 17;- How can you determine if
problem that involves the division of twa your quatient is reasonable? Explain.
mixed numbers.
15. ﬁ’ Persevere with Problems Without 16. @ Reason Inductively Without
dividing, explain whether the guotient of computing, which expression is greater,
1 =1 ; :
3 .35 greater than or less than the 20 x = or 20 + =7 Explain your reasoning.

10 g
quotient of o = 2
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Module 3 » Compute with Multi-Digit Numbers and Fractions

Review

|'II Foldables Use your Foldable to help review the module.

Tab2 oo Divide Fractions
Example | Example

Rate Yourselfl Q ©Q O

Complete the chart at the beginning of the module by placing a checlkmark in each
row that corresponds with how much you know about each topic after completing this
module.

. Write about ene thing you learned. . Write about a question you still have.

Commr a5 AR Craw P B e stin
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€ Essential Question

How are operations with fractions and decimals related to operations with whole numbers?

Operation |

addition

Whole NHumbers

Align the numbers

according to place value
and add.

1.865
+ 72

1.937

EBGUL fractione and desimals 1o complete the graphic organizer.

Fractions |

Align the numbers
according to place value
and subtract

3528
— 186
3,342

mattiplication

First multiply the ones,
then multiply the tens,
and so on. Then add the
products to find the total

product.
265

=12
530

+ 265
3180

divisi

Divide each place valug
position from left to right.
12

76] 912

—76

152
—152

0
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Kams Period [aie

Test Practice

1. Open Response In Jamals county, there are 4. Open Response Mariam is making two kinds
&0 farms that cover about 8,370 acres of land. of paper lanterns. One type of lantem
If the farms are all approximately the same requires 0.75 square foot of construction
size, how many acres is each farm? Explain paper, while the other requires 115 square

feet. After making 5 of each type of lantern,
Mariam has 1275 square feet of leftover
paper. [Lesson 2

how can you solve the problem. [Lessan 1)

A. How many square feet of paper
did Mariam use when making the
2. Equation Editor Al the botanical garden, 10 lanterns? Explain how you

fiower bulbs are planted each spring. The found this answer.
table shows the number of bulbs planted in
each color. [Lesson 1)

Color | Mumber

B. How many square feet of paper did
Mariam begin with? Describe your

If each flowerbed can hold 36 bulbs, how reasoning.

many flowerbeds will be completaly filled
with bulbs?

GRaoROo

ﬂE;EI g
5. Multiple Choice What number multiplied hy*g-

has a product of 17 (Lessan 3)
@ z
9

F, 9

3

3. Equation Editor Divide 0.008 = 0.25. @ 1
[Leszan 2) a

® 7

3
E.ﬂp&nﬂusp-nnmmulde?+-§.
CEFFIF-R Lessen 3

i -
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7. Equation Editor The table shows the

ingredients needed 1o make one serving of
marinade. Kat has 3 cups of soy sauce. She

10. Multiselact A builder Is dividing a hectare

[about 2-;- acres of land) into %-aﬁe lots to
build houses. Which expression{s) can be

made the greatest number of servings

used to find how many lots the bullder will
possible. (Lesson 3)

hawve to bulld on? Select all that apply.

Ingredients Amount asaon ty

. ' 1 5.3

Ginger r 553

5 0

Eﬂ}l' Sauce =L | —

'15 T |

Garlic =i 5 3

[ 2

1 = %3

A. How many whole servings of marinade g-— x -%-
willl the 3 cups of soy sauce makea? ‘2 3
e x -

5 1

e

2 3

B. How many cups of soy sauce will be . Open Response Three-fifth pound of pasta
left over? is enough to feed 6 people. (Lessan 5)

A. Write a division equation to find the
number of pounds in each serving.

B. How many pounds are in each serving?

12. Multiple Cholce A restaurant has a

3 ;
8 Multiple Choice Tony is making chicken Tlul] pan of lasagna. If the cost is $20 per

enchiladas. He neads %Jnr of sauce for each
enchilada, How many enchiladas can Tony
miake with 'Ejar of sauce? Lesson 4)

% pan, how much will the restaurant charge

for the %—full pan of lasagna? fLesson 5)
@ $20

6 enchiladas ® $45
@ 7 enchiladas @ $60

(D) 8 enchiladas @ $125

13. Open Response Find the quotient of
13 = 4—;— written in simplest form. {Lessan 5)

(&) 5 enchiladas

8. Open Response Dlulde—g- = % [Lesson 4)
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Module 4

fntegers, Rational Numbers,
and the Coordinate Plane

£ Essential Question

How are integers and rational numbers-related to the coordinate plane?

What Will You Learn?

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

KEY Before | After

O—Idnn‘tknmrr. O—I‘veheardufit ‘D—1knnwi‘ﬂ O | G G D o | G

using integers to represent quantities

graphing integers on a number lineg
finding opposites of integers

finding absolute values of integers

comparing and ordering integers

graphing rational numbers on a number line

finding absolute values of rational numbers

comparing and ordering rational numbers

Commr a5 AR Craw P B e stin

grapﬁmg points in the cn-nrd.lna-t.e plang

reflecting points in the coordinate plane

finding distance between paints in the coordinate plane

|I| 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 integers,
rational numbers, and the coordinate plane.
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What Vocabulary Will You Learn?

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

O absolute value
O integer
O negative integer

O opposite

Are You Ready?

O positive integer
O quadrants
O rational number

O reflection

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

Then complete the Quick Check.

Quick Review

Example 1
Compare decimals.

Fillin the ()
statement.

16( )13
13

10 12 14 16 1820

with <, = or = to make a true

16

Since 1.6 is to the right of 1.3, 1.6 > 1.3.

FiEhlna:hOwﬂh{.}.nr‘:tnmhen
true statement.

177075
2.48( )as0

Quick Check

Example 2
Compare fractions.

Fill Inth.eOv.Iith < = of = to make a true
statement

2 i

20%

Rewrite the fractions =0 that they have a
common denominator. Then compare the

numeratons.
2_4 1

ST%W W10

. : 2 7
Since 4 is less than 7, z < o

Fill in 2ach Owlth <, = or = to make a
true statement.

2570w
303

How Did You Do?

Shade those exercise numbers at the right.

Which exercises did yvou answer correctly in the Quick Check? ORORE

192 Module 4 - Integers, Rational Mumbers, and the Coocrdinate Plane
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Lesson 4-1

Represent Integers

| Can... use positive and negative numbers, as well as 0, to
represent quantities in my everyday life and use a number line to
visually represent the guantities.

Explore Represent Integers

Gﬂnline Activity You will explore how positive and negative values
can be represented on a vertical number line.

Tomyre enmmairie s fa———

Learn Use Integers to Represent Quantities

An integer is any number from the set [, —3, -2, -1 0, 1. 2, 3, _],
where "._" means continues indefinitely.

A negative integer is an integer less than zero and is written with a
— sign. A positive integer is an integer greater than zero, and can be
written with or without a + sign.

Megative integers Positive integers are

are less than zero. grester than zero:

.
[
|

=
g =
-

N

Zero is neither

negative nor positive.

{continued on next poge)

What Vocabulary
Will ¥ou Leam?
integer

negative integer
positive integer

Math History
Minute

Early notations for
negative numbers were
used by the Chiness and
Hindu mathematicians.
The Chinese drew a
diagonal stroke through
the right-most non-zero
digil to indicate a
negative number and
used red and black
computing rods to
indicate posithve and
negative values,
respectively. The Hindu
mathematicians placed a
small circle above each
negative value, Thus, 4
indicated —4.
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&) Talk About It!
Give another example
of when using a
vertical number line is

useful. Explain your
reasoning.

Wl Think About It

What does the ward
loss mean?

&) Talk About It!

Describe another real-
waorld situation that can
be represented by —10.
Explain the meaning of
zera in that situation.

E Go Online Watch the animation to see how integers are used
in real life.

Suppose Anabeth is traveling to different parts of the country. She
lags the temperature in each location. When Anabeth was in Miami,
Florida, the temperature was B0 degrees. That same weelk, she
traveled to Carnbou, Maine, where it was —10 degrees.

How can Anabeth represent the positive and negative values in her
temperature log?

@ Example 1 Use Integers to Represent
Quantities

A football team has a 10-yard loss in one play.

Write an integer to represent the situation. Explain the
meaning of 0 in the situation.

Part A Write an integer to represent the situation.
Because the situation represents a loss, the integer is negative.

The integer used to represent the situation is

Part B Explain the meaning of zero in this situation.

In a football play, the integer 0 represents
of lost

yvards gained

194 Module 4 - Integess, Rational Numbers, and the Coordinate Plane
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Check

The elevation of Death Valley Mational Park is the lowest in
Morth America at 282 feet below sea level.

Part A

Write an integer 1o represent the situation.

PartB

Explain the meaning of zero in this situation.

m Go Dnillne ¥ouw can completé an Exira Example online.

Learn Graph Integers on a Number Line |

Integers and sets of integers can be graphed on a number line.

To graph an integer on a number line, place a dot on the number line
at its location. Positive numbers are graphed to the right of zero on a
horizontal number line, or above zero on a vertical number line.
Megative numbers are graphed to the left of zero on & horizontal
number line, or below 2ero on a vertical number line.

A set of integers is written using braces, such as (2, —3, 0}

The set of integers [2, —3, 0] is graphed on each number line. %‘ Talk About It!
Compare the
+ | : 4 - b L horizontal and vertical

-3 g =] o 1 2 a number lines.
g B
2 &
14
0 &

=1 4 "

=4
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Example 2 Graph Integers on a Number Line
Graph the set of integers {—4, 2, —1] on the number line.
Place a dot at —4, 2, and —1.

Check

E--En Owiline You can complete an Extra Example onfine.

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

answerad?

196 Module 4 - Integers, Rational Numbers, and the Coordinate Plane
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Practice Y Go Online You can complete your homework online.

Write an integer to represent each situation. Explain the meaning of zero in
each situation. [Example 1)

1. Since his last vet appointment, a cat lost 2. On first down, the football team gained
2 ounces. 7 yards.

3. Abigail withdrew $15 from her checking | 4. By noon, the temperature had risen
acoount. 5 degrees Fahrenheit.

5. For the month of January, the amount of 8. A dolphin is 20 feet below sea level

snowfall was 3 inches above average.

Graph each set of integers on a number line. Example 2)

7. [-2.0.4) 8. [5. -5, —6)
- ———————— R AR
- =5 = =3 =2 =1 O 1 2 3 4 &5 & - =5 =4 =3 =2 =1 O 1 2 3 4 & 6
9; [_3. _4.1] 1“. {_T, 3.5}
L 1 Il i i L Il L 1 'l i L
9 g o g o o O s s o o o s
=] =6 =5 =4 =3 =2 =1 1. 2 3 4 5
{7 -3 -1
7 ] 12. [(-1,0,1]
[ ! 1 L 1 [l | 1 1 1 [ i 1
T . Py T . ) A S e T b
- "3- —2 "t ﬂ 1 1 3 4 5 E ? E -'E' ‘__5 "" _3 . __1 ﬂ 1 1 3 4 E

Test Practice

13. The low temperatures for three consecutive | 14. Multiple Chelee Salton City, California is

days were —5°F, 3°F. and 4°F. Graph this set located 38 meters below sea level. What is
of integers on a number line. a possible elevation for Salton City?
i i i i L i L i L i L
T T T T T T T T T T T 33[: M
=5 —4=3=-2 -1 0 1 .2 3 4 5 @
38 m

@ﬂm
©@-38m
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Apply
15. Rodney is performing a science experimeant. The table
shows the temperature of two liqguids he is using. Graph

the integers that represent the temperatures on a number , A —4C
line. Which beaker's Iquid is closer to 0°C? Explain. , E 2C

Beaker | Temperature

i
1

i
T
1 3

51
.

i (] i (] i
i L ] I L] I
-5 —4 -3 -2 =1

16. Sydney owes her mother $5 and her brother owes her mother $7. Graph the
integers that represent the amount they owe their mother as a negative integer
on a number line. How much more will her brother have to repay their mother

than Sydney? Explain.

M—_
|

—

=

F—t————
-8 -7 -6 -5 -4 -3 -

17. @:- Use Math Tools Explain how to find the 18. At midnight, the outside temperature was

distance between 1 and —3 on a number O°F.
line. a. By 6:00 A M., the temperature had

dropped 4°F, and then the temperature
raised 10°F by noon. What is the

temperature at noony

b. What represents zera in this situation?
Explain.

19. Create Describe a real-world situation that 20. @: Justify Conclusions Craig has $28 in
can be represented by a negative integer. his checking account. He wanis to make a

Then write the integer. withdrawal of $30. Will his checking account

balance be represented by a positive or
negative integer after the withdrawal?
Justify your conclusion.

198 Module 4 - Integers, Rational Numbers, and the Coordinate Plane
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Lesson 4-2

Opposites and Absolute Value

| Can... understand the absolute value of integers and how to order What Viocabulary
these numbers. Will You Leamn?
absolute valuea

oppaosites

Explore Opposites and Absolute Value

G‘

Online Activity You will use Web Sketchpad to explore opposites
and absolute valus.

959

]

L

Fﬂ:‘u’.

Learn Find Opposites

Integers are opposites when they are the same distance from zero
on a number line, in opposite directions. The opposite of a positive
integer is indicated by using the notation —{2), which is read the
opposite of wo. The opposite of a negative imeger s indicated by
using the notation —(—2), which is read the opposite of negative fwo.

—{—2} i5 two units

(=2} i= two units

to the left of zero

to the right of zem

i

i i i L
L L L ¥
O 2

(&) Talk About It!

Explain why O is its
3 oW opposite:

i
I
I
T 1

S0, —(—2)is 2.

The opposite of the opposite of a number is the number itself

—4& and —[—{=4)] are four
units to the left of zem

—[—4&) is four units
to the right of zero

Ll ==
=+

[
(i}

b

|
g
1
h‘I_—
i
i
£l
—
bl

So, —[—{—4)]is —4.
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2 Talk About Il
Can all pasitive
integers be written with
ar without the + sign?
Can all negative
integers be written with
or without the — sign?
Explain,

Example 1 Use a Number Line to Find
Opposites of Integers

Find —{—5).
Graph —5 on the number line.

i "I R
1 R
a1 2 3 4

_.-1-
==

] i iq L i
L] ! L] L] !
-6 -5 —4 -3 -2 —

The point graphed at —5is _________ units to the left of 0. The paoint
that is the same number of units to the right of 0 is 5.

S0, the opposite of —5 is

Check
Find —{—21).

E- Go Online You can complete an Extra Exampie anline.

@ Example 2 Find Opposites of Integers
Using Symbols
Asia and LaToya are building a sandcastie and digging a moat around

the sandcastle. They would like the moat to be as deep as the
sandcastie is tall. The sandcastle is 17 inches tall.

What integer represents the depth of the moat? How does this
integer compare to the height of the sandcastle?

The depth of the moat can be expressed as the integer that is the
opposite of 17 The opposite of a positive is negative.

S0, the integer that represents the depth of the moat is —{17)
or

The integers representing the height of the sandcastle and the depth
of the moat are opposites.

Check

Josh is planting a flower that is 6 inches tall. He wants the hole he is
digging to be as deep as the flower is tall. What integer represents the
depth of the hole? How does this compare to the height of the flower?

D Go Online You can complete an Extra Example online
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Example 3 Find Opposites of Opposites

of Integers
Find —[—{—3}].
=[-3)]
N
3 The opposite of —3 is 3.
-3 The opposite of 3 is —3.

Sp, the opposite of the opposite of —3 is

Check
Find —[—{—1}.

Eﬁnunjht fou can complete an Exira Example oniine.

Learn Absolute Value of Integers

The integers 4 and —4 are each 4 units from 0, even though they are
on opposite sides of 0. Numbers that are the same distance from
zero on a number line have the same absolute value.

Words

The absolute value of a number (s the distance between
the number and zero on the number line.

Model
F

§ units i uEits

L J L | [ |
LI ] [
=3=2=-1 01 2 3
Symbaols
The || symbol around a number means the absolute value
of that number.

i
;

I
Pl
=H=5-

|4 =4 The absolute value of dis 4.

|—4| =4 The absoiute valus of —4 is 4.

D Talk About It!
Compare the opposite
of the opposite of a

number to the original
nimbeer.

e e e e

=) Talk About It!

Why k= the absolute
value of a number
never negative?
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¥ Thirik About It
I the location
regresented by a
positive or negative
integer?

'S Talk About It!
What other number has
the same absolute
value as —1507 Explain
YOUr ressoning.

@ Example 4 Find the Absolute Value of Integers

A cave explorer started at sea level and descended in a cave.
Her location, in relationship to her starting point, can be
represented by —150 feet

How many feet did the cave explorer travel?

To find how many feet the cave explorer traveled, vou need to

find |—150|.

To find the absolute value, find the distance between the number and
Zero on 8 number fine.

Graph —150 on the number line.

| i | L | i | i
T F 1 I 1 T 1 L

i
t
=200 ~-150 -1 -=50 4]

How many units from Ois —1507 __________ units

Sao, the cave explorer traveled |—150| or 150 feet

Check

Yixi dropped a coin in a wishing well. The top of the well can be
represented by O feet. The location of the coin can be represented
by —32 feet. How many feet did the coin fall?

mﬁu Online You can complete an Exira Example anfine.

Pause and Reflect

How are opposites related to absolute value? Why do you think these
concepts are coverad in the same lesson?

202 Module 4 « Integers, Rational Mumbers, and the Coordinate Plane
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Practice

Find the opposite of each integet [Example 1)

1. 3 | 2.2

4. Chad is planting a plant that is 4 inches tall.
He wants the hole he is digging to be as
deep as the plant is tall. What integer
represents the location of the bottom of the
hole? How does this compare to the height
of the plant? [Example 2)

Find each value. [Examples 2 and 3)

6. —(—15) = T 1=

L It —

12. A mountain climber started at sea level and
descended down a clifi Her location can
be represented by —75 feet. How many
feet did the mountain climber travel?
{Exarmple 4)

Test Practice

10. {—{B5)]= ——

G Ga Online You can compete yolur hamesork aanling.

5. A hill on a dirt bike course is & feet tall, The
valley below the hill is as deep as the hill is
tall. What integer represents the location of
the bottom of the valley? How doeos this
compare to the height of the hill? {Exampie 2)

8 —[—{-7=——

1. —[—(100]] =

13. The temperature was —5°F when Tiffany
woke up in the moming. By noon, the
temperature was O"F. How many degrees
did the temperature chanqge? [Exvamgle 4)

14. Multiselect Which of the following represent opposites?

—4 and 4 | —tand1
—2 and —1 |0 and1
—7 and —B |10 and —10
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Apply

15. The tahle shows the minimum and maximom

elevations, relative to sea level, of sewveral
hiking trails. Which hiking trail has the least
change in elevation, related to sea level?
Explain how you solvad.

16. The table shows the lowest and highest
record temperatures for three cities. Which

city had the greatest change in record
temperature? Explain how you salved,

17. 717 Reason Inductively Determine if the
following statement is true or folse. Explain
Your reasoning.

The absolute value of o negative integer is
always o negative integer,

19. -‘E’Ju:'.“l:i'l‘gilI Conclusions A student states
that —x is always equal to a negative
integer. Is the student cormect? Justify
Your reasoning.

l Minimum Maximum
Elevation (ft) | Elevation (ft)
Eastern Point —85 78
Northern Star | —150 _ 34
|SoutheraMoon| 62 | 48

Cit Lowest Highest
=t Temperature (°F) | Temperature [“F)
| Boston | —30 _ 104
Las Vegas a8 18
Pittsburgh 22 103

18. [l Find the Error Judith states that
—|14| = 14 because the absolute value can
never be negative. Find her mistake and

cofrect it

E«DT@P Persevere with Problems dentify
integers for x and y that make the following
statement true.

x> yand [x << ¥
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Lesson 4-3

Compare and Order Integers

| Can... correctly order rational numbers, including integers and
absolute values, and then use a number line to write a statement of

inequality,

Learn Compare Integers

To compare integers, you can compare the signs as well as the
magnitude, or size of the numbers. If the signs are different, the
positive integer will always be greater than the negative integer.

‘ Compare 2 and —3. \

The signs are different, =0 compare the signs. A positive
integer i= always greater than a negative integer, so 2 is
greater than —3.

2> —3

If the signs of the two integers are the same, you can use a number line
to compare them. On a horizontal number line, positive integers are
graphed to the right of zero, while negative integers are graphed to the
left of zero. The greater numbers will be farther to the right

Cn a vertical number line, positive integers are graphed abowve zero,
while negative integers are graphed below zero. The greater numbers
are graphed farther above zero.

‘ Compare —2 and —3. \

The signs are the same, so use a number line to comparea
the integers. Because —2 |s graphed farther to the right
than —3, —2 i= greater than —3.

g = . . . . .
-3 =2 - 0 1 2 3

&) Talk About It!
When comparing twa
negative numbers, like
—2 and —3, what do
you notice about the
absolute value of —2
compared to the
absolute value of —37
Does this hold true
when comparing other
negative numbers?
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@ Example 1 Compare Two Integers
Justin has a score of —5 on the Trueville Trivia Game.

G Think About It Desiree’s score is —3.
Haw can you compare Write an ineguality to compare the scores. Then explain the
two negative numbers? meaning of the inequality.

Part A Write an ineqguality.
Graph the integers on the number line.

-

L
1

3 —

L
T

i
1
=1 O 1

i
T
5

H-
LA
R ==
w =+
o

-5 -

Compare. Which number is farther to the right on the number

line?

The inequality is —3 > —h.

& Talk About It
What is another way to
write an inequality Part B Explain the meaning of the ineguality.
comparing —2 and —57 : S : o
Explain why this Since —3>-5,_____ has a greater score in the trivia game.
inequality is also true.
Check

Andrew and his father are hiking near Tackle Box Canyon. Their
current elevation, in relation to sea level, is —38 feel Tackle Box
Camyon has an elevation of —83 feet.

Part A Write an ineguality to compare the elevations.

Part B Explain the meaning of the ineguality.

Eﬁn Online You can comalele an Extra Exampls onine.
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Learn Order Sets of Integers

You can use a number line to order a set of integers from least to
greatest or from greatest to least.

[3 Go Online Watch the animation to see how you Can use a
number line to order a set of integers.

The animation shows how to graph the set of integers
[—8, 3, -1, 0, 6] on a number line.

& Talk About It!

How does a number
iine help to organize a
2t of inlegers?

-ttt
3

+
-8-7-6-5-4-3-2-1 0 1 2 [

LA =
b e
[v's I

A
I
4

58]

From left to right, the integers
from least to greatest are
{—8.—1,0, 3, 6]

from greatest to least are
(6.3,0 —1 —8]

From right to left, the integers

o Example 2 Order Sets of Integers

The table shows the lowest accessible elevations for several
continents.

Lowest
Elevation (m)
Antarctica | ~50
Australia | 15
'Morth America|  —B6

'South America|  —105

Order the continents from least to greatest according to their
lowest elevation.

Graph the integers on a number line.

I-11]5 =85 =50 =15

& Talk About It!

The lowest elevation
in Asia is near the
Deaad Sea at —423
meters, The loweast
elevation in Africa is
near Lake Assal at
—157 meters. How
would adding these
values to the data set
change the number
line and the order of
the elevations?

S L, A e s

! 1 ] 4
=13 =00 -8 -80 -70 -50 -50 -—-40 -30 =20 -10

Which contiment has the least accessible elevation?

Which continent has the greatest accessible elevation?

So, the continents writtan in order from least to greatest elevation are

South Amerca, Morth America, Antarctica, and Australia.

Lesssn 4-3 « Compare and Order Integess 207




Check

The table shows Kesha's cell phone use over the last four months.
Positive values indicate the number of minutes she had remaining,
and negative values indicate the number of minutes she went ower.
Arrange the months from fewest to most minutes remaining at the
end of each month.

Mumber of Minutes
Maonth Orver/Under

) Go Online You can complete an Extra Example anfine.

Pause and Reflect

Dhid you struggle with any of the concepts in this Check? How do you
feel when you struggle with math concepts? What steps can you take
to understand those concepts?
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Learn Distinguish Absolute Value from Order

You know how to order numbers when you see them on a horizontal
number lime. The values increase as they mowve to the right, and the
values decrease as they move Lo the left

What happens to the absolute value, or magnitude, of numbers as
the values increase or decrease? Since absolute value is the distance
8 number is from zero, the absolute value increases the farther the
number is from zero.

As a positive value increases, or moves farther from 0, its absolute
value also increases.

WValue increases

-

o

-
Absoiute Value inCreases

As a negative value decreases, or moves farther from 0, its absolute
value increases.

Valie decreases

b

-
Absolute Yalue increases

Suppose Kaito and Ember are scuba diving.

Kaito dove to 25 feet below sea level. This can be represented by the
integer ________.

Ember dove to 30 feet below sea level. This can be represented by
the imeger —__ Who reached a greater depth?

You know that —25 > —30. but this does not mean that Kaito's depth
was greater. When determining who reached a greater depth, you
nead to consider the magnitude of the numbers, not just their
placement on the number line.

The ahsolute value of 8 number takes into acoount tha

number’s magnitude Q@ Talk About It

Some words imply a

What is the absolute value of —307 negative value, like
: depth. What other
What is the absolute value of —257 wards imply the sign of

Which absolute value is greater? the number?

Since |—30| > |—25|. Ember's depth is greater.
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@ Example 3 Comparisons with Absolute Value

Explain why an account balance less than —$40 represents a debt
greater than $40.

Debt is the money owed by one person to another person.
An example of an account baelance less than —%40 s —%50.

Write an inequality comparing the two amounts.
-850  —%40

Use the absolute value to determine which integer represents
a greater debL

I-s50|| | |-$40]

An account balance less than —%50 has a lesser value, but a
greater absolute value,

So, an account balance of —$50 means a debt of $50, which is
greater than a debt of $40.

Check

Explain why an account balance less than —$5 represents a
debt greater than $5.

E‘Eﬂ Onlime You can complete &n Extra Example onling.
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@ Apply Chemistry

The table shows the freezing points in degrees Celsius for six
substances. Nitric acid freezes at —42°C. Between the freezing points
of which two substances = the freezing point of nitric acid?

Freezing Point
[‘Cel=ius)

Substance

Acetone . —05

Water 0
| Carbon Dioxide | —78
fﬁﬂa_. Water -2

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 questions with a partner.

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

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

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

4 How can you show your solution is reasonable?
e-'ﬂ'ril:! About ! Write an argument that can be used to defend
your solution,

A Talk About It!

How could you solve
this problem another
way?
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Check

When a football player causes a penalty during a game, the team can
lose yards on the play. The table shows the number of penalty yards
certain players lost during a game. Which players caused more
penalty yards than Luis?

ﬂﬁnﬂlﬂh& You can complete an Extra Example anling.

(T1} Foldables It's time to update your Foldable, located in the

Module Review, based on what you learned in this lesson. If you

hawven't already assembled your Foldable, you can find the
instructions on page FLL

—————————————————— -——

s J
e

compare ansf ordey

ponrtive and negative numbers

—
e
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e
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i
|
a
;
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E r T M= s
enod Lidis!

Practice

1. After playing 18 holes of golf, John's score
was —4 and Terry's score was —1. Write an
inequality to compare the scores. Then
explain the meaning of the inequality:
(Example 1)

3. The table shows the freezing points for
gases, Order the gases from least to
greatest according to their freezing points.
[Examipie 2}

| Freezing Paints ["C)

Argon —189
Carbon Monodide —205 .
o S = ,
Helium —272
Oxyoen —-219
Sulfur Dioxide 72

8. Explain why an elevation less than —5 feet
represents a distance from sea level greater
than 5 feet. (Exampie 3)

7. In a goif match, Jesse scored & over par,
Meil scored 3 under par, Felipe scored
2 over par, and Dawson scored an even par.
Order the players from least o greatest
sCore.

Y Go Online You can complete your homework online.

2. The record low temperature for Bulfala,
Mew York is —20°F. The record low
temperature for Chicago, lllinois is —277F.
Write an inequality to compare the record
low temperatures. Then explain the meaning
of the inequality. [Exampie 1)

| 4. The table shows the scores for players in a

trivia game after the first round. Order the
players from least to greatest according to
their scores. ([Exampis 2

Diana 3
| Jace i N ;j 3
Oneida —7
. Molan 5
‘Rachel | 1

6. Explain why a balance of less than —$10
represents a debt greater than $10.

[Example 3)

Test Practice

8. Table tem Crder the inteqgers from
least to greatost,

9, —8 —-2,4,—9

greatest
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Apply

9. The table shows the lowest elevations for several countries. The
iowest alevation in the United States is —B6 meters. Between the Country

elevations of which two countries is the elevation for the United

States?

10. A group of students participated in a small business challenge. The
table shows results for the students’ budgets. The student with the

Lowest

Elevation (m)

Argentina —105
China | —154
Egypt | 133
Ethiopia —125
Libya | 47
! Morocoo —55

Student | Budget

greatest amount under budget wins the challenge. In what place did Casey | $2 under

Drave finish? Dave even
Liby 55 over
Luke 4 over

M. Create Write a real-world situation that
compares two negative integers. Then
represent the situation with an inequality.

13. Order [—25,4 23, -1, 5, —3, 0.66] from
least to greatest.

Mike | $1under
Tyrone | 56 under

12. {7 Justify Conclusions A student said
—5 Is less than —4 and |—5| is less than
|—4|. Is the student correct? Justify your
reasoning.

14. @ Identify Structure Suppose p= 2.
Identify all the integers for x that make
lx| < |¥| & true statement.
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Lesson 4-3

Rational Numbers

| Can... order rational numbers and understand that the absolute What Vocabulary

value of rational numbers shows thelir distance from 0. Will You Leamn?
rational number

Learn Rational Numbers

Recall that natural numbers are from the set {1, 2, 3. 4, _Jwhere __.
means continues without end.

The set of whole numbers includes the set of natural numbers and Q.

Integers are any numbers from the set [ —3. -2, —1. 0.1, 2, 3. .}
where _. means confinues without end.

Amy number that can be written as a fraction -E-, where o and b are

integers, and b £ 0, is a rational number. & rational number can
always be represented as a point on the number line.

Rational Mumbers
@ Talk About It

Whale . Is —3.77 a rational

Mumbers number? Explain your
o reasoning.
i
=
! Learn Graph Rational Numbers on a Number Line
=
2 Rational numbers and sets of rational numbers can be graphed on a
g horizontal or vertical number line. A set of rational numbers s written
T =
using braces, such as {2.1’5, —1=, {I}. To graph a rational number on
the number line, place a dot at its location. Talk About It!
) Suppose the same
13 o 235 numbers are graphed
———— e - 4— on a vertical number
-3 =2 =i 0 1 2 3 line. Compara and

contrast the locations
of the numbers on the
harizantal and vertical
number fines.

Lesson 4-§ - Rational Mumbers 215



Your Notes Example 1 Graph Sets of Rational Numbers

Graph the set of rational numbers {—%, ~0.7, 25, —1.5] on the
. number line.

ko Think About It

Whal do you know )

AR loeation ol Step 1 Find the integer boundaries of the set

skl rmionn The values in the set lie between the integers __________and

numbers on a numbear

line? negative

numbers?
Step 2 Graph the raticnal numbers.
To graph the set, it may be helpful to rewrite the fraction and mixed
number as decimals in order to find the locations on the number line,
+] W

& Talk About It

Instead of writing the

fraction and mixed Then graph each value on the number line. Label each point with the

number as Qecimals. value in its original form.

you can write the

decimals as fractions.

Compare the two -18 07 - 22

methods. [P A S R S - | } * f
- - 0 1 2 3
Check
Graph the set of rational numbers {—'E% 15 % —[‘.LE] on the
number line.

: L T L 'I T Ir + L T T T T L 'I

=3 -1 0 1 2
E'Eu Onlime You can complete &n Extra Example onling.
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Learn Absolute Value of Rational Numbers

The rational numbers 2.5 and —2.5 are each 2.5 units from 0, even

though they are on opposite sides of 0. Numbers that are the same
distance from zero on a number line have the same absolute value.

Words

The absolute value of a ratlonal number is the distance
bebtween the rational number and zero on a number line.

Model

i

unit

i 2.5 units A

e e S
=3 =2 = 1]

-

.
b = [in
Ll

Symbois

(25| =258 The absolute value of 25525

|-25| =25 The absolute value of —2.5i5 25

Q) Talk About It
Why is the absolute
value of & number nol
the same as the
opposite of a number?

@ Example 2 Find Absolute Value of Rational
Numbers

The lowest point in a certain cave has an elevation of —53 4 meters.

If the cave entrance has an elevation of 0 meters, evaluate [—53.4|
to determine the number of meters a hiker would descend to reach
the lowest point.

Graph —53.4 on a number line.

B e T e B e B T B B e E T e S SRR
=55 =50 =45 =40 =35 =30 =25 =20 =% =40 =5 L&

How many units from O is —53.47

S0, the hiker descended __ meters.

Check

The Miller family is having an inground pool installed. The deepest
point will be —975 feet below ground. If the ground has an elevation
of 0 feet, evaluate | —9375] to determine the depth of the pool.

Eﬁ-ﬂ Onlime You can compbele an Extra Exarmple anling.
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(&) Talk About It!
How can you use what
you know about the
signs of the rational
numbers to quickly
compare them?

Learn Compare Rational Numbers

To compare bwo rational numbers, you can compare the signs as well
as the magnitude, or size of the numbers.

If the signs are different, the positive rational number will always ba
greater than the negative rational number.

‘ Compare 15 and —1.2. \

The signs are different, so compare the signs. A positive
raticnal number is always greater than a negative rational
_ number.

15> —12

If the signs of the two rational numbers are the same, you can graph
the numbers on a number line to compare them. If the numbers are
written in different forms, it may help to graph the numbers if they
are both written as decimals or both written as fractions. Greater
numbers are graphed farther to the right on the number line.

‘ Compare —1.5 and —1.2. \

The signs are the same, so use a number line to compare
the numbers.

S o

=3 -2 a 1

—15 < —12

Pause and Reflect

Are you ready to move on to the Example? f yes, what have you
learned that you think will help you? If no, what guestions do you still
hawve? How can you get those questions answered?
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Example 3 Compare Raticnal Numbers

12
Compare —0.51 and T
Step 1 Write the fraction as a decimal.
—;2—5 = mewrite the fraction as a decimal so that the
femier] values are in the same fonm.

Step 2 Graph the values on the number lina.

2
=051 735

f Think About It

How can you compare
rational numbers when
they are written in
different forms?

e e L T

I r r
=1 =080 =080 -070 —060 —0.50 —040 —030 —0.20 —0:10

The number —0.51 is farther to the left on the number line.

12
So, —051 < —5e-

Check
Compare —% and —0.413.

E Ga Online You can complete an Extra Example online.

1]

&) Talk About It!
How can you compare
the numbers withoul

graphing them on a
number lins?

Pause and Reflect

Describe some examples of where you might have to compare
rational numbers in your everyday life.
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O Talk About It!

How does place value
help you order the
set of numbers

|3 —03m8. —gra3}e

f Think About It
How can you order
rational numbers when
they are written in
differant forms?

&) Talk About It!

How does a number
line help you visualize
the arder of rational
numbers?

Learn Order Rational Numbers
To order rational numbers, follow these steps:

1. Write each number in the same form. Since there may be different
denominators in the fractions, it may be easier to write all of the
numbers as decimals,

2. Use the signs of the numbers, place value, or a number line to
compare the numbers.

3. Order the values from least to greatest or greatest to least

To order the set of numbers {-} , —0375, —%, D.E.]. graph each

number on a number line. The least value is farthest to the left and
the greatest value s farthast to the right.

17

-0.375 ~50
—t—=— ——
-1 =075 -05-025 0 025 05 075 1

0.3

g

So, the set of numbers In order from least to greatest is

and from greatest to least is

Example 4 Order SE"[E- of Rational Numbers

25 } from least to greatest.
Step 1 Write the mixed numbers as decimals.

urdermum{—zqs,

A6 =— ___I P L
246 =-246 2 | 25 =

Step 2 Graph the numbers on a number line.

1
-2 —245 5

I : .- : |r l | I : I H I : I : l I ' | l
—3.[[! =290 =280 I?I:I —EE-I.'I EEEI Edﬂ 13[1 E.II] =210 E[H]

Su,meselnfnwnbersln order from least to greatest is — 2-- —2.46,
—lﬁ-

Check

Order the set {2.12. —21,2:, —Eé}fmm least to greatest.

-

L) Go Online You can complete an Extra Example online.
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@ Apply Gardening

Mr. Plumb’s agriculture class is growing pumpkins under different
conditions. The table shows the change in weight for each student’s
pumpkin in relation to the weight of the pumpkin with the current
class record. Which student’s pumpkin(s) broke the record? Which
student’s pumpkin was closest to the record?

Student | Change
Ricky % Ib
Debbie  —01BIb

— . :
Suni . ‘3-#- oz
Leonora —30Z

1 What is the task?

Make sure you understand exactly what question to answer of
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?
Lise your strategy to solve the problem.

4 How can you show your solution is reasonable?

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

E Go Online watch
the animation.

& Talk About !

Why was it impaortant
to notice the units
were different?
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Check
The table shows the change in the actual amounts of rainfall, in

amount that it usuaily receives during those weeks. In which week
was the rainfall closest to the average?

2 16
3 0.3

y
4 13

E Go Online You can complele an Exira Example onling.

inches, that a city received over four weeks in relation to the average

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

instructions on page FLL

BT —r
compare and crder I

4 poartive ard segatiee numbess

E e

L]

¥

2

E

ol

"

i

E a e L
I

222 Module 4 « Integers, Rational Mumbers, and the Cocsdinate Plane

i

B

i :.._. .-\.'_'-. > :E...." s !

I

Vo -y G gy



Commrah G W Cram H B (e sinin
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% S TTRE Fanogd Ligts

Practice Y Go Online You can complete your homework online.

Graph each set of rational numbers on a number line. [Example 1)

1. [— 03, -27.025, —%] 2 {—;‘;. —14, 1%, —ms}

3. Mammoth Cave in Kentucky has a minimeem 4. A scuba diver was at a depth of —BD% feet

elevation of —1241 meters. Suppose a hiker How many feet did the scuba diver travel if
traveled to the bottom of the cave. How the diver traveled to the surface of the
many meters did the hiker travel? [Example 2) acean? [Example 2)

ﬁllinﬂmOvﬂm{.}.m = to make a true statement. Exmple 3)

5. —024 O —1—3E= 5 —% O 076

4 7
7. —4o()—416 8. —552 O —5L

Order each set of rational numbers from least to greatest. (Exampls 4)

Fi 3 1 23
9. [-4.25, —4L —a= 10. [-155, —1-0 —12=]
Test Practice
1. The change in runners’ goals and their 12. Table tem Order the numbers from
actual times is shown in the table. Order the least to greatest.
changes from least 1o greatest
—175, 2. 125, —2.0
Runner | Change [min)
least greatest
Sean —32 o
2
Lacy 15
Maura 143
Am =)
oS 5

Leassn d-4 « Rational Numbers 223




Apply
13. Saeng wants to run the 100-meter-dash in a 14. In science class, students are growing

certain number of seconds. The table plants. The table shows the change in the
shows the change in times from her goal heights between the heights of some

and her actual times for five races. Between students’ plants and the height of last year's
which two race numbers is Saeng’s third tallest plant. Order the changes from least
race? to greatest.

Race | Change in Time from Goal (s) Student Change

15. Create Write about a real-world situation in which you compare fwo
negative rational numbers. Then write an inequality comparing the two
numbers.

16. ({7 Justify Conclusions A student said —2+ s less than —2.2 and |2 is
less than |—2.2|. Is the student correct? Justify your reasoning.

17. '.@" Reason Inductively Determine whether the following statement is
always, sometimes, or rever true. Justify your reasoning.

If x and y are both less than O and x < ¥, then —x > —¢
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Lesson 4-5

The Coordinate Plane

| Can... recognize rational numbers and graph them in the What Viocabulary
coordinate plane. Will You Leam?
guadranis

Explore The Coordinate Plane

6‘

Online Activity You will use Web Sketchpad to explore the
coordinate plane.

a i - - E kS
—— e Em—
[l T ——,

Learn The Coordinate Plane

The coordinate plane is formed by the [

intersection of two number lines, or axes, that Y

meet at right angles at their zero points. The -'t—m"t"ﬁ Qupdtemt @ Tallk About It

intersection of these number lines separates How can you tell in
: —4—3-2- 23 41

the coordinate plane into four quadrants: [TIT,IIT] which quadrant the

Quadrants 1, I, ll, and N Ousscirant 1l 5| Guadrant | paint [% _?] liae?

You can use the x-coordinates and X '

E y-coordinates to identify the quadrant in which
z a point is located. The axes and points on the axes, such as
; {(—3, 0)-and {0, 0.5), are not located in any of the quadrants.
=
‘i Lise what you know about the coordinate plane to complete the
: table.
ST - - ¥- X- ¥-
uadrant r_-.;_‘:-lju'.:jln.;]ieIr;|:1|:|r|'_1|r1i'_'|t1'_l Axis coordinate |coordinate
I positive X positive
I positive | ¥ 0
] negative | negative 0
5 |
| 0 negathe

I positive
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Example 1 |dentify the Quadrant
Identify the quadrant in which the point [—%f%]mmud.

1
|
Ceiacirant III3 Caairamt B

You can use the signs of the x- and y-coordinates to identify the
quadrant.

Because the -coordinate is negative, and the

-coordinate is positive, the point is located in Quadrant 1.

Check
Identify the quadrant in which the point {—1% —2%} is located.

Example 2 |dentify the Axis
Hentifythuui!nnwii:hthupuhﬂ[ﬂ,%]ﬁlmtud.

2
|

Chncirant Illg

e

Look at which coordinate has the nonzero value.
The _  <coordinate has the nonzern value.

So, the point lles on the y-axis.

Check

Identify the axis on which the point (0.25, 0) is located.

E Ga Online You can complete an Extra Example onlinge
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Learn |dentify Ordered Pairs

B Go Online Watch the animation to learn how to identify
ordered pairs of points graphed on the coordinate plane.

To identify the ordered pair graphed on the 1

coordinate plane, start at the origin.

B3 Ll

[N

First, move horizontally along the =y

X-axis, counting the units.

i B L

The x-coordinate of the point is —3.

=) Talk About It!
When identifying an
ordered pair that
represents a graphed
point, why ks it
important to count the
horizantal movement
from the argin Lo that
point first?

Mext, move vertically toward the paint, Lo by

counting the units.

s B L

The y-coordinate of the point is 4.

Lu L B2
=

5o, the ordered pair for the point is | ]

Pause and Reflect

Are you ready to move on to the Example? If yes, what have you
learned that you think will help you? i no, what guestions do you still

hawve? How can you get those guestions answered?
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f Think About It
In which quadrant does
paint D lie?

&) Talk About It!
Why is the ordered
pair [—1_ 1—}} incarrect
for naming point D?

Example 3 Identify Ordered Pairs
Identify the ordered pair that names point D.

A 2 |
1| E
= ol [ ] i
._.i.r_ _—1I E_
P
Start at the ornigin.
Mowve units right on the -axis until you reach the vertical

line that intersects with point D. The x-coordinate of point D is

Movedown __ unitto reach point D. The y-coordinate of
point D is

5o, the ordered pair that names point D is ('I% —1}.

Check
Identify the ordered pair that names point 8.

i

5
5]
I

Bﬁn Online You can comgalete an Extra Example onfing.
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Learn |dentify Points

B Go Online Watch the animation to learm how to identify points
graphed in the coordinate plane, given the ordered pair.

You can identify a point graphed on the coordinate plane using the x-
and y-coordinates. The x-coordinate indicates how far left or right to

maowe from the origin. The y-coordinate indicates how far up or down
to move from the origin.

Identify the point graphed at (—2, 4).

Pl 1.
2
2
1
-4 -3-1- x|
2 o
P
& Talk About It!
) ) How can you use whiat
Because the x-coordinate is negative, move left two units on the you know about the
X-axis. signs of the
coordinates in each
Bl 1tr quadrant to quickly
3 identify the point?
2
1
EFEEEELEFEND
9 R
o1 1

DERL

]

2

|
-1 -3 -7 -1 dx
R R

1

P

Point _________ Is located at (—2, 4). 1
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Example 4 identify Points
Identify the point lm:m.-dat(—:, %}

N

iR
i
-2 |1 o 3

L1I

Em

Start at the arigin.

Because the x-coordingte s negative, move ___ units left on
the _ -axis,
Move up _ unit because the wcoordinate is positive.

Se, point R is located at {—:, %}

Check

Identify the point located at {% —z:l.

a
il

= -1 |a 2 x|

I
:j -

m{iu Online You can complete an Exira Example anfine.

Pause and Reflect

How does what you already know about graphing integers on a
number line help you with identifying points on the coordinate plane?

230 Module 4 « Integers, Rational Mumbers, and the Coordinate Plans

LR Ny O i



Commr a5 AR Craw P B e stin

Learn Graph Ordered Pairs
To graph an ordered pair, place a dot at the point that corresponds
to the coordinates.

[3 Go Online Watch the animation to see how to graph
ordered pairs.

You can graph a point on the coordinate plane using the x- and
y-coordinates.

Graph Al—4, 3). The x-coordinate is —4. The ycoordinate is 3.

Because the x-coordinate is negative, move left four units on the
X-axis from the origin.

¥

1
I
1
i
s Ld kb E‘_..h.lu =
it
L
-

Because the y-coordinate i positive, move up three units.

i Bl

5

|
L

|

|
9
.
-

P
-

Graph point A by placing a dot at (—4, 3).

!

[

=

Lad Bl

[
PREAEE
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Example 5 Graph Ordered Pairs
Grq:hﬂ‘{—l%,—%}.

L)

TATdFATL

Start at the origin.

The x-coordinate is negative, so mowve
X-axis.

Mext, since the y-coordinate is negative, mowve
Place a dot at this location.

Check
Graph M{4.5, —1).

B Ga Online You can complete an Extra Example online

232 Module 4 - Integers, Rational Numbers, and the Coordinate Plane
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@ Apply Maps

The table shows the locations for several different places around
town. The grid shows a map of the town, and each sguare on the grid
represents one city block. Ben needs to go to the dry cleaner, which
i= 3 blocks west and 5 blocks north of the library. Where on the grid

should he go?

hit |
1
it

= g
Groceny {_I ﬂ] | ;
Library [ -—i} RLIPH PR .:‘:H—-:-'ﬂ t11t 24
Post Office | (1, 13) ]Ei' :

_|-§-

k3

1 What is the task?

Make sure yvou 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?
Lise your strategy to solve the praoblem.

4 How can you show your solution is reasonable?

@w&u About It! Write an argument that can be used to defend
your sodution.

& Talk About It!

Why was the location
of the library important?
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Check

The table shows the locations for several different places around
town. The grid shows a map of the town, and each square on the grid
represents one city block. Yamenah needs to go to the farmer’s
market, which is & blocks east and 2 blocks south of the post office.
Where on the grid should she go?

E :
s 1]
7
I
i
- —2 -1T_1T-‘—i- T 1 T Pl
N S
—1 -
1
it
—3
1

E Go Online You can comgplete an Extra Example onfing.

Pause and Reflect

Create a graphic organizer that will help you when you study
identifying and graphing points on the coordinate plane.
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.
Hams Period Diat=

Practice Y Go Online You can complete your homework online.

Identify the quadrant in which each point is located. [Example 1)

1 1 3 1
(-5 2) 2 (53 -64)
4 .3 1 L4
3. (533) . (~33.2)
B. Identify the axis on which the B. |dentify the axis on which the
point (—"31 ﬂ) is located. (Example 2) point {ﬂ, E-g-} is located. [Example 2)
Use the coordinate plane. identify the ordered pair ¥
that names each point. [Example 3) 2
A 1
T A
B- E -2 -1 o '3
-
9 C . 118
Use the coordinate plane. Identify the point for ¥
aach orderad pair. [Exampie 4) 2
11 i
10. (53] . .
1 -2 |- |& X
1M {—1, ‘I'j} I :
1 _l"‘ .
12. {—2. —1-2-} I—J
I
Test Practice
13. Graph A{%_ 1}. [Example ) 14. Grid Graph x{—'r% 2}.
¥ ¥
2 2
1| i
- - d x = ] |
_1| i
2 2
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Apply

15. The table shows the locations for several different places arcund a small
city. The grid shows a map of the city, and each square on the grid represents
one city block. Shannon needs to go to the library that is 2 blocks east and
3 blocks south of the bakery. Where on the grid should she go?

Courthouse {Clr% |
Restaurant t:l, -1}
TownHatl | (-1, 2) |

16. ({7 Identify Structure If the point (g, b) is
located in Cuadrant |, in which Quadrant is

the point {g, —b) located?

18. E’ﬂumnn Inductively Determine if the

following statement is true or fofse. Explain

YOur reasoning.

A point can be represented by maore than

one ordered poir,

17. ({17 Identify Structure If the point (—m, n) is
located in Quadrant |, what must be true
about the value of m? the value of n?

18. |1}y Find the Error A student stated that i
the paint [—ao, b) is located in Quadrant 1,
then the point (o, b) is located in Quadrant 1V
Find the student’s mistake and correct it
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Lesson 4-6

Graph Reflections of Points

| Can... recognize that the coordinates of points reflected across What Vocabulary
either axis differ by the sign of one of the coordinates. Will You Leamn?
reflection

Explore Refiect a Point

.[Bl:lnline Activity You will use Web Sketchpad to explore reflections

of points.
e ¥
BN #

& Talk About It!

What do you notica
about the x- and y-
coordinates of paints
Aand A7

Learn Reflections of Points

The number line shows that —4 and 4 are opposites. They are the
same distance from 0O in opposite directions.

!
3 1
— 41—t %—1—
g -6 =5 -3 -2-1 0 1 2 3 4 5 &
i Talk About It
i_ In a coordinate plane, the points (—4, 0) and L You can also reflect a
i (4, 0) are the same distance from the origin in 3 point across the x-axis.
% opposite directions. These points are i) L. ‘:l L Point Pis graphed at
:  reflections across the y-axis. e w4 {3, 2). How can you find
E =St A WA B the coordinates of A
o A reflection is the mirror image produced by 1 alter & reflection across
flipping a figure across a line. When a point is 3 the x-axis?
reflected across the y-axis, the y-coordinate | l

stays the same and the x-coordinate reverses
its sign. When a point is reflected across the x-axis, the x-<coordinate
stays the same and the y-coordinate revaerses its sign.

In the coordinate plane, when you reflect a point across a line, you
name the reflected point using prime notation. In the figure, the
reflection of A{—4, 0) across the y-axis is A{4. 0L
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fp Thirk About It

In what quadrant is
point A located? In
what quadrant will the
reflection of point 4
across the x-axis be
located?

@ Talk About It

How dio you knos,
without graphing, that

the point A{—33. —2)
is the reflection of the
nnmt.d.[—};-, 2} across
the x-axis?

Example 1 |dentify Reflections of Points
Across the x-axis

Write the ordered pair that is a reflection I[ E I R L
1

um[—ai,z} across the x-axis. A—37.2) jl

1
Find the point on the coordinate plane that is E S BILE
the same distance from the x-axis as the ‘:
original point. Graph the point on the P{
coordinate plane and label it.
When a point i= reflected across the x-axis, the ______ -coordinate
stays the same and the . -coordinates are opposites.

5o, the coordinates of the reflection an{—E%. 2} across the x-axis
are {—3-%, —2}-

Check

Write the ordered pair that is a reflection of D{

' 2*;:-] ACross
the x-axis.

Wl

mﬁn Omnlbne You can complete an Extra Example onfine.

Pause and Reflect

Did you make any errors 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 Identify Reflections of Points
Across the y-axis

Kendall is building a square fence. She (41 Jl:_“ EELE ]
places fence posts at the locations indicated ' "
on the grid. i

What is the location of the post that reflects == -
5(—2, 2) across the y-axis?

Find the point on the grid that is the same :
distance from the y-axis as the original point L
Graph the point and labeal it

When a point is reflected across the y-axis, the __________ -coordinate
stays the same andthe _______ -coordinates are opposites.

So, the coordinates of the reflection of S(—2, 2) across the y-axis
are (2, 2}

Check

Rico is building a garden fence in the shape of a square. He placed a
comer post of the fence at (102, —5.3). What is the location of the

comer that reflects that corner post across the p-axis?

m Go Online You can complete an Extra Example online.

Pause and Reflect

Did you struggle with amy of the concepts in this Exampie? How do
you feel when you struggle with math concepts? What steps can you
take to understand those concepts?
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Example 3 |dentify the Axis of Reflection

The point A‘{—Ei—, —4} is the result of reflecting A(E-i- —4) on
the coordinate plane.

Identify the axis across which the point was reflected.

Complete the table to compare the coordinates of the original point
and the point after the reflection.

Point

| x=coordinate

y-coordinate

The <coordinates are opposites and the ________ -coordinates
are the same.

S0, point A was reflected across the y-axis.

Check
The point M{zg-, —1} is the result of reflecting M{—zéw. —1] in the

coordinate plane. ldentify the axis across which the point was
refiected.

L) Ge Online You can compilete an Extra Example online.

Pause and Reflect

Where do you see reflections in your everyday life? How do these
types of reflections compare to reflections of points on the
coordinate plane?
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@ Apply Geography
Samantha drew a map of the park in her neighborhood. She graphed

the point P{—3.5, —3.5) for the playground. The fountain is located at

F’, a reflection of P across the y-axis. The picnic tables are located at
P", a reflection of P’ across the x-axis. Identify the ordered pair that
describes the location of the plcnic tables.

1 What is the task?

Make sure yvou 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
usey

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

4 How can you show your solution is reasonable?

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

a Go Online watch
the animation.

(@ Talk About It

Where would the
pienic tables be
localed if the
playground was
located at (—1,—2)7?
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Check

Michele drew a map of the route she walks every day after school.
She stans at the front entrance of the school, which she graphed at
point 5{—3.5, —2.5): She walks to the bird feeder. located at 5°, a
reflection of 5 across the x-axis. Then she walks to where her mother
picks her up, at 5%, a reflection across the y-axis. Identify the ordered

pair that describes the location where her mother picks her up.

-

: |

nﬁuﬂnm ol can comylete an Exira Example online.

Pause and Reflect

What was your most positive experience with math in this module?

Why was it positive?
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z :
Kams Period Otz

Practice Y Go Online You can complete your homework online.

Write the ordered pair that is a reflection of each point across the x-axis. [Example 1)

a(-23 2.

3. o[-4,-21) a. (3 3)

5. Aika is building a square garden. She places | 6. A farmer is installing a chicken pen in the

a garden post at (3.5, 3.5). What is the shape of a square. He placed a cornet
location of the corner that reflects (3.5, 3.5) of the enclosure at (—5.25, —5.25). What
across the y-axis? [Exampie 2) is the location of the corner that reflects

[—5.25, —5.25) across the y-axis? [Example 2

7. The point C{—4, —2} is the result of | 8. The paint E'{ -5+, —3%} is the result of
reflecting C{4, —2) in the coordinate plane.
Identify the axis across which the point was
reflected. ([Example 3)

reflecting H{—E lq. 3-;-} in the coordinate
plane. Identify the axis across which the
point was reflected. ([Example 3)

Test Practice

8, Graph point Z[—4, —2.5) on the coordinate 10. Multiple Choice Which ordered pair

plane. Then graph its reflection across the represents a reflection of point Y{'I%. _4}
y-axis. across the x-axis?

i ®(-4.13

;1.! ®(13. -4

| ©(13.4)
R RTAT T ®(13.4]
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Apply

1. Trey drew a map of the summer camp he s staying at this summer.

He graphed the point D{—4.5, 4.5) for the dining hail. The flag pole is located
at I, a reflection of D across the y-axis. The campfire is located at D",
a reflection of £ across the x-axis. Identify the ordered pair that describes

the location of the campfire.

12. Liv drew a map of her favorite park. She graphed the point S{E ';- —2] for the
swings. The picnic tables are located at 5, a reflection of 5 across the x-axis.
The lake is located at 5°, a reflection of 5 across the y-axis. |dentify tha

ordered pair that describes the location of the lake.

. @Find the Error A student was finding
the ordered pair for point Y{15, —2) after s
reflection across the x-axis. Find the
student’s mistake and correct it

Y[15, —2) — Y1—15, —2)

15. identify the coordinates of a point located

in Quadrant lll. Reflect the point across the
y-axis. Then give the coordinates of the
reflected point.

14. @ Persevere with Problems Dotermine

whether the statement is afways,
sometimes, or never true. lustify
YOUr response.

When a point is reflected ocross the x-axis,
the new point has a negative y-coordinate.

. 717 Reason Inductively A point is located

on the y-axis. It is reflected across the x-axis.
What do you know about the x- and
y-coordinates of the refiected point?

2848 Modube 4 « Integers, Rational Mumbers, and the Coondinate Plans
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Lesson 4-7

Absolute Value and Distance

| Can... use coordinates and absolute value to find the distance
between points with the same x- or the same y-coordinates.

Explore Distance on the Coordinate Plane

G‘

Online Activity You will use Web Sketchpad to explore distance
on the coordinate plane.

P R ————
“m i rn g e
o P -—
e
- i
i
I PR L
¥
|
L ELL S

Learn Find Horizontal Distance

You can find the horizontal distance betwean two points with the
same p-coordinate on the coordinate plane by using coordinates and
absolute value.

a Go Online Watch the animation to learn how to find horizontal

E distance in the coordinate plane.

z

5‘! When two points are in the same quadrant and they have the same

@ p-coordinate, subtract the absolute values of the x-coordinates to find

E the distance between the two points.
Cansider the points (=5, —4) and (—1, —4). p L @) Talk About e
They have the same y-coordinates, so find 3 It both points are in
the absolute value of each x-coordinate. 4 Guadrant I, will the

T i 1 distance be a negative
B I—5|=| E43 30| 1 23 4% number? Explain why
| L [ 3 o why not.

Subtract the absolute values. [_15%“ 3
i L | | -9,
The distance between the two points is
4 units, feontinued on next poge)
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When two points are in different quadrants and
they have the same ycoordinate, add the -5 %)
absolute values of the x-coordinates to find the
distance between the two points.

L3

B ks oo

Consider the points (—4, 2) and {1, 2). They have
the same y-coordinates, so find the absolute
value of each x-coordinate.

L s

= | m=l

Add the absolute values. 4 + 1= |
The distance between the two points is 5 units.

by Think About It

Are the x-coordinates
the same or different?
Are the y-coordinates
the same or different?

‘&) Talk About It
How can you check
your solution? Explain
the process you would
e,

Example 1 Find Horizontal Distance in the
Same Quadrant

Find the horizontal distance between the two 4
points. =1 O] 1 1

1|'_'|’_.I v

To find the horizontal distance between the two
points, consider the scale on each axis. The scale  |—

—_—

of the axes is In %-un!t increments.

Identify the ordered pair for each point

o ) o[

Since the y-coordinates are the same, find the absolute value of
each x-coordinate.

o= | v

Because the points are in the same quadrant, subtract the absolute
values of the x-coordinates to find the distance between the points.

(R
=gty .
So, points U and V are unit{s) apart.
Check B
Find the horizontal distance between E'Ir
the two points.
S 433l x|
—r =
q
N £

Bﬁn Online You can complete an Extra Example online.
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Example 2 Find Horizontal Distance in
Different Quadrants

Find the horizontal distance between the two points.

|
ﬂ- -ﬂ.l 5-I I'ﬁ . 1

To find the horizontal distance between the two points, consider the
scale on each axis. The scale of the axes are in 0_25-unit incremeants.

Identify the ordered pair for each point.

‘ "

Since the y-coordinates are the same. Find the absohte value of
each x-coordinate.

E: |[-075| = | F: |0:25] = |

Because the points are in different quadrants, add the absolute
values of the x-coordinates to find the distance between the points.

075+ 025 =1
So, points U and V ane [ | unit{s} apart.

Check
Find the horizontal distance between the two points.
¥
3
2
LY S
e ;o ﬁl 1 ax
]
E
1
|

B Go Online You can complete an Extra Example aniine.

f Think About It

Are the points in the
same gquadrant? How
will that affect how
you find the distance?

& Talk About It!

Use the graph ta
explain why the
absolute values of the
x-coordinates are
added when the
points are in differant
guadranis.
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& Talk About It!

How can you find the
distance batweaen two
points with the sama
x-coordinates, but
differant y-coordinates,
if you are only given
the coordinates, and
not the graph?

Learn Find Vertical Distance

You can find vertical distance between two points on the coordinate
plane with the same x-coordinates.

G Go Online Watch the animation (o learm how to find vertical
distance on the coordinate plane.

When two points are in the same quadrant and they have the same
x-coordinate, subtract the absolute values of the y-coordinates to find
the distance between the two points,

Consider the points (3, —1) and (3, —5). f L
They have the same x-coordinates, so find )|
the absolute value of each y-coordinate. il
[—1] = |—=5| = T T
R
Subtract the absolute values. NEEEE
| - 11

5—1=]
The distance between the two points is 4 units.

When two points are in different guadrants and they have the same

x-coordinate, add the absolute values of the y-coordinates to find the
distance between the two points.

Consider the points (2, 1) and (2, —4). They RO
have the same x-coordinates, so find the 3
absolute value of each y-coordinate. : 2%
I
|_4|= . |1|= q_jé_‘! r?_.;

..L'i.-“—
¥
A

—1-
e
—i-

Add the absolute values.

4+1=§

The distance between the two points is 5 units.
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Example 3 Find Vertical Distance in the

Same Quadrant f Think About It
1 Are the x-coordinates
Find the vertical distance between the points D—1, —| and e
C-1.-2). Are the y-coordinates
The x-coordinates are negative and the y-coordinates are negative. the same or different?

This means the points are in Quadrant _____________

The x-coordinates are the same. To find the distance each point is |
from the x-anis, find the absolute value of each y-coordinate.

D Talk About It

c:|—2| i Df|‘§|=| | How can you check
. your solution? Explain

Because the points are in the same quadrant, subtract the absolute a process you could
values of the y-coordinates to find the distance between the points. e

1 1
2= 7= 15'
Sp. points Cand D are _________ unit{s) apart
Check

Find the vertical distance between the points A{—% —-g-}

1 1
and E{_T —13 f

E Go Online You can complete an Extra Example ondine.

Pause and Reflect

Did you struggle with amy of the concepts in this Example and Check?
How do you feel when you struggle with math concepts? What steps
can you take to understand those concepis?
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g Think About It
Are the points in the
same quadrant? How

will that affect how you
find the distance?

&) Talk About It!
Compare and contrast
finding vertical and
horizontal distance
between two points in
the coordinate plane.

Example 4 Find Vertical Distance in
Different Quadrants

Find the vertical distance between points 5(1, 0.5) and T(1, —0.5).

The x-coordinates have the same signs.
The y-coordinates have different signs.
This means the points are in different quadrants.

The x-coordinates are the same. To find the distance each point is
from the x-axis, find the absolute value of each y-coordinate.

5|05 = | T:|-05| = J

Because the points are in different quadrants, add the absolute

values of the y-coordinates to find the distance between the points.

05+05=1
So, points 5 and Tare __________ unit{s) apart
Check

Find the vertical distance between points {05, 1.5) and F0.5, —2).

E Ga Online You can complete an Extra Example onling.

Pause and Reflect

Could you use the methods described in this lezson to find the
distance between two points on a number line? Explain your
reasoning.
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@ Apply Distance

Fritz and Manolo like to skateboard together at a nearby park.

They want 1o determine who has to walk the farther distance to get
to the park, so they graph the locations on a coordinate plane, with
the city's main square at the origin. The coordinates for each location
are shown in the table. Each unit represents a city block. Who has to
walk the farther distance to get to the park?

Location Coordinates

| Fritz's house (—2';'- 2}
;M&nulﬂ's house {3. —373;"}

| Park (3. 2)

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?t

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

4 How can you show your solution is reasonable?

e'ﬂ'rita About It! Write an argument that can be used to defend
yvour solution.

Q) Talk About It!

Who would have the

farther distance to get
to the park, if the park
was located at (4, 4)7
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Check
Femando has a dog-walking job and will walk the dogs from his

house to one of the two parks shown. He wants to go to the park that
will give the dogs a longer walle To which park should he go?

Location | Coordinates
Fernando’s house {— 1-;-, 2-:1‘1
| | Cobblestone Dog Park ‘1,.3, 23-}
4“8
Blue Limestone Park ‘—21 —1-1-]
21 2

.3 Go Online You can complete an Extra Example onfine.
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oy E e el M= s
Name Fenod Lidis!

i rline You can complete youl hameaswork anling.
GEo Cnline i [ K

Find the horizontal or vertical distance between the two points. Examples 1-4)

1. ¥la] |8 | ¥
i -2
s 1}
-1 |05 gy |05 1x -, - ﬁ| X
B R
] i
3. ;1 | 4. 1[1’
f H13 15
F]
i [ o - -1 fos|o| [0S 1x
-} -05 £
3 _1
5. X(~2.3)and ¥[-2.13] | 6 ¥ft.—3) and 2[-1. 3]
7. A—1. 1.5) and B{—1, —1.5} 8. (3.5, —0.25) and IYO.5, —0.25)

Test Practice

8. Multiple Choice What is the vertical distance between the points
Ci2, —0.8) and D{2, 1.2}7

@ 0 units @ 1 unit
0.4 unit (B) 2 units
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Apply

10. There are two parks near Kennedy's house. She wants

to go the park closer to her house. To which park

should Kennedy go?

Maple Avenue Park | {2,1%}

Oak Woods Park | {—% —%
Kennedy's House | {,—%J

1. James and Amber walk their dogs together at a nearby dog park. They
want to determine who has to walk a farther distance to get to the dog park,
=0 they graph the locations on a coordinate plane, with the town square at
thie origin. Each whole unit represents a city block. James's house s located
at the point (—1.5, 4). Amber’s house is located at the point (2, 0.25),

The dog park is located at the point (2, 4). Who has to walk the farther

distance to get to the dog park?

12. Explain how to find the distance between
the points A(—2, 2} and B{—2, —2).

14. Give the coordinates for two points that
hawve a vertical distance betwean them of
1.5 units.

13. {7 Find the Error A student said that the
vertical distance batweean the two points
graphed is 3 units. Find the student’s
mistake and correct it

s

1

o]

15. Yara said that the vertical distance botween
two points is —1.5 units. How do you know
that Yara's answer & incomect?
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Module 4 - Integers, Rational Numbers, and the Coordinate Plane

Review

|'II Faldables Use your Foldable to help review the module.

Examples

Examples

Examples

Compare and Order Numbers

Commrah G W Cram H B (e sinin

Rate Yourself! O (4 M

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
mioduile.
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Reflect on the Module

Use what yvou learned about integers, rational numbers, and the coordinate

plane to complete the graphic organizer.

€ Essential Question

How are integers and rational numbers related o the coordinate plane?

Vocabulary Definition

integer

rational nurmbear

How are integers and rational numbers related?

(L Pl AT TR TR E TR T TR ]

How are integers and rational numbers related to the coordinate plane?
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Kams Period [aie

Test Practice

1. Open Response While riding one of the rides 5. Open Response The table shows the boiling
at the local amusement park, Zachary lost 55 points, to the nearest degree Celslus. for six
from his pocket. (Lessan 1) substances. Carbon dioxide boils at —19°C.

Between which two substances is the bodling

A. Write an integer to represent this point of carbon dicxdde? [Lessen 3)

situation. Explain.

Substance | Bolling Point (°C)

Ammonia —36
Benzene . 204
B. Explain the meaning of zero in Acetylene . —B4
this sltuation, Ethanol [ 79
Fluorine | 187
Water | 100

2. Grid Graph the set of iIntegers [—6, —1. 0} on
the number line. {Lessan 1

L I 1 i ! I |
T T T T T T T

1 ! ! |
I I I I
= =0 =4 =3=3 =1 0 1 2 3 4

L ==
T ==

6. Equation Editor Evaluate |—6 21 (Lessan 4)

3. Equation Editor Find —[—14). Lessaon )

7. Open Response During the overnight hours,
the temperature in Juneau fell from
O'F to —12°F. How many degrees did the

4, Table Item Indicate whether each inequality temperature fali? (Lesson 4)
is true or false. jLesson 3)

True
| —7<-9
| B>-—1 |
—12 < —10
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B. Multiple Chaoice |dentify the quadrant in 1. Grid Derrius drew a map of the commumnity

which the point (% — -é} is located. playground. He graphed the point

fLesson 5) 5{2% —E} for the slide. The swings are

@ Cluadrant | located at &, a reflection across the x-axis.
The restrooms are located at 5°, a reflection

Quadrant Il across the y-axis. (Lesson &)

.@ Csadrant I A Identify the ordered pair that describes

the location of the restrooms.
(D) Quadrant IV

9. Table hem Indicate the axis on which each
of the polnts lie. (Lesson 5)

B. Plot and label the point 57 on the

coordinate plane.
{—4, 0] 4

@9 | i

-6 | _ |

10. Multiselect Consider the mmﬂ(—z-}, —3}.

Which of the following statements are true
regarding the reflection of this point? Select
all that apply. (Lesson &)

|
&
i
|
i
i
LRl ) TR N

12. Equation Editor What number of units
describes the vertical distance between
the points X{3, 4.5)and ¥{3, —1)7? jLes=on 7)

When this point Is reflected across the
x-axis, the s-coordinate |= the opposite
and the y-coordinale stays the same.

| The reflection nf.ﬁ(—i;}, —3} across the
x-axis can be represented hyﬂ{?-:-, —3}.

When this point s reflected across the G ﬂ ﬂﬂﬂ

x-axis, the x-coordinate stays the same a a ﬂ
and the y-coordinate s the opposite, n E ﬂ
' The reflection nf.ﬁ(—i;}, —3} across the ﬂ ﬂ ﬂ
y-axis can be represented by.d'(l;}, —3:]- ﬂ . .

Y A

' When this point is reflected across the
y-axis, the x-coordinate s the opposite
and the y-coordinale stays the same.
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Lesson 1-1 Understand Ratios,
Practice Pages 11-12

1. no; Sample answer: Suri's ratio is 6 - 4 and
Martha'sls5:3. 3.6 cups 5. 10 chocolate
doughnuts 7. 36 players 9, B containers;
Sample answer: She has 2 cups or 16 fluid
ounces of liquid starch. She will make 16 < 4 ar
4 batches of slime. Each batch makes 4 ¥ 3 or
12 fluid ounces, so she will make a total of

48 fluid ounces of slime. If each container holds
B fluld ounces, she needs 48 = 6 or

E containers. 1. 4:24: Sample answer: If

4 students bike to school, then 28 —4 or

24 students do not hike to school. The ratio is

4:24. 3.3 or3ma

Lesson 1-2 Tables of Equivalent
Ratios, Practice Pages 21-22

1. 30 snow cones 3. B3 ckips 5. 98 minutes
7. 25 pencils 9. 20 biscuits  11. na; Sample
answer: If 5 goats and 5 chickens are added,
there would be 26 goats and 40 chickens on
the farm, with a goat-to-chicken ratio of

12 : 20. The ratio of goats to chickens was
originally 3 : 5, which is nol equivalent to

12 :20. 13. Sample answer: Seth's bouquel
has 21 flowers with 15 roses Keith's bougquel
has 35 flowers with 25 roses. Are the ratios
of roses 1o flowers the same? Yes, they both
srale 1o 5 roses to 7 flowers.

Lesson 1-3 Graphs of Equivalent
Ratios, Practice Pages 27-28

1.1, B}, (2, 12), (3. 18), (4, 24} Sample answer:
The points appear to be in a straight line,

Each point s & units up from and 1 unit 1o the
right of the previous poinl This means that the
number of beach balls increases by 6 as the
number of packages increases by 1.

Selected Answers

E'I'
!E
=
E'&E
-
ga
q
x
0 T TR T
Humber of Packages

3. Sample answer: The ratio of photos 1o pages
for Lexd’s scrapbook is 4 : 1. The ratio of photos
o pages for Audrey’s scrapbook is 6 2 1.
Audrey uses more pholos per page than Lexi.
B. dimes to dollars: Sample answer: The ratio
of dimes to dollars is 10 : 1 and the ratio of
quarters to dollars is 4 : 1. Since 10 is greater
than 4, the ratio of dimes to dollars will have a
steaper line. 7. yes; Sample answer:

A bracelet could have a length of 105 inches
and 42 beads.

Lesson 1-4 Compare Ratio
Relationships, Practice Pages 35-36

1. Brand B; Sample answer: When all three ratio
relaticnships are graphed on the same graph,
the graph for Brand B s the steapeost. This
means that Brand B has the greatest ratio of
raisins 10 ounces of cereal. 3. white bread

5. Miguel 7. Sample answer: Three packages
of hot dogs cost 39.50. The relationship was
displayed in words because it's easier and
faster for people to understand while shopping.

Selected Answers SAT



Lesson 1-5 Solve Ratio Problems,
Practice Pages 4546

L 640 students 3. 15 baskets

5. 225 students - T. 480 students

8, 51,015 M. false; Sample answer: For the
ratios to be equivalent, they must be equivalent
fractions. So, the numerator of the second
fraction must also be greater than the
denominator. Otherwise, the ratios are not

equivalent. 13. B people; Sample answer

"
Using equbsalent ratios, % = a0 S0,

72 people in a group of 504, would play tennis.

Using equialent raung.% = % Sa, 8 people
ot of those 72 would have a tennls coach.

Lesson 1-6 Convert Customary
Measurement Units, Practice
Pages 55-56

1 144 fluid ounces 3.12 cups 5. 1% tons
7.50 gallons 9. 250 guarts  11. $1575

13. Sample answer: First, convert 20 miles to
feel There are 5,280 x 20 or 105,600 feel in
20 miles. Then convert ona hour 1o seconds.
There are 60 ¥ 60 or 3,600 seconds In one

105,600 ft
hioe Sn,m = 2‘3‘35 L or about 29.3 feet

per second. 15 Sample answer: | can use the

1km _ 22 km
LO0Gm -~ *m ta find that

22 kilometers is equal to 2,200 metars, | can
im _ 2200 m

100 cm cm

to convert meters to centimeters. 5o,

22 kilometers is equal to 100 x 2 200 or

220,000 centimeters.

equivalent ratios

then use the equivalent ratios

Lesson 1- 7 Understand Rates and
Unit Rates, Practice Pages 63-64

1L 04 km per min 3. 3 beats per second
5. 25 game tickets for $10 7. 6-pack of
Student Tickets 9. Party R Us:; $0.25 less
1. Sample answer: 1 bage! for $0.50

13. 1 min; Sample answer: There arg

B0 minutes in 1 hour, o0 1 mile per minute (s
equivalent to 60 miles per hour.

SAD Sslected Answers

Lesson 1-8 Solve Rate Problems,
Practice Pages 71-7/2

1 %9 3.%750 5. 390 donuts 7. 36 minutes
9. yes: Sample answer: 2 huur_s = 1ED_mIm.rte-5:
Billie bikes at the rate of 3200 . 5 min

S mi 1
S min _ 120 min
Tt Sk - 1. 4B mandarin oranges

ar

and

Module 1 Review Pages 75-76

118 3.B 5. 65 miles per hour; 3 questions
for each lesson T no: Sample answer: Since

the rates do not have the same unit rate, they

are nol equivalent. 9. 25 students

Ha. rate of speed downstream = 15 mph;

rate of speed upstream = 10 mph; The rate of
spead downstream was faster than the rate of
speed upstream.  11b. 5 miles per hour

Lesson 2-1 Understand Percents,
Practice Pages 83-84

1. 60%
3.

5. 90%
7
0% 50%

8. yes: Sample answer: Each section of the
model represents 20%. The 3 sections not
chaded represent the percentage of students
who did not vote for the tiger. 50, 20% x 3 =
60% and 60% is greater than B0%. 11 20%;
Sample answer: Each section reprasents 4%.
Since 5 sactions are shaded, b x 4% = 20%.
13. yes! Sample answer: To maodel 110%, use
two bar diagrams each divided into 10 equal
sections, Shade one bar diagram entirely to
represent 100% and then shade the remaining
10% in the second bar diagram.

100
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Lesson 2-2 Percents Greater Than
100% and Less Than 1%, Practice Pages
91-92

1.136% 3.075%
B, 140%

7.00085 9. .30 mph 11. Sample answer;
The student modeled 2%, not 0.2%. To modeal

0.2%, only g’ of one square should be shaded.

Lesson 2-3 Relate Fractions,
Decimals, and Percents. Practice Pages
101-102

9 4
155045 3.5,08 5.175% 175

88 13 3
7. B9%, D0 9, 65%, 30 . o 03
B85 17

13.085 2= I% 15.75 17 no; Sample
answern. 0.22 + 024 =046 and D46 = 46%.
Since 46% < 50%, chocolate milk and
lemonade did not recehe more than 50% of
the votes. 19, Sample answer: The percent
will be less than 100% if the numerator is less
than the denaominator. The percent will equal
100% If the numerator and the denominator are
eqgual. The percent will be greater than 100% i
the numerator is greater than the denominator.

Lesson 2-4 Find the Percent of a
Number, Practice Pages 111-112

148 students 3.36 58 T.66

9.0525 M09 13.43students 15 $103.08
17 Sample answer: 40% can be represented as
10% + 10% 4+ 10% + 10%. 10% of 150 is 15.

15 + 15 + 15 + 16 = B0, 50, 40% of 150 is 60

Lesson 2-5 Estimate the Percent of a
Number, Practice Pages 119-120

1. Sample answer: 30; 50% of 60 = 30

3. Sample answer 80; 40% of 200 = B0

B. Sample answer: 20; 20% of 100 = 20

7. Sample answer: about $10: 25% of 40 =10
9. Sample answer: about 225 customers,

75% of 300 =225 MN. Sample answer: aboul
125 students; 25% of 500 = 125 13. about
$55 15. about 14,250 people 17. Sampie
answer: First, round 39% to 40% and $197 1o
$200. Mext, find 10% of $200, which s $20_ Last,
multiply $20 by 4 to find 40% of 200, or $80.

Lesson 2-6 Find the Whole,
Praclice Pages 127-128

1. 25 members 3. %25 5. 400 pictures

7. 500 minutes 9. 300 lunches; $1,050

. no; Sample answer: A percent compares
the part to the whole. In this case, the only
known value is the part. To compare percents,
the whole, the total number of sixth grade
students and the total number of seventh
grade students, must be known. 13. Sample
answer: James's soccer team won 68% of the
games they played. If they won 17 games, how
many did they play? 25 games

Module 2 Review Pages 129-130
. 28, W4, 7
LB 3. 10% 5 28% 106" &0 35
T. BO shots 9. 27 students 1a. 1,500 items
#1b. $16.425

Lesson 3-1 Divide Multi-Digit Whole
Numbers, Practice Pages 141-142

13472 3.36 5.22225 T 28125
9360625 M.134 13. 24 bags 151020
17. Sample answer: Check your answer by
multiplying the quotient by the divisor.
Compare this answer 1o the dividend.

They should be equal.

e
o
-
a
@
a
g
H
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Lesson 3-2 Compute With Multi-Digit
Decimals, Practice Pages 153-154

1. 459892 3.B0027 5.0031 7. 2042125
9. B52m M. %15 13. Sample answer: Since
the decimal 095 is less than 1, the product of
55 x 095 must be less than 55 x 1or 5.5,

15. Sampie answer: If you add the whole
numbers, the sum is 40. The sum of the
decimals will be added to 40 which will make
the sum greater than 40,

Lesson 3-3 Divide Whole Numbers by
Fractions, Practice Pages 165-166

12 3.1 5.2 710 9 1l Marecan
make 11|l scarves of 11 whole scarves.

" 27 13 ::up 15. yes: Sample answer:
2 3 —.|— HTﬂrED which Is greater than

55, 50 E.u-r:h will have enough sandwich pieces.
17, 4; Sample answer: The reciprocal of 4 = 3'

which is equal to 0.25, and 0.2 < 0.25 < 0.3.

Lesson 3-4 Divide Fractions by
Fractions, Practice Pages 275-276

1.2 3.6 5.4+ 7 =33 Chelsea can make
3 batches of icing. 7. l‘% 9. 1 mare
I:u:mkmnrk 1. yes'h Sample answer: % ;% =

0 X T__ —Im He only needs 2 flags. So,
he has enough. 13, Sample answer: ; + %=
7 .B_ 56

B x T = EE =]

Lesson 3-5 Divide with Whaole
and Mixed Numbers, Practice
Pages 285-286

| B o T-' T-' 1
t -] tz 12 wd 3. B < 1 3 0r 2
9, 3 pairs 1. Ed times gd'eater 13. Sample
answer: A bag contains 22% cups of flour.

A recipe for pancakes uses 'i% cups of flour.

How many batches of pancakes can be made
with one bag of flour? 18 batches

S84 Selected Answers

15. less than; Sample answer: % + 3 ks divided
into more parts than ,—!E, = 2. 5ince It is divided
into more parls each pa.rt represents a lossor

Amount. Eu =2 :- e

Module 3 Review Pages 285-250

1. 139.5 acres; Divide 8,370 by 60 to find that
each farm s 1395 acres. 2.0032 S.D

3 B : 3 .e_

:3_3 ?I:;g 8.5 Maz+6 Hbhe+6=
1 _ 1 2
5 Xg =357 pound 13.23

Lesson 4-1 Represent Integers,
Practice Pages 29/-298

1. =2; The integer 0 represents nNo ounces
gained or lost. 3. -15; The integer 0
represents no maoney withdrawn or deposited.
5. 3; The integer 0 represents average
snowfall.

7 e e B fa
-a-F—4-3-2-1 0 191 2 3 4 & B
9.
————————————+
-9 B -7 -6-5-4-3-2-1 0 1 2 3
1n
—— 1%
-4-3-2-1 0 1 2 3 4 56 7 8
13.
B

=G = =3 =2 =10 1 2

15. Beaker B: Sample answer, Beaker B 5
2 units away from 0 on the number line, while
Beaker A is 4 units from O on the number
fine. 4 > 2,
—— 11—
-H=—4=-3-2=-1% 0O 1 2 3

3 4 5

17. Sample answer: Graph 1and —3 on a
number line. Then count the units betwaeen
each integer and zero. There ks 1 unit between
0 and 1. There are 3 units between 0 and —3.
So, 1 unit 4+ 3 units = 4 units. 19, Sample
answer: Riley lost 10 points playing a trivia
game; —10.
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Lesson 4-2 Opposites and Absolute
Value, Practice Pages 203-204

1.3 3.—6 5.-5 Sample answer: This is
the opposite of the height of the hill. T 11
9. —1 M.100 13.5degrees 15. Southem
Moon; Sample answer: | found the absolute
value of each minimum elevation and added
the maximum elevation for each rail. The
change in elevation for Southern Moon is

62 + 48, or 110, which is the least change of
the three trails. 17, false: Sample answer:
Absolute value is a measure of distance and
distance can never be negative. 19. no;
Sample answer: If x is a positive imteger such
as 1, then the result is —1. i x is a negative
integer such as —1, then the result s L

Lesson 4-3 Compare and Order
Integers, Practice Pages 213-214

1. —4 < =1; Since —4 < <1, John has a lesser
score than Terry. 3. ethane, helium, odygen,
carbon monoxide, argon, sulfur dioxide

B. Sample answer. An elevation less than -

5 feet is <10 feet. This means the distance s
10 feot from sea level, which i greater than a
distance of 5 feet from sea level. 7. Nell,
Dawson, Felipe, Jesse 9. Morocco and
Argentina 1L Sample answer: On Saturday
the high temperature was —1°F. On Sunday the
high temperature was —3°F: —1> —3 1. -3,
—25 —1,066,4 5, 23

Lesson 4-4 Rational Numbers,
Practice Pages 223-224

1
L g B | 25

-30 =36 =33 =-iE -14 ~i0 -0 -03 i as 10
3.1241 S.< 7= 9. —4F —425 4%
M.-32,-21.13.143 13.Race 4 and Race 1

15. Sample answer: Ming's account balance
is —$10.50. Her brother's account balance is
—%15.50. Compare their balances; —$10.50 =
—$15.50 17 always; Sample answer: The

lesser the number, the dosar it is to O therefare,
it's opposite is alsocloserto 0. x = —3, y = —2

Lesson 4-5 The Coordinate Plane,
Practice Pages 235-236

1. Quadrant il 3. Guadrant | 5. x-axis
Z{—151 9.(-1—15 1.X w
13. 2
| ]
zI B
i
A £

- |- o] T

15. II:——: —1%} 17. m is a negative number; n
is & positive number 19 Sample answer: The
student did not consider that b is posithve, and
therefore would be in either Quadrant | or I
The correct answer is Quadrant 1.

Lesson 4-6 Graph Reflections of
Points, Practice Pages 243-244

t(-23.-1) 3.(-4.2!) s(-3535
1. y-axis

a.
T
i
1
*
|
R g -.—1%.., EREENTET
7 %21 gl
4
|
11
1. (45 —45) 13. Sample answer: The

student wrote the ordered pair for a reflection
across the y-axis, not the x-awis. The comect
arderad palr for point ¥ iz (1.5. 21 15, Sample
answer: Al—1, =1 A1, —1)



Lesson 4-7 Absolute Value and
Distance, Practice Pages 253-254

Liunit 3.3units 5.13 units 73 units
9.0 M Amber 13.5ample answer: The
student did not use the scale on the p-axis.
The scale is 0.5 unit. So, the actual distance
i L5 units. 15 Sample answer: Distance
cannot be negative. You have 1o find the
absolute value of each coordinate,

Module 4 Review Pages 257=258

1a. -5; Because the situation represants a loss,

the integer is negative.  1b. Zero represents
no money gained or lost. 3.14 5. acetylens
and ammonia 712"

9,
x-axis y-axis
(—4. 0} W
{0. 91
(0, —6)
la. 57(—23,5)
1ib.
Ll gy
L Ecil I
57 b
al
2
)
5—4-3-2-10] 1 2 3 4 5x

Lid b

un
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Glossary

The Multicultural eGlossany contains words and definitions in the foliowing 4 languages:

Arabic English Hmaong Russian Urdu
Bengali French KEorean Spanizh Vietnamese
Brazilian Portuguese Haitian Creole Mandarin Tagalog

English Espaniol

absolute value (Lesson 4-2) The distance between a
number and zero on 4 number line.

Addition Property of Equality {Lesson 6-8) If you add
the same number 1o each side of an equation, the bao
shdes remain equal.

algebra (Lesson5-3) A mathematical language of
symbols, including varlables.

slgebraic expression (Lesson 5-3) A combination of
variables, numbess, and al least one operation.

analyze (Lesson ¥0-1)  To use ohservations to describe
and compare data;

area [Lesson B-1)  The measure of the interior surface
of a wo-dimensionat figure,

Aszociative Proparty (Lesson 5-7)  The way in which
numbers are grouped does nol change the sum of
product,

average (Lesson $0-3)  The sum of two or more

qusntithes divided by the number of quantitbes: the mean.

valor absolute  Distancia enfre un numeno y cero en la
recta numérica.

propledad de adicidn de la igualdad 5§ sumas of
mismo ndmeno 8 ambos lados de una scuadddn, bos dos

lados permanecen Iguales.

dlgebra  Lenguaje matematico que usa simbolos,
incluyendo variables.

axpresidn algebraica  Combinacidn de variables,
nUmeros y, par ko Menos, uns operacion.

snalizar  Usar observaciones para describdr y
Ccomparar datos.

drea  La medida de la superficie interior d una figura
bidimensional,

propledad asociativa  La forma en que se agripan
fres mimeros al sumarios o mulliplicarlos no allera su
suma o producto.

promedio  La suma de dos o mas cantidades dividida
entre el nimero de cantidades: la media,

base (LessonB-1) Any side of a paralielogram or amy
side of a triangle.

base [Lesson9-1) One of the two paraliel congruent
faces of a prism.

base Cualguier lado de un paralelogramo o cualguber
lado de un tridngula.

base  Una de las dos caras parabelas congruentes de
un prisma.

Glossary GL1



base (Lessom5-1) Ina power, the number used ac &
factor. In 10°, the base ks 10. That ks, 10° =10 = 10 x 10.

bases (Lesson 8-3]) The bases of a trapezaid are the
two parallel sides.

benchmark percent (Lesson 2-5) A common percent
used when estimating part of a whole.

box plot {Lesson 10-4) A diagram that i constructed
using five valwes.

base En una potencia, el numerno usado como factor.
En 10", la base es 10. Es decir, 10° =10 x 10 x 10.

bases Las bases de un trapecio son kos dos lados
paralelos.

porcentaje de referencia  Porcentaje comon utilizado
para estimar parte de un todo.

diagrama de caja
cinco valores,

Diagrama gue se construye usando

cluster [Lesson 10-T) Data that are growped closely
together.

coefiicient [Lesson 5-3) The numerical factor of &
term that contains a vaniable.

commaon factor [Lesson 5-5) A number that < a
factor of two or more numbers.

Commutative Property (Lesson5-7)  The arder In
which numbers are added or multiplied does not
change the sum or product

congruent [Lesson 8-2] Having the same measuife.

congruent figures (Lesson8-2)  Figures that have the
same size and same shape; comesponding shdes and

angles have equal measures,
constant (Lesson 5-3) A term without a variable.

coordinate plane (Lesson 1-3) A plane in which a
horizontal number line and a vertical number line
intersect at thelr zero points.

cubic units [Lesson 9-1)  Used to measure voluwme.
Tells the number of cubes of a given size it will take to
fill a three-dimensional figure.

agrupamiento  Conjunto de datos que se agrupan.

coeficlente  El factor numérico de un t&rming que
contiens una vanable.

factor comin  Un ndmeno que e un factor de dos o
IMAS LTS,

propledad commutativa  La forma en que se suman
o multiplican dos numenos no altera su suma a
producto.

congruente  Cues Uenen la misma medida.

figuras congruentes  Figuras que tienen al misma
tamafio v la misma forma: los kados v los &ngulos

correspondientes con igual medida.
constante  Un t&rmino sin una varable.

plano de coordenadas  Plano en gue una recta
numérica horizontal y una recta numérica vertical se
intersecan en sus puntos cero.

unidades cublcas  Se usan para medir el volumen.
Indican el ndmero de cubos de clerto tamafio gue se
necesitan para lenar una figura tridimensional,

data (Lesson 10-1)  Information, often numerical,
which is gathered for statisthcal purpoces.

defining the variable [LesennB-3) Choosing a
variable and deciding what the variable represents.

GL2Z Glossary

datoz  Informacidn, con frecuencla numérica, gue se
recoge con fines estadisticos.

definir la variable  Elogir una variable y decidir lo gue
representa.

v gy (Pl gy o abhdey
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dependent variable (Lagson7-1)  The variable in a
refation with a value that depends an the value of the
independent variable.

distribution (Lesson #0-T)  The arangement of data
values.

Distributive Property (Lesson 5-6) To multiply a sum
by a number, multiply each addend by the numbser
outside the parentheses.

dividend ({Lesson 31} The number that & divided In a
division problem.

Division Property of Equality (Lesson 6-4) If you
divide each side of an equation by the same nonzeno
number, thie bvo sides femain agqual.

divisor [Lesson 3-1)  The number used ta divide
another pumber in a division problem.

double number line [Lesson 1-2) A double number
line consists of two number lnes, inwhich the
coordinated quantities are equivabent ratkos.

dot plot {Lesson 10-2] A diagram that shows the
frequency of dala on a number line. Also known as a
line plot.

variable dependiente  La varkable en una relacion
cuyo valor depende del valor de ka variable
independiente.

distribucion  El arreqglo de valones de datos.
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propledad distributiva  Para multiplicar una suma por
un nimera, multiplica cada sumando por el ndmen
fuera de los pardntesis.

dividendn
de divisidn_

El nimero que se divide en un problema

propledad de Igualdad de la division  Si divides
ambos lados de una ecuacidn entre of mismo nidmero
no nwdo, kos lados permanecen guales.

divisor  El nimero utifizado para dividie otro mimerna
en un problema de divisin,

linsa dable Una linea numérica doble consta de dos
limeas numéricas, en las cuales las cantidades
coordinadas son proporciones equivalentes,

disgrama de puntos  Diagrama que muestra la
frecuencia de los datos sobre una recta numarica.

eguats sign (Lesson 6-1) A symbol of equality, =.

eguation (Lesson 6-1) A mathematical sentence
showing two expressions are equal. An eguation
contains an equals sign, =.

equivalent expressions (Lesson 5-7)  Expressions that
have the same value, regardiess of the values of the
varlableds).

eguivalent ratios (Lesson 1-2) Ratios that express the
same relationship between two guantithes.

evaluste [Lesson 5-2) Tofind the value of an

algebraic expresshon by replacing variables with
numbers.

exponent [Lesson 5-1) Ina power, the number that
tefls how many times the base ks used as a factor. In 52,
the exponent |5 3. Thatls, 5" =5 x 5 x &

shgno de igualdad  Sinvbolo que indica lgualdad, =.

ecuackin  Enunciado matematico gue muestra que
dos expresiones son iguales. Una ecuacidn contiene el
signo de igualdad, =.

expresiones equivalentes  Expresiones que poseen el
mismo valar, sin Importer los valores de lafs) variable(s).

razones equivalentes  Razones que expresan fa
misma relacion entre dos cantidades.

evaluar Calcular el valor de uma expresion algebraica
sustituyends las varlables por ndmero.

exponents  En una potencia, el ndmero que indica las
yeces que la base =e usa como factor. En 5. al
exponente es 3 Esdecin B =5 x h x &
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face [Lesson 9-1) A flat surface of a prism or pyramid.

factoring the expression (Lesson 5-6) The process
of writing numeric or algebraic expressions as a
predoct of their factors.

firet quartibe (Lesson 10-4)  The first quartile s the
median of the data valses less than the median.

cara  Una superficie plana de un prisma o pirdmide.

factorizar la expresién  El procesno de escribir
expresiones numéricas o algebraicas como el producto
e sus factores.

primer cuartil  El primer cuartil e< la mediana de los
valores menores que la mediana.

gap [Lessom 10-T)  Anemply space or interval in a sef
of data.

graph (Lesson 1-3) To place a dof on a number line,
of on the coordinate plane at & point named by an
ordered pair.

groatest common factor (GCF) (Lesson 5-5) The
greatest of the commaon factors of two or more
numbess.

guess, check, and revice strategy (Lesson 6-1) A
strateqy used to solve a problem which invalves
narrowing in.on the comect answer using educated
[UEsSEs.

laguna Espacio o intervalo vacio en un conjunto de
datos.

graficar Colocar una marca puntual en una Hnea
numerica, o en e plano de coordenadas en e punio
que corresponde a un par andenada.

méximeo comin divisor (MCD)  El mayor de los
factores comunes de dos o mas nimeros.

adivinar, comprobar y revisar la estrateqia Una
pstrateqia uthlizada para resobver un probiema que

imptica el estrechamients en la respuesta comecta
usando conjeturas educadas.

height (Lesson B-T)  The height of a parallelogram is
the perpendicular distance between the baze and iis
opposite side.

height (Lesson B-2) The helght of a trlangle is the
perpendlcular distance from the base to the oppasite
werfe.

height (Lesson B-3) The helght of a traperoid is the
perpendicular distance between the two bases.

histogram [Lesson 10-2) A type of bar graph used to
dizplay numerical data thal have been organized info
equal intervals,

GLA Glossary

altura  La alura de un paralelogramo e< la distancia
perpendicular entre la base y su lado opuesta.

aftura  La allura de un tridgngulo es la distancia
perpendicular de la base al vértice opuesto.

altura La altura de un trapecio e fa distancia
perpendicular entre kas dos bases.

histograma  Tipo de grafica de barras gue s usa para
exhibir datos gue se han srganizado en intervalos
Iquales.
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Identity Properties [Lesson 5-T) - Properties that state
that the sum of any number and 0 equsals the numbes
and that the produc of any number and 1 eguals the
number.

independent variable (Lesson 7-1)  The varlahle i a
refationship with a value that is subject to choice.

inequality [Lesson 6-6) A mathematical sentence
indicating that two quantities are not equal.

integer (Lesson 4-1)  Any numbser from the sl
[...—4,—3, —2.—1.0,12 3 4, .)whaere _ means
continues withou! end.

interquartile range (IOR) [Lesson 10-4) A measure of
varlation in a sot of numerical data, the interguartibe
range is the distance between the first and third
quartibes of the data set.

imterval [Lesson10-2) The difference belween
surcessive valies on a scale.

imverse operations (Lesson B-2) Operations which
undo each ather. For example, addition and subtraction

are inverse oparathons.

Inverse Property of Multiplication (Lessom 3-3) A
property that states that the product of a number and its

multiplicative inverse is 1.

propledades de identidad  Propledades que
establecen que la suma de cualguler nimero y 0 es
igual al numero y que el producto de cualguier numero
¥ 1es iqual al ndmera.
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variabie independionte  Variable en una relachin cuyo
valor estd sujeto a eleccion,

desigualdad  Enunclado matematics que indica que
dos cantidades no son iguales.

entera  Cualguler numero ded conjunto [, —4, —3,
—2,—1,0.1,2 3,4, ) donde __ significa que contince
i fin.

rango intercuartil (RIQ)  El rango intercuartil, una
medida de la variacidn en un conjunto de datos
numéricos, es la distancia entre el primer y ef tercer
cuarill del conjunto de datos.

imervalo La diferencia entre vaores suceshnos de una
escala.

operaciones inversas  Operaciones que se anulan
mutuamente. La adicién vy la sustraccldn son
operaciones inversas.

propiedad nversa de la multiplicacidn  Una propiedad
que Indica gue el producto de un ndmer y su inverso
multiplicativo es 1.

lateral face (Lesson 9-4)  Any face that is not a basa.

least commean multiple (LCM] (Lesson 5-5)  The
smallest whole number greater than O that | a comman
multpke of each of two of more nuinbers.

like terms [Lesson 5-3) Terms that contain the same
variableds) to the same power.

cara lateral  Cualguier superficie plana gue no sea la

haza,

minimea comun multipdo (mem) B menor ndmerno
entera, mayor que 0, miltiplo comdn de dos o més
numenos.

terminos semejantes  Términas que contiensn a misma
variabbe ovariables elevadas a la misma potencia.

mean (Lesson 10-3)  The sum of the numbess in a set
of data divided by the number of pleces of data.

media  La suma de los ndmeros en un congunto de
datos dividida entre el numers fotal de dalos.

Glossary GLS



mean absolute deviation (MAD) {Lesson 30-5)

A measure of variabon In a sel of numerical data,
computed by adding the distances between each data
value and the mean, then dividing by the number of
data values.

measures of center (Lesson 10-3) Numbers thal are
used to describe the center of a data sat. Thesa
measures include the mean and median,

measures of varlation (Lesson 10-4) A measure
that is used to describe the variability, or spread. of a
data el

median [Lesson 10-3) A measure of centar n a cet of
numerical data. The median of a list of values is the
value appearing at the center of a sarted version of the
list, or the mean of the twa central values, if the list
comtains an even number of values,

Multiplication Property of Equality (Lesson 6-5) K
you multiply each side of an eguation by the same
nonaerd number, the two sides remain equal.

multiplicative inverses (Lesson 3-3)  Any two
numbers that have a product of 1.

desviacidn media absoluta (DMA)  Una medida de
varacion en un conjunto de datos numéncos que se
cadcula sumando las distancas entre e valor de cada

dato y la media, v luego dividiendo entre el ndmero de
valores.

medidas del centra  Numéros que S8 LSan pars
describir el centro de un conjunio de datos, Estas
medidas induyen la media, la mediana y la moda.

medidas de varlacidn  Medida gue se utiliza para
describir 1a variahiidad o In dispersidn de un conjunto de
datos,

mediana  LUna medida del centro en un conjunto de
datos numércos. La mediana de una lista de valomes es

el valor que aparece en el centro de una version
ordenada de la lista, o la media de los dos valares
centrales <ila lista contione un numerno par de valones.

propiedad de multiplicacidn de la Igualdad  Si
multiplicas ambsos lados de una ecuacidn por el mismo
nimero no nulo, lo lados permanecen iguales.

imversos mulliplicatives  Cualquier dos nimeros quse
tengan un producto de 1.

negative integer [Lesson 4-1) A number that s less
than zero. It is written with a — skgn.

net (Lesson9-2) A two-dimensional figure that can
be used 1o bubld a three-dimensional figure.

numerical expression (Lesson 5-2) A combination of
numbers and operations.

entero negative  Nomero que es mendor que cern y se
escribe con el signo —.

red  Figura bidimensional que sinve para hacer una
figura tridimensional.

pxpresidn numérica  Unacombinacidn de nimeros y
Operaciones.

opposites [Lesson 4-2]  Twa integars are oppasites |
they are represented on the number line by points that
are the same distance from zero, but on opposite sides

of zero. The sum of two opposites (s 2ero.

opuestos  Dos enteros son opuestos si, en la recta
numérica, estin representados por punios que
equidistan de cero, pers an direcciones opuesias. La
suma de dos opuestos es cerd.
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order of operations (Lesson 5-2) The rules that tell
which operation to perform first when more than one
operation is used.

1. Sirmplify the expressions inside grouping symbols.

2. Find the value of all powers.
3. Multiply and divide in order from left to right.

4. Add and subtract in arder from left to right.

ordered pair [Lesson 1-3) A pair of numbers used to
locate a point on the coordinate plane. The ordered pair
Is written in the form (r-coordinate, y-coordinate).

origin [Lesson 1-3) The point of intersoction of the
k-iis and p-axis on a coordinate plame.

outlier (Lesson 10-6) A value thatis much greates
than or much less than the other values in a set of data.

orden de las operaciones  Reglas que establocen cudl
operacitn debes realizar primero, cuando hay mas de
una operacion Involucrada.

1 Ejecuta todas las operaciones dentro de los
simbolos de agrupamiento.
2. Evalda lodas las potencias.

3. Multiplica y divide en orden de [zquierda a
derecha.

4_Suma y resta en orden de izguberda a derecha
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par ordenado  Par de nmdmeros que se wtiliza para
ubdcar un punto en un plano de coordenadas. Se
escribe de ka forma (coordenada x, coordenada y.

origen  Punto de interseccidn de los ejes axiales en wn
plano de coordenadas.

valor atipice  Dato gue e encuentra muy separado de
los otros vakores en un conjunto de datos.

parallelogram (Lesson B-1) A quadrilateral with
opposite sides parallel and opposite sides congruent.

part-to-part ratio (Lesson 1-1) A ratio that compares
one part of a group to another part of the same group.

pari-io-whole ratio [Lesson 1-1) A ratio that
Ccompares one part of a group 1o the whole group.

peak {Lesson10-7T)  The most freguently occurring
valwe in a line plot.

percent (Lesson 2-1)
a number 1o 100

A ratio, or rate, thal compares

positive integer [Lesson 4-1) A number that is
greater than zero. It can be written with ar without

a 4 sign.

powers (Lesson 5-1) A number expressed using an
exponent. The power 37 is raad three fo the second
power, of three squared.

prism [Lesson 9-1) A three-dimensional figure with
at least theee rectangukar lateral faces and top and
bottom faces parailel.

paralelograma  Cuadriliters cuyos lados opoestas
son paralelos y congruentes.

proporcion de parte a parte  Lina proporcion que
Ccompara una parte de un grupo con otra parte del

mismao grupo.

proporcion de parie atolal  Una proporcion que
CoMmpara una parte de un grupo con [odo & grupo.

pice  Elvalor gue ocurre con méas frecuancia e wn
diagrama de puntos:

por clento  Una relacidn, o tasa, gue compara un
numero a 100.

enlerp positive  NUMero que es mayor gue cen y se
puede escribir con o sin el signo -,

polncias  Ndmeros que se expresan usanda

exponentes. La potencia 3° se lee tres o o sequnde
potencia o fres of cuadrado.

prisma Flgura trdimensional que tiene por lo menos

tres caras laterales rectangulares ¥ caras paralelas
superior @ inferion

Glossary GLT



pyramid [Lesson9-4) A threo-dimensional figure
with at least three triangular sides that meet at a
commean vertex and only one base that s a polygon

pirdmide Una figura de tres dimensiones con que es
en un un poligono y ires o mas caras triangulares que
&2 encuentran en un vertice comin.

guadrants [Lesson 4-5) The four regions ina
coordinate plane separated by the x-axis and y-axis.

guartiles (Lesson 10-4) Values that divide a data set
Into four equal parts.

guotient (Lesson 3-1) The resull when one number is
divided by another.

cuadrantes  Las cuatro reglones de un plano de
coordenadas separadas por el eje x y el eje y.

cuartiles  Valores que dividen un conjunto de datos an
cuatro partes iquales.

poctente  El resudtado cusndo un nlimero es dividido
por olrg,

range [Lesson 10-4) The difference betweean the
greatest number and the least number in a set of data_

rate [Lesson 1-7) A special kind of ratio in which the
units are different.

ratic (Lesson 1-1) A comparison between lwo
guantities, in which for every o unils of one guantity,
there are b units of another quantity.

ratic lable (Lesson 1-2) A collection of equivalent
ratlos that are arganized in a table,

rational numbes (Losson 4-4) - A number that can be
written as a fraction.

reciprocals (Lesson 3-3)  Any two numbers that have
a pmduﬂnflﬂvlm% x §=L§ﬂnd§-am
reciprocals,

rectangular prism  (Lesson 9-1)
rectangular bases.

A prism that has

reflection [Lesson 4-6) The mirror image produced
by flipping a figure over a line.

regular palygon [Lesson B-4) A polygon with all
congruent sides and all congrueent angles.

rango  La diferencia entre el ndmero mayar y el
nEMers menor en wn conjunto de datas.

taza Un tipo especial de retackin en of gue las
unidades son diferentes.

razon  Una comparacidn entre dos cantidades, en la
que por cads o unidades de una cantidad, hay unidades
b de otra cantidad.

table de razones  Una coleccidn de proporciones
equivalentes que se organizan en una tabla.

ndmera racional  Namero que se puade expresar
coma fraccidn.

reciproco  Cualquier par de ndmeros cuyo producto
5\, B 5 6 "
esi-!.'.mma 4 E=t—ﬁy§5nnrmpmms.

prisma rectangular
rectangulares.

Lina prisma gue tiens bases

reflexion  Transformacidn en la cual una figura se
voltea sobre una recta, También se conoce como
simetria de espejo.

poligons regular  Un poligono con todos los lados
congruentes y todos los dngulos congruentes.
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scaling (Lesson 1-2) The process of mulliplying each
quantity in a ratio by the same number to oblain

equivalent ratlos.

second guartile [Lesson 10-4)  Another name for the
median, or the center of a st of numerical data.

simplest form (Lesson 5-4)  The status of an
expression when it has no like terms and no
parentheses.

shant helght (Lesson 9-4) The helght of each lateral
face of a pyramid.

solullon (Lesson B-1) The value of a variable that
makes an equation true.

solve (Lesson 8-  Toreplace a variable with a valug
that resulls in a lrue sentence.

slatistical question [Lesson 10-1) A question thal
anticipates and accounts for a varely of answers.

slatistics [Lesson 10-1)
Interpreting data

Coliecting, organizing, and

Subtraction Property of Equality (Lesson 6-2)
subtract the same number from each side of an
equation, the two sides remain egual.

if you

surface area [Lesson 9-2)  The sum of the areas of all
the surfaces (faces) of a three-dimensional ligure.

suivey [Lesson 10-1) A guestion or set of questions
designed o collect data about a specific group af
people, or popukation,

symmelric distribution (Lesson ¥0-T) Data that are
evenly distributed.

homotecia  El process de multiplicar cada cantidad en
una proporcion por el mismo ndmero para obtensr
refaciones eguivalentes.
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segundo cosrtil  Otro nombre para la mediana, o al
centro de un conjunto de datos numeéricos:

forma mas simple Bl estado de una expresién cuando
no tiene términos iguales y no hay paréntesis.

altura oblicua  Adtura de cada cara fatersl de un
plrdmide.

solucidn  Walor de la variable de una ecuacion gue hace
werdadera la ecuacion.

resolver  Reemplazar una variable con un valor que
resufle en un enunciado verdadero.

cuestidn estadistica  Una pregunta que se anticipa y
da cuenta de una varedad de respuestas.

estadistica Recopllas, ordenar e Interpretar datos.

propledad de sustraccion de la igualdad  Si sustraes
el mismo ndmero de ambaos lados de una ecuacidn, los
dos lados permanecen iqualoes.

Area de superficie  La suma de las dreas de todas kas
superficles [caras) de una figura tridimensional.

encuesta.  Pregunta o conjunto de preguntas disefiadas

para recoger datos sobre un grupo especifico de
personas o poblacion.

distribuicidn simétrica Datos que estdn distribuidos.

term (Lesson 5-3)  Each part of an sdgebraic
expression separated by a plus or minas shgn.

third quartife (Lesson 10-9)  The third quartile is the
median of the data values greater than the median

térming  Cada parte de un expresion algebraica
SOPArada por un Sgno MAEs o un Sigeo menos.

tereer cuartll  El tepcer cuartil es la mediana de los
valores mayores que la mediana.

Glossary GL9



three-dimensional figure (Lecson 9-1) A figure with
fength, width, and height.

trapezoid (Lesson B-3)
of parallel sides.

& quadrilateral with one pair

triamgular prism (Lesson 9-3) A prism that has
triangular bases.

figura tridimensional  Una figura que tiene Largo,
ancho y alto.

trapecio  Cuadrildteno con un dnico par de lados
paralelos.

prisma triangular  Prisma con bases triangubares.

unit price (Lesson 1-7)  The cost per unit of an item.

unit rate [Lesson 17}  Arate in which the first quantity
i5 companed to T unit of the second gquartity.

unit ratio (Lesson 1-6) A ratio in which the first
guantity Is compared (o 1 unit of the second quantity.

precio unitario  El costo por wnidad de wn articulo.

taza unitaria  Una tasa en la que [a primera cantidad
sg compara con 1 unidad de la sequnda cantidad.

razdn unitaria  Una relachdn en la que ba primera
cantidad se compara con 1 unidad de la segunda
cantidad.

variable {Lesson 5-3)
Lo represent a number.

A symbol, usually a letter, used

volume [Lesson9-1)  The amount of space Inside a
three-dimensional figure. Volume & measured in cubic
Limits.

variable LUn simbolo, por bo general, una letra, que se
LSE para represantar un nlmers.

volumen Cantidad de espacio dentro de una figura
tridimensional. B volumen se mide en unidades
cibicas.

x-gxis [Lesson 1-3) The horzontal Bne of the two
perpendicular number lines in a coordinate plane.

x-coordinale [Lesson 1-3) The first number of an
ordered pair. The x-coordinate cormesponds o a number
o the x-axis,

efe ¥ La recta horizontal de las dos rectas numéricas
perpendiculares en un plano de coordenadas.

coordenada x  El primer numero de un par ordenada,
ef cual comesponde a un ndmero en o gje x.

y-axis [Lesson 1-3) The vertical ine of the two
perpendicular number lines in a coordinale piane.

pcoordinate (Lesson 1-3)  The second number of an
orderad pair. The pcoordinate coresponds 1o a number
on the y-as,

eje v La recta vertical de las dos rectas numericas
perpendiculares en un plano de coordenadas.

conrdenada p El segundo ndmero de wn par
ordenado, el cual corresponde a un numens en e aje .
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Absolute value, 201-202,
20821, 217, 245-250

Addition eguations
sohring, 344346
wiriting. 341-342

Addition Property of
Equality, 353354

Algebraic expressions, 277-284
evaluating, 287-290
wiitineg, 277278, 280284

Annex zeros, 143-150

fArea
of paralielograms, 436—438
of regular polygons, 463—464
of rapezoids, 451—458
of triangles, 444445
on the coordinate plane, 470,
474

Associative Property. 315
Average, 549-550 |see also

mean)

Bar diagrams
o find percent of 8 number,
103, 106, 113116
to find the whole, 121, 123124
to moded percents, 8182
o represent rates, 57-58

to represent ratio relationships,

346813

to sale eqguathons, 341, 353,
359, 369

1o salve rate probliems, 67-68

o sohve ratio problems, 6566

Base

exponent, 261-263

of a parallelogram, 436

of a rapezoid, 454

of a angle, 444

Benchmark percents, 113
Box plots, S63-565, GBT-588

Cluster, 585

Coefficient, 278-279
Common factor, 295-256
Commutative Property, 315317

Comparisons
of integers, 206206
of rational numbers, 218219

Composing figures, 453
Congruent figures, 444
Constant, 278-279
Conwversion of units, 47-52

Coordinate plane, 23, 225232,
AL5—472
drawing polygons on, 4659
finding distance on, 245-250
graphing lines on, 415—41&
graphing ordered pairs on,
231232
graphing ratic relationships on,
2325 23-30
ldentifying axis, 226
identifying crdered pairs.
2X7-228
identifying paints. 229-230
tdentifying guadrants,
225-22%
reflecting points on, 237-240

Cubic units, 485
Customary Measurement
System, 47-52

Data, 537

Data displays, 535-540

Decimals
addition of 143144
a5 mxed numbers, 58
a5 percents and fractions,

G3-98

division of, 149-150
multiplication of, 147-148
subiraction of 143, W5-146

Index

Decomposing figures, 451-452
Defining a varable, 280
Dependent variable, 3597, 358

Distribution of data, 583
ciuster, 585
gap. 585
outliers, 575-580
peak, 585
symmetric, 585

Distributive Proparty, 305-310,
N6-317

Dividend, 135

Divislon

of decimals, M9-150

of fractions, 157-162,
167172

of fractions by whole
nummbers, 1771180

of multi-digit numbers,
134-138

Divislon eguations
solving, 3M-372
writing, 369370

Division Property of
Equality, 362

Diwisor, 135

Dot plots, 543544, 584

Double number ines, 13

to find percent of a number,
104, 106

to find the whole, 122-124

1o solve rate problems,
67-68

io solve ratio problems, 18,
40-42

Equals sign, 335

Bguation, 335
addition, 342-346
diwision, 3659372
graphing, 415—415
multiplication, 359—364
sobving
by addition, 343-346
by dinision, 371-372



by multiplication, 361—-364
by substitution, 336—337
by subtraction, 353354
subtraction, 351-354
writing
addition, 342
division, 370
from a graph, 418—415
multiplication, 360
subtraction, 352

Equivalent expressions, 315-320

Equivalent rates, 67-58

Equivalent ratios,
and graphs, 2325
and tabdes, 13-17
to find percent of 8 number,
104108, 12-15
to find the whole, 123
to write decimalks as
percents, 58
to write fractions as
percents, 457
to write percents, 8550
to write percents as fractions,
G3-94
use scaling to find, 14-17
Evaluation of algebralc
expressions, 287-250
Exponents, 261-264
Expressions
algebralc, 277284
factoring, 308-310
numerical, J68—271

Factoring

algebraic expressions, 310

greatest comman factor,
308-310

numertcal expressions, 309

First guartile, 561

Foldables®, 20,26, 34, 100, 129,
164, 174, 184, 187, 212, 222 255,
326, 329, 348, 356, 366, 391,

A02, 42, 420, 426, 4209, 440, 448,

460, 479, 492, 503, 514, G238, 531,
Lo, 566, 572, 560, 593

Formulas
area of paralielograms 436
area of rapezoids, 451454
area of tiangles, 444
wolume of cube, 486
valeme of rght prism, 487
wolume of rectanguslar

prism, 487

INZ2  index

Fractions

as percents and decimals,

S93-98

dividing by whole numbers,
7120

dividing whole numbers by,
157162

division, ¥7-172

Gap, 585

Greatest common factor
{GCF), 255—297
and the Distributve Property,
A08-310

Graphic Organizers, 73, 130, 188,

256, 330, 382, 430, 480, 532,
594

Graphing,
eguations, 415—416
inequalities, 380-383
lines, 415-41%
ordered pairs, 231-232
ratio relstionships, 23—25,
28-30
rational numbers, 2235232
reflections of points, 237-240

Guess, check, and reviss
strategy, 336
Height

of a parallelogram, 436

of a rapezodd, 454
of a triamgle, 444

Histogram, S44-545, SB5-586

Identity Property. 310

Independent variable, 357,
99400

Inequalities, 377
graphing, 380382
sobdng, 383385
writing, 378379

Integers
absolute value of, 200-202,
209-210
comparmng, 205-206
graphing, 1951845

opposites of, 195201
ordering, 207
representing. 193154

Interguartile range (1GR) 561,
G83

Inverse operations, 344
in solvimg, 351, 362, 369

Inverse Property of
Multiplication, 155

Lateral face, 517
Least common mubtiple
{LEM), 258300

Like terms, 278-279, 321-323
combining, 321323

Line plots. See dot plots

Mean, 5459-550

Mean absolute deviation
(MAD), 569-572 583
Measures of center, 5459
Measures of variation, 551
Medtan, 553, 561

Missing data, 551

Missing dimensions
of parallelograms, 437
of rectangular prisms,
488450
of rapezoids, 458
of rlangles, 446

Mized numbers

as percents, 97

division of, 181182
Multi-digit numbers, 134138
Muitiple representations of
relationships, 423425
Multiplication

of decimals, 147148
Muitipfication equations

sodving, 361-364

wiriting, 3509360
Muitipfication Property of
Equality, 37
Multiplicative Imeerse, 155
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Megative integer, 193
Nets, 485
of rectangular prisms,
495457
of sguare pyramids, 517-515%
of tnangular prisms, 505-507
of triangudar pyramids, 515521
Mumerical expressions, 265-21
evaluating, 270, 2H
wiriting, 21

Opposites, 18959201
Order of operations, 265%-2T0
Ordered pair,

Identifying, 227-232

wiiting equivalent ratios as,
23-26, 29-30

Origin, 23, 227-228

Qutlier, 575-576
effect on data, 577-580

Parallelogram, 436
area of, 436-438
base of 436
height of, 436
missing dimensions of, 438

Part-to-part ratio, & B
Partto-whole ratio, 67
Peak, 5B5

Percent, 79-82, 85-50

as decimals and fractions,
93598

as mixed numbers, 97
benchmark, 113116
estimating, 113-11&
model, T8—82, 8590
of a number, W03-108

Perimeter
on the coordinate plane, 470,
47473

Positive integer, 193

Powers, 261-264
as produects, 261263
evaluating, 263-264

Prizm, 485

nets of, 495497, 505-507

rectanguiar, 485454,
485500

surface area of, 498-500,
S08-512

triangular, 505-512

vodume of, 485—-490

Pyramid, 517
nets of, BI85
regular, 517
square, 518-519, 522-524
surface area of, 523-526
triangular, 519-521, 525526

Quadrants, 225-236

Quartiles, 561

QGuotient, 135
interpretation of, ¥61-162. 165

Range, 561

interguartile, 561, 583
Rates, 57-58, 65—6H

Ratios, 3-5
and bar diagrams, 34, &,
13,37
and doubde number lines,
18, 40
comparing ratio relationships,
29-32
equivalent [see equivalent
ratios)
graphing ratic relationships,
23-2%5, 29-30
part-io-part ratio, &, B
pari-to-whole ratio, 6-7
ratio relationships, 3-5, 29-32
to convert measwements,
47-52
unit ratia, 47
Ratio table, 4-17, 29-32, 104,
wor-10s, 22
Rational numbers, 215
absolute value of, 217
comparing, 218-219
graphing, X15-216
ordering, 230
Recipracal, 155-156, 158-162

Rectangular prisms, 485
missing dimensions of,
A8S—A450
nets of, 495—457
surface area of 498-500
volume of, 486—450

Reflections on the coordinate
plane, 237-240

Regular polygon, 463
Regular pyramid, S17

Scaling, 14-17, 104, 107-108, 122
Simplest form, 321-322

Slant height, 517

Solution, 335

Solve, 335
additicn equations, 342-346
by guess and check, 336
by substitution, 336—337
division equations, 371-372
inegualities, 383385
multiplication equations,
I61-304
subtraction equations,
352-354
Square pyramids
nats of, S17-519
surface ares of, 522-523

Statistical guestion, 537-538
Statistics, 537

Subtraction Property of
Equality, 344
Subtraction equations,
sohving, 353354
writing, 351352
Swurface area
of rectangular prisms,
A58-500
of square pyramids, 522524
of triangular prisms, 508-511
of thangular pyramids,
525-525

Symmetric distribution, 583

Tape diagrams. 5= bar
diggrams




Terms of an algebraic
expression, 278, 275
Third quartite, 561
Three-dimensional figures, 485
Trapezoid

area of, 290, 451458

base of. 454

height of, 454

missing dimensions of, 458
Triangle

area of, 444446

Dase of. 444

height of, 444
missing dimensions of, 446

Triangular prisms

nets of, 505507

surface area of, 508-512
Triangular pyramids

nets of, 518-521

surface area of, 525-526

Unit price, 60

Unit rate, 57-58

Unit ratio, 47

Units
conversion of, 47-52

Varlables;, 277-278, 280284,
341-342

Variation, measures of, 561

Violume, 485
of cube, 485
of rectangular prisms, 486—490
of right prism. 487

‘Whale numbers, 135138,
156162, 177-180

x-axis, 23, 275
x-coordinate, 23, 225-238

y-axis, 23, 235
y-coordinate, 23, 225-228

fero, annexation of, 143150
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W Foldables Study Organizers

What Are Foldables and How Do | Create Them?

Foldabies are three-dimensional graphic organizers that help you create study
guides for each module in your book,

Step 1 Go 1o 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 currenthy
studying. Match up the tabs and attach your Foldable to this page. Dotted tabs
show where to place your Foldable. Striped tabs indicate where o tape the
Foldabie.

b

How Will | Know When to Use My Foldable?

You will be directed to work on your Foldable at the end of selected
lessons. This lets you know that it is time to update it with concepts
from that lesson. Once you've completed your Foldable, use it to
study for the module test.

Foldables Study Organizers FL1



How Do | Complete My Foldable?

Mo two Foldables in your book will look alike. However, some will ask you to fill
in similar information. Below are some of the instructions you'll see as you
complate your Foldable. HAVE FUN learning math using Foldables!

Instructions and What They Mean
Best Used to... Compiete the sentence explaining |

when the concept should be used.

Definition Write a definition in your own words. |
Description Describe the concept using words. L
Egquation Write an eguation that uses the concepl

You may use one already in the text ar you
CARn Make P YO own,

Example Write an example about the concept. You may use
one already in the text or you can make up your Own.

Formulas Write a formula that uses the concepl You may use
one already in the text.

Howda | .7 Explain the steps invaived In the concept.
Models Draw a model to llustrate the concept.
Picture Draw a picture to flustrate the concepl.
Solve

Algebraically Write and solve an equation that uses the concept
Symbols Write or use the symbols that pertain to the concept.
Write About It Write a definition or description in your awn words.
Waords Write the words that pertain to the concept.

Meet Foldables Author Dinah Zike

Cinah Zike is known for designing hands-on
manipulatives that are used nationally and
internationally by teachers and parents. Dinah is
an explosion of energy and |deas. Her
excitemnent and joy for leaming Inspires everyone
she touches.

FL2 Foldables Study Organizers
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Wrrte About It
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percents and fractions
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Foldables

percents and decimals

sjuadIad uﬁm ‘sfewrioaq ..wﬂnﬂum._w

percent of a number

_

Ly g | By O B A

Module 2 Foldakle FLS



cut om ol dashed fnes. [ o ol on o solid limes

Write About

Write About rt

Write About it

FLE Foldables Study Organizers
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I 5ees U

fractions fractions
and whole and

numbers fractions

%’//”////////////,//’///////////////////////

whole number < fraction fraction = fraction

Module 3 Foldable FL7
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compare and order
positive and negative numbers

compare and order
fractions and decimals
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