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% Module 1

i--'"'PmpDrtimnal Relationships

€ Essential QGuestion

What does it mean for two quantities to be in a proportional relationship?

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‘tknuw. o—l'uehean:lufit G—Ih‘mwtﬂ O 0 0 0|0 G

computing unit rates involving ratios of fractions

determining whether a relationship is proportional by
looking at a table of values

determining whether a relationship is proportional by
looking at a graph

finding and interpreting the constant of proportionality ' |

interpreting the points (0, 0y and (1, 1 on the graph of a
proportional redationship

representing proportional relationships with equations |

Cogra il O A Cor e S0 Tikia dlbin

soiving problems involving proportional relationships ' : |

[I| Foldabies 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 leam about
proportional relationships.

Module 1 « Proporonal Relationships 1



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

O constant of proportionality O proportional
O nonproportional O proportional relationship
O proportion O unit rate

Are You Ready?

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

Exampie 1 Example 2
Write ratios. _ Determine if ratios are eqguivalent
Mavericks
Write the ratio of wins Wi s 10 Determine whether the ratios 250 miles
to losses, i in 4 hours and 500 miles in B hours are
Losses | 12 | | aquivalent 3
i Ties 8 | i
wins : losses -
10 : 12 250 miles: 4 hours » 222 = 222 or 621
u
The ratio of wins to losses is 102 12. ia
i
500 miles : 8 hours = % = '%& i EE-;-

The ratios are equivalent because the
ratio '1-21,—5 is maintained.

Quick Check

1. Refer to the table in Example 1. Write 2. Determine whether the ratios 20 nails for
the ratio of wins to total games. every b shingles and 12 nails for every
3 shingles are equivalent.

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

2  Module 1: Proportional Relationships
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Lesson 1-1

Unit Rates Involving Ratios of Fractions

| Can... find unit rates when one or both guantities are fractions. What Vocabulary
. Will You Leamn?
; ; - : unit rate
Explore Find Unit Rates with Fractions
) Online Activity You will use bar diagrams to explore how to find a
unit rate when ane or both quantities of a given rate are fractions.
—_—————
l: '_"': — _'"_"_ —- amrw | e —
Py v AR gy
E--I [TT. | Py
o bt i SR
e Study Tip
| You learned about
ratios, rates, and unit
Learn Unit Rates Involving Ratios of Fractions rates in a previous
; : grade.
A recipe to nmkeai diluted cleaning solution calls for 4 gallons of & poifto it 3 compatiaon
water mixed with 5 CUp of cleaner. The ratio of gallons of water to of two quantities, in
i 1 A which for every o units
cups of cleaner is 4 to 3 or 4 3 You have 1 cup of cleaner and you of one quantity. there
want to use all of it How many gallons of water do you need to mix are b unite of another
with 1 cup of cleaner to maintain the ratio 4 : %? fuAnELy.
A rofe is a ratio that
compares two
quantities with unlike
units.

A unit rate compares
the first quantity per
every 1 unit of the
second gquantity.

Coprpright € MleCorms # | Boui bl on 12 i

To find the umit rate, the number of gallons of water needed to mix
with 1 cup of cleaner, you can use various strateqies.

Lesson 11« Unit Rates wokving Ratios of Fractons 3



& Talk About It
Explain to a pariner why
the rate 4 % ismota
Lt rate.

atudy Tip
The expression % is

g
called a complex
frackion. A complax
fraction is a fraction in
which the numerator or
denominator, or both,
are also fractions.

& Talk About It

How is finding a unit
rate when one of the
guantities is a fraction
similar to findirg a unit
rate when both
guantities are whole
numbers? How is it
different?

The double number line shows that, for every % cup of cleaner,

4 gallons of water are needed. 5o, 12 gallons of water are needed to
mix with 1 cup of cleaner.

o 4 8 12

Water (gal)
Cleaner [c

i 2
o 5 g 1

The bar diagram also shows that 12 gallons of water are needed to

mix with 1 cup of cleaner, For wery% cup of cleaner, 4 gallons of
water are needed.

e —
dgal | 4gal | 4 gal |Water
1 1 1. |Clea

1!: Et 31: ner
......... | i .

By creating a ratio table, you can scale

forward by multiplying both % and 4 by 3.

The ratio table confirms that 12 gallons of

watar are needed to min with 1 cup
of cleaner,

Lleaner ()

Waker (gal)

You can also use division when finding a wnit
rate. Recall that a ratio or rate can be written in

fraction form. The ratio 4 : 1-can be written in fraction form as %

The ratio 4 : % can ba written in fraction form as %
£

Because a fraction bar indicates division, you can divide the
numerator by the denominator to find the unit rate.

4 1
Z i 4 = E The fraction bar indicates division
3
4 1 4
=33 Write 4 as -
4 3 i 1
= T - T Multiply by the multiplicative imeerse of 3
12 : o ;
=5 or 12 Multiply the fractions.
4
o, i A 12
El

Using any of these strategies, the unit rate is 12 gallons of water for
every 1 cup of cleaner.

4 Modude 1 Propodional Relationships
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@ Example 1 Find Unit Rates

Tia is painting one side of her shed. She paints 36 square feet in
45 minutes.

At this rate, how many square feet can she paint each hour?

You know that 45 minutes is % of an hour. 5o, Tia's rate is 36 squara

feat per % hour. You need to find the unit rate, the number of square

feet she can paint per 1 hour.

Method 1 Use a bar diagram.

Draw two bars to model the ratio 36 : % Divide @ach bar into four

sections, because % is a multiple nf%. and there are 4 sections of

%huurin‘lhnur.

To find the unit rate, first find
the value of each section in the
bar representing square feet.

b Think About It
Why is 45 minutes
equal m% of an hour?

Because three sectlions have a
vialue of 36 square feet. each

section has a value of _ _
36 + 3, or 12 square feet 2a2 | 12682 | 1202 | 1202

Because 4{12) = 48, the unit rata

is 48 =quare feet per hour. }‘“ == 36 square feet -=- --|

Method 2 Use a double number line.

The top number line represents the number of hours, The bottom
number line represents the number of square feet. Mark and label

1 3
the ratio 36 : re

Mark and label four equal 1 2 32

1 0 3 & a1 1
increments of Zon the top Hours
number line. Mark the same Square Feet

number of equal increments on ol s T

the bottom number fine.

Each increment on the bottom number line represents 12 square feat.

Because 4{12) = 48, the unil rate i= 48 square feet per hour.

{continuved on next page)

(&) Talk About It!
Use mathematical
reasoning to explain

why Tia can paint
more than 36 sguare

feet per howr.

Lesson 41« Unit Rates Involving Ratos of Fractions 5B



=) Talk About It!

Why do you need to
scale backward first
before scaling
forward?

D Talk About It

Compare the four
methods. What
operation|s) did you
use with each of the
methods?

Mathod 3 Use a ratio table.

The ratio table shows the number of square

feet painted in % hour. Scale backward to Hours

find the number of square feet painted in

Square feel

1
Y howr,

Scale forward to find the number of
square feat Tia can paint in Hours
1 hour. This i= the unit rate,

Square feat

Because %{4! = 1, multiply 12{4). S0, Tia can paint 12{4), or 48 square

feet, in one hour.

Methed 4 Use division

.3 , 36
The rate 36 square feel in r hour can be written as s
)
36 .3
== 36 - E Write the complex fraction as a division problem.
1
36 . 3 e AE o 28
= 1 g 4 Write 36 as i
36 4 3 4
= T . E Muitiply by the reciprocal of a3 which s 3
144 .
= T or 48 Multiply. The unit rate is 48 ft= per hour

So, Tia can paint 48 square feet in one hour,

Check
Doug entered a canoe race. He paddied 5 miles in % hour. What is
his average speed in miles per hour? Use any strateqy.

mﬁn Online You can complele an Extra Example online.

6 Module 1. Propodional Relatinnships
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@ Example 2 Find Unit Rates

. f Think About It!
Josiah can jog 5 mile in 15 minutes. What do you notice
about both ntities
Find his average speed in miles per hour. oo P HIE?EB-E

You know that 15 minutes is % hour. So, Josiah's rate s % mile per

%huur. You need to find the unit rate, the number of miles he can jog

per 1 hour.

Method 1 Use a bar diagram.

Draw two bars to model the ratio g 2 13 Divide each bar into 4
sections, because there are 4 sections of % in 1 hour.

To find the unit rate, first find the value of each sectlon in the bar

representing miles. Each section has a value r_'rf% mile. Because

5 20 1 ; A A
4(5}— 5 m33.1‘he unit rate |53§mlle;r.per howur

Meathod 2 Use a double number line.

The top number line represents the number of hours, The bottom

number line represents the number of miles. Mark and label the
T |
ratio e

Mark and label four equal increments uf4l on the top number line.

Mark the same number of equal increments on the bottom
number line.

o =
F=d
atefled

Hours
Miles

-~

o
3

mjn
|
ol

Each increment on the bottom number line represents = mile.

G
5 20 1 i =
Because 4 BI=F o 35 the unit rate is 3? miles pear hour.

{continuved on next page)

Lessan -1+ Unit Bates Involding Ratios of Fractions 7



&) Talk About It!

How could you word
this problem using
minutes instead of
hours? Does it change
the outcome of Josiah's
average speed?

Mathod 3 Use a ratio table.

The ratio table shows the number of

miles jogged in % hour. Scale forward

to find the number of miles Jdosiah can
jog in 1 hour. This is the unit rate.

Because %{4] =1, multiply %4}_ So, Josiah can jog %{4}. or %mires

in one hour.

Method 4 Use division.

5
The I'EIE% mile per -:T hour can be writlen as %.
4
5
i —_ E = l [} —_ - - P 1
T8 & Write the complex fraction as & division expression
4
5 4
= E - T Rewrite diision as mulbplication.
20
= — Muitiplhy
5 urnpty
1 . -
= 35 Simplify. The unitrate is 35 miles per o

With each representation, because there are 4 gquaner-hours in omne
hour, his average speed is found by multiplying by 4. 50, Josiah can

jog 3% miles per hour.

Check

A garden hose was left on in a yard and spilled % gallon every
= minute. Find the average number of gallons spilled per minute.

3
Use any strategy.

m Ga Online ¥You can complete an Extra Example online.

B Module 1. Propodional Relstinnships
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64 Apply Kayaking

Carolina and her frliends are training separately for a kayaking
competition. The average distance and time traveled by each is
shown in the table. If the distance kayaked in the competition is
3 miles, predict who will win based on the rates shown. Predict
how long it will take the winner to complete the race, if their rate
remains constant

Person Carolina Leslie Bryan Javier
Bverage 7 1 2 1
Distance (mi) B x

Bverage 1 i 3 3
Time {h) 2 3 3 3

1 What is the task?

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

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

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

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

3 What is your solution?

Use your strategy to solve the problem.

&) Talk About It

Which method is more
advantageous o use
when solving this

problam?
4 How can you show your solution is reasonable?

Q-Wriitu About ! Write an argument that can be used to defend
your soluticn.

Lesson 41« Unit Rates Involving Ratos of Fractions 9



Check

A walk-a-thon was held at a local
middle school. The table gives the
average distances and times for
four walkers for certain periods of
the walk-a-thon_ If the total
distance of the route was 2 miles,
who completed the route first?
How long did it take her to
complete the route if she walked
at a constant rate?

Perzon

Lakeisha

Baydan

Madizon

Ea- Ga Online You can complete an Extra Example online.

Distance
i)

vl Blo ol

Time
{min}

i8

22

17

Compare the process for finding unit rates involving fractions with
what you know about dividing fractions. How are they similar? How

are they different?

|
!
i Pause and Reflect
I
[
[

10 Module 1. Proportional Relationships

[T S T TRt k] ||,"|| Mahrs



i i o0 o e P T ik i

— A

Practice

) Go Online You can compiete your homewoark oning

Solve each problem. Use any strategy, such as a bar diagram,

double number line, ratio table, or division.

1. A truck driver drove 48 miles in 45 minutes.
At this rate, how many miles can the truck
driver drive in one hour? [Examgpbs 1)

3. A small airplane flew 104 miles in 50
minutes. Al this rate, how many miles can it

fly in one hour? (50 minutes =—: hodir)
(Exarmple 1)

5. In Lixue's garden, the green pepper plants
grew 5 inches in % micnth. At this rate, how
many feet can they grow in one month? (Let

5 inches = ;; foot) [Example Z)

7. The average sneeze can travel % mile in 3
spconds. At this rate, how far can it travel in

one minute? (3 seconds = % minute)
{Examiple 2

2. Russell runs % mile in & minutes. At this

rate, how many miles can he run in one
minute? [Example 1)

| 4. DeAndre downioaded 8 apps onto his tablet

in 12 seconds. At this rate, how many apps
could he download in one minute?

{12 seconds = —; minute) ([Example 1)

6. Thunder from a bolt of lightning travels —=

mile in %SEEBHd. At this rate, how many

miles can it travel in one second? (Example 2}

Test Practice

B. Multiselect Anita iz making headbands for

her softball team. She needs a total m‘%
yard of fabric. Select all types of fabric that
cost less than $8 per yard. [Example 2}

| cotton

Total Cast
| flannel bkt m:% Yard ($)
fleece Cotton 554
ftern.-' doth | Flannel 262
Fleace | 427
Terry 652

Cioth

Lessan 1-1 « Uinit Bates Involving Ratios of Frections




Apply

9. During the first seconds after takeoff, a rocket traveled 208 kilometers in 50 minutes at a

mnstant rate. Suppose a penny is dropped from a skyscraper and could travel 153 kilometers
Ir| hm.r.r at a constant rate. Which of these objects haz a faster unit rate per hour? How much

fﬂ':.r,er?

10. To prepare for a downhill skfing competition, Roman
completed three training sessions. The table shows
his average time and distance for each session. Did
Roman's rate; in miles per hour, increase from

Secgion | Time (hr) | Distance (mi)

session 1o session? Write an argument that can be 2
used to defend your solution. 200 12
3 3 17
250 | 20
. E@Eﬁum Abstractly Explain why a 1Z. Compare and contrast the rates % mite in
e e
student who = mile in & minuies i
S e e & minutes and 4 minutes o Imve.r—'é mike.

faster than a student who runs ';-mile in
5 minutes.

13. ({7 Find the Error Carli made 9 greeting 14,

cards in % hour. She determined her unit

rate to be % card per houe. Find her error

and correct it

12 Module 1 - Propostional Relaticnships

1l Be Precise A standard shower drain
can drain water at the rate of 480 gallons

in % hour. Create three different rates, using

the same or different units, that are all
equivalent to this rate. Be precise in the
units you choose. Then find the unit rate, in
gallons per minute.

iy gy iy e



Lesson 1-2

Understand Proportional Relationships

| Can... use models and ratio reasoning to understand how a What Viocabulary Will
proportional refationship can exist between quantities. You Learn?
proportional relationship

Learn Proportional Relationships

When baking, the ratiofs) of ingredients is
important to maintain. The table shows a

Ingredient | Amount

commaon redpe for pizza dough. Too much or __FI_;:r_L_l_[ ‘E c

too litthe of any one ingredient will not create Zalt % tsp

a good dough. | {
Yeast 21tsp |

In this recipe, the ratic of cups of flour 1o cups Water 1e
of water is 3 : 1. Suppose you wanted to et | =
make two batches of dough. Is the rafio of Clive Gil 4 tsp
flour to water the same? What if you wanted to make three batches?

The bar diagrams show the relationship between flour and water for
different batches of dough. In each batch, 3 equal-size sections
represent cups of flour, and 1 section of the same size represents

cups of water.
One Batch
} ———————— Joups —---=-—-— -I
For one batch, the ratio |s 3 cups of
Faou 1 1 1 flowr i 1 cup of water
Water 1 |
}_1 i & Talk About It
- Would this ratio be
H Two Batches maintained il you
g jescoaces e SRS wanted Lo make half a
= ?
. Far two batches, the ratio 56 cups Etcl'.:in' dough?
z Four 2 2 . of flowr to 2 cups of water. For every e
_i_'_ 3 cups of flow, you need 1 cup of '
E; Water 2 water The ratio 3 - 1is maintained
- 2 CLipS —
Three Batches
________ =1 CUQRS === —===—1
For three batches, the refio s 9 cups
o 3 3 3 of ficur to 3 cups of water. For eveny
3 cups of flour, you need 1 cup of
Water 3 water The rabo 3 : 15 maintamed
3 CLpS -
{eontinuved on next page)
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QD Talk About It!

Will there ever be an
age, otfier than 14 and
7. where Pedro is twice
as old as his brother?
Explain.

The ratio of cups of flour to cups of water is maintained regardless of
how many batches of pizza dough you make. In each batch, there are
3 cups of flowr for every 1 cup of water

Two quantities are in a proportional relationship if the two guantities
vary and have a constant ratio betweean them. For example, if a recipe

calls for 2 cups of flour for every 1 cup of sugar, the ingredients are in
a proportional relationship because, while the number of cups of flour

or sugar can vary, the ratio of cups of flour to sugar is constant, 2 - 1.

Some relationships are not proportional relationships. In these cases,
a ratio is not maintained. For example, suppose that Pedro is 14 years
old and his little brother is 7 years old. The ratio between their current
ages is 14 : 7. Pedro is currently twice as old as his brother. Will he
dlways be twice as old?

The bar diagram represents this relationship. Because Pedro is
currently twice as old as his brother, the bar diagram representing
Pedro's age has twice a5 many sections as the bar diagram
representing his brother's age.

Current Age
|—————— 4 years ———-- -|

The ratic betwieen Pedmo’s age and
Pedro 7 7 hi= brother's age = 14 - 7. This ratio is
squivalent to 2 - 1 because 4 is
twice as great as 7

Brother 7

=p—

In fivie years, Pedro will be 14 + 5, or 19 years old and his brother will
be 7 + 5, or 12 years old. Add a section to each bar diagram to
represaent the additional 5 years.

Age in Five Years

I ------- 19 years ===m====
The ratic betwesen Pedmo’s age and

Pedro T r = his brother's age in 5 years 519 012

Brother 7 5

E—

The bar diagram representing their ages in 5 years shows that the
ratio 19 : 12 i= not equivalent to 13 : 7 or 2 : 1. In 5 years, Pedro will not
be twice as old as his brother because 19 # 2(12). Because Pedro will
not always be twice as old as his brother and the ratio 14 : 7 or 2: 1is
not maintained, the relationship s not proportional.

4  Module 1 - Proportional Relationships
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@ Example 1 |dentify Proportional Relationships

The recipe for 8 homamade glass cleaner indicates to use a ratio of

1 part vinegar to 4 parts water. Elyse used 3 tablespoons of vinegar & Think About It!
and 12 tablespoons of water to make the cleaner. What is the relationship
between the parts of
Is the relationship between the vinegar and water in the recipe and water and the parts of
the vinegar and water in Elyse’s cleaning solution a proportional vinegar in the recipa?

relationship? Explain.

To determine if the relationship is proportional, Elyse must maintain the
ratio of vinegar to water. Draw a bar diagram to represent the ratio of
ingredients in the recipe.

For every 1 part of vinegar, there }1 part 4

are 4 parts of water. The units

representing the part do not Vinegar | 1

matter. The units can be cups,

quarts, gallons, etc. Water | 1 1 1 1
=

Draw a bar diagram to represent the ratio of ingredients in Elyse’s
glazs cleaner.

Ely=e used 3 tablespoons of -3 thepy
vinegar, which is 1 part. She used
12 tablespoons of water. Because vVinegar| 3
there are four parts of 3 in 12, she -
used 4 parts of water. Water| 3 3 3 3

& Talk About It!

} _______ 12 thsp ________{ Would this ratio be
maintained if she uted

- ¥ g = 1 cup of vinegar and 4
The ratio between vinegar and water was maintained when Elyse cups of water? Explain.

used 3 tablespoons of vinegar and 12 tablespoons of water. Because
the ratio was maintained, this represents a proportional relationship.

Check

Refer to the recipe for homemade glass cleaner in Example 1. Marcus
mixed 1.5 cups of vinegar and & cups of water to make his cleaner. s
the relationship between the vinegar and water in the recipe and the
vinagar and water in Marcus® cleaning solution a proportional
relationship? Explain.

&) Go Online. You can complete an Extra Example oniing.
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@ Talk Abcut It

What would the cost of a
4-mile taxi ride need ta be
in the second city so that
there was a proportional

relationship?

@ Example 2 |dentify Proportional Relationships

A S-mile taxi ride in one city costs Ayana $25. A 4-mile taxi ride in a
different city costs $18. Assume the cost In each city is the same
amount per mile.

Is the relationship between the number of miles and the total cost
between the two cities a proportional relationship? Explain.

Draw a diagram to represent the relationship between miles and cost
for each city.

In the first city, it costs $25to A . " N |
travel 5 miles.

Ami | tmi | 1mi | tmi | 1mi

The bar diagram shows 5 equal-size sections. Each section
represents $25 + 5, or $5. So, in the first city, it costs 5 per mile.
This is the unit rate, or unit cost.

In the second city, itcosts $18t0 | ___________. - DU
travel 4 miles.

The bar diagram shows 4 equal-size sections. Each section
represents $18 + 4, or $4.50. So, in the second city, it costs $4.50
per mile. This is the unit rate, or unit cost.

The ratios for the two cities are not eguivalent. In the first city, it costs
an average of $5 a mile, while it costs $4.50 a mile in the second city.
Because the ratios are not aquivalent, this is not a proportional
relationship.

Check
One type of yarn costs $4 for 100 yards. Another type of yarn costs
%5 for 150 yards. Is the relationship batween the number of yards

and the cost a proportional retationship between the two types of
yam? Explain.

ﬂ- Go Dnline You can complete an Extra Example online.

16 Module 1 - Proportional Relaticnships
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& Apply Construction

Christine is building a deck in her backyard. In order to place the
posts, she will make concrete using a mixture. The mix requires 1 part
water to 2 parts cement to 3 parts sand. The relationship between
water, cement, and sand is proportional. If she has 25 pounds of
cement and will use it gll, how many pounds of sand will she need?
One galion of water weighs about 8.34 pounds. How many gallons of
wiater will she need? Round to the nearest tenth.

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.
Di=cuss these questions with a partner.

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

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

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

4 How can you show your solution is reasonable?

anm It Write an argument that can be used to defend
your solution.

D Talk About It!
Compare and contrast
your method for
solving this problem
with & classmate’s
method.

Lesson 1-2 « Understand Proportional Relationships 17




Check

& basic slime recipe calls for 1 part borax, 24 parts white glue, and
48 parts water. The relationship between borax, white glue, and
water s proportional. If Catalina has 2 tablespoons of borax and will
use it all, how many cups of white glue will she need? (Hint: 1 cup

equals 16 tablespoons)

i} :

ﬂﬁnnnlm Yo can complete an Extra Example online.

Pause and Reflect

Have you ever wondered when you might use the concepts you learn
in math class? What are some everyday scenarios in which you might
use what you learned today?

18 Module 1. Proportional Relaticnships
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Practice

=2 1 2. = | 2

) Ge Online You can complete your homewark enling

Determine if each situation represents a proportional relationship. Explain

your reasoning. (Examples 1 and 2}

1. A salad dressing calls for 3 parts oil and
1 part vinegar. Manuela uses 2 tablespoons

of vinegar and & tablespoons of oil to make
her zalad dressing.

3. A saltwater solution for an agquarium calls for
35 parts salt to 1000 parts water. Tareq used
7 tablespoons of salt and 200 tablespoons
of water.

5. Atecionic plate in Earth’s crust moves at a
constant rate of 4 centimeters per year. In a
different part of the world, another tectonic
plate moves at a constant rate of 30
centimeters in ten years.

Test Practice

2. A specific shade of orange paint calls for
2 parts yellow and 3 parts red. Catie uses
2 cups of yellow paint and 4 cups of red
paint to make orange paint

4. A conveyor belt moves at a constant rate of
12 feet in 3 seconds. A second conveyor
belt moves 16 feet in 4 seconds.

6. A strand of hair grows at a constant rate
nf% inch per month. A different strand of

hair grows at a constant rate of 4 inches
per year.

7. Multiselect One biend of garden sodl is 1 part mineraks, 1 part peat moss, and
2 parts compost. Select all of the mixtures below that are in a proportional relationship

with this blend.

& fi? minerals, 5 ft¥ peat moss, 10 fi? compost

10 ft* minerals, 15 fi® peat moss, 15 ft? compost

12 ft? minerals, 12 ft* peat moss, 24 ft* compost

20 ft* minerals, 20 fi® peat moss, 40 ft® compost

100 ft* minerals, 100 ft® peat moss, 200 ft? compost

50 ft* minerals, 50 ft? peat moss, 50 ft® compost

Lessan 1-2 « Undesstand Propostional Relationships 19




Apply

B. Melanie = making lemonade and finds a recipe that calls for 1 part lemon
Juice, 2 parns sugar, and B parts water. She juices 2 lemons to obtain
& tablespoons of iemon juice. How much sugar and water will she need to
make lemonade with the same ratio of ingredients ac the recipe?

(Hint: 1 cup equals 16 tablespoons)

9. The pizza dough recipe shown makes one batch of dough. Ingredient Armount
Charlie wants to make a half batch. She has 1 cup of flour. B 3

How much more flour does she need?

10. {17 Identify Structure Half of an orange
juice mixture is orange concentrate. Explain
why the ratio of orange concentrate to
water is1: 1.

12. Patrick made a simple sugar solution using
3 parts sugar and 4 parts water. Thomas
made a sugar solution using & pars sugar
and 7 parts water. Whose solution was
more sugary? Explain.

20 Moadule 1 - Propodtional Relaticnships

Sat | g
Yeast _ 2 tsp
Water _ 1c
Olive Oil _ 4 t=p

1. (¥ Find the Error One cleaning solution
uses 1 part vinegar with 2 parts water.
Another cleaning solution uses 2 parts
vinegar with 3 parts water. A student says
that this represents a proportional
relationship because, in each solution,
there is one more part of water than
vinegar, Find the error and comect it

13. ({[7 Be Precise How can you use a unit
rate to determine if a relationship is
proportional?
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Lesson 1-3

Tables of Proportional Relationships

| Can... determine whether two quantities shown in a table are in a

proportional refationship by testing for equivalent ratios.

Explore Ratios in Tables

aﬂnline Activity You will explore how to determineg if the ratios
betwesn two quantities are equivalent.

Learn Proportional Relationships and Tables

Two quantities are proportional if the ratios comparing them are
equivalent.

In the table, all of the ratios comparing the cost to the number of

pizzas are equivalent and have a unit rate of e So, the cost of
the order is proportional to the number of pizzas ordered.

Mumber of Pirzas 1 2 3 4
Cost |§) 7 14 21 28
Cost per Pizza [$) 7 7 7 7

In relationships where these ratios-are not eguivalent, the two
guantities are nonproportional.

In the table below, the ratios comparing the cost to the number of
pizzas are different. So, the relationship represented by this table is
nonproportional.

E_urn ber of Pizras ! 1 _ 2 _3 4
g 16 | 23 | 30
Cost per Pizza ($) =] B 767 750

What Vocabulary
Will ¥You Leamn?
constant of
proportionality
nonpropartional
proportional

& Talk About It

Hows can you use
ratios to determine if a
ralationship k=

proportional?

Lesson 4-3 « Tables of Propodtional Relationships 24




‘ |
I
I

ke Think About It!

What makes a
relationship
proportional?

& Talk About It
Think of a way that
Carrie could be paid so
the amount she made
was not proporticnal to
the number of hours

she worked. Explain [
YOUr reasoning. [

@ Example 1 Proportional Relationships
and Tables

Carrie earns $8.50 per hour babysitting.

Is the amount of money she eamns proportional to the number of
hours she spends babysitting?

Complete the table with the amount of money she eams for
babysitting 1, 2. 3, and 4 hours.

Mumber of Hours 1 2 | 4

Amount Eamed (%)

You can check proportionality by writing each ratio with the same
denominator. The most efficient denominator is 1, which is also the
unit ratio. The relationship between the amount eamed, in dollars,

and the hours spent babysitting for each number of hours is shown.

85_85 7_85
1 1 2 1
255 _85 34_85
3 1 4 1

So, the relationship is proportional because the ratios between the
quantities are equivalent and have a unit rate of $8.50 per hour.

Check
An adult elephant drinks about 225 liters of water each day. |s the

amount of water proportional to the number of days that hawve
passed? Use the table prowvided 1o help answer the question.

Time [days) 1 2 3 4
Water (L) 225 | 450 | 675 900

ﬂﬂu Online You can comglete an Extra Example anlsne.

22  Module 1« Proportions! Relationships
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@ Example 2 Proportional Relationships
and Tables

A ticket agency charges a $6 service fee on any order. Each ticket for
a concert costs $25.

Is the cost of an order proportional to the number of tickets ordered?

The table shows the relationship between the total cost of an order
and the number of tickets ordered.

Mumber of Tickets 1 . SR S . | 4 |
Total Cost of Order ($) 31 56 B1 | 106 |

The cost of each additional ticket is an additional $25 because the
service fee is only charged once per order.

For each number of tickets, write the refationship of the total cost to
the number of tickets as a ratio with a denominator of 1. The first two
are done for youL

3_3 56 _28
Tir—% v Rl |
81__ 106 _ L
3 1 4 = 1

Boecauze the ratios between the quantities are not the came, the cost
of an order is not proportional to the number of tickets ordered.

Check

The table shows how long it took
Maria to run laps around the school 2 4 | 6
track. Is the number of faps she ran [N 1 | 350 530
proportional to the time it took her? T . '
Explain,

.} Go Oniline You can complete an Extra Example online.

4y Think About It

How would you begin
solving the prablem?

& Talk About It
What part of the
scenario made

the situation
nonproportional?
Explain your reasoning.

Lessan 1-3 « Tables of Proportional Relationships 23




(&) Talk About It

What do you notice
about the constant of
proportionality and the
unit rate?

ko Think About It
How are the constant

of proportionality arnd
the unit rate related?

& Talk About It!
If the relationship was

not propartional, woulkd
there be a constant of

proportionality? Explain.

Learn Identify the Constant of Proportionality

You have learned that two quantities are proportional if the ratios

comparing them are equivalent or constant. The constant ratio is
called the constant of proportienality. The constant of proportionality
has the same value as the unit rate.

Creators of a stop motion animation can film 24 frames per second.
The table shows the number of frames captured over 1, 2, 3, and
4 seconds.

Mumber of Seconds 1 2 3 4
Mumber of Frames 24 48 72 So

What is the constant of proportionality?

What is the unit rate?

Because the constant ratio is 21—4, the constant of proportionality is 24,
and the unit rate is 24 frames per second.

@ Example 3 Identify the Constant
of Proportionality

The winner of a jump rope competition jumped 124 times in
20 seconds and 186 times in 30 seconds.

What is the constant of proportionality?

Write the equivalent ratios so that each ratio has a denominator of 1.

L

1 zecond

124 jumps

30 seconds 1 zecond

Because the constant ratio is % the constant of proportionality is
6.2, and the unit rate is 6.2 jumps per second.

24 Module 1 - Proportionsl Relationships
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Check

The cost of a birthday party at a skating rink iz proportional to the
number of guests. The skating rink charges $82.50 for 10 guests.

The choices show the number of guests and the total cost for four
different parties that were hosted at different locations. Select each

party that was hosted with the same constant of proportionality, or

unit rate, as the skating rink's unit rate.
12 guests for $99.00
- 8 guests for $52.00
15 guests for $97.50

& guests for $49.50

Eﬂu Online You can complete an Extra Examiple ondine.

@ Example 4 |dentify the Constant
of Proportionality

After a volcanic eruption, lava flows
down the siopes of the volcano. The

Time (min)

distance the lava flows is proportional 5
to the time. 10
15
20

to# Think About It!
Why is a table a good

. way to organize the
Distance (m) information?

G

18

27

36

What is the constant of proportionality of the flow of lava?

number of meters
number of seconds

For each time, find the ratio
denominator of 1.

AR A
— A
15 1 20 1

18

and rewrite it with &

7 Talk About It
What does the
constant of
proporticnality, 1.8,
mean in the context of
the problem?

Because the constant ratios are E 7, the constant of proportionality is

1B, and the unit rate = 1.B meters per second.
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Check

The tables show the amount that three friends earn during a bake
zale. Write the correct unit rate that each friend eamed in the spaces
provided.

Allie

Earnings (%) I?ﬂﬂ | 34[![} E!'I.Dq
Time [h) 1 2 3

Earnings (%) . 9.00 1B8.00 2700
075 15 225

Time [h)

Math History
Minute

Erika Tatiana Camacho el

(1974- ) is a Mexican- Earnings ($) 4000 @ BOODO | 120,00
Amierican mathematical Time (h) 25 5 75
iologist and Associale —
Professor at Arizona
State University. In
2014, she won the Allie Ben Sri
Prasidenthal Award for I 5

Excellence in Sclence,

Mathematics, and

Engineering Maniaring.

Her high school teacher

and mentor was Jaime

Escalante, the subject

of the 1988 mavie

Stard and Defiver.

E!'Gn Online ¥ou can complete an Extra Example onling.
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& Apply Sales Tax

Jalen went shopping for school clothes. The table shows the sales
tax for various purchase amounts, Is the sales tax proportional to the
purchase amount? What is the total cost. in dollars, for a purchase
amount of $847

Purchase Amount ($) _ 24 36 | 48 |
Sales Tax (§) I | 120 | 180 | 240 |

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?
Lse your strategy to solve the problem.

4 How can you show your solution is reasonable?

Qm;u About It! Write an argument that can be used to defend
your solution.

(& Talk About It

If the relationship was
not proportional. coukd
you solve this
problem? Explain.

Lesson 13 « Tables of Proportional Relationships 2T




Check
The table shows three membership options at a fithess center.

Mambership
Basic $20 per class

$60 per month plus
FR Pz $10 per class

475 per month plus
HEFgme %30 enrollment fee

Logan chooses the membership that represents a proportional
relationship between the number of classes and the monthly cost
Which membership did Logan choose? How much will he spend if he
takes 12 classes in a month?

E-tiu Onlne You can camplete an Exira Example ankne.

I_'m 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 already assembled your Foldable, you can find the
instructions on paga FL1.

SR e o S S kS et
e b oo b "-'-‘l

e =

I Padl
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Practice

G Go Online You can complete your hamewaork anline

For each situation, complete the table given. Does the situation represent a proportional

relationship? Explain.

1. The cost of a school lunch is $2.50.
{Example 1)

Lunches Bouaght R 2 3 4

Total Cost [$)

3. Fun Center rents popcorn machines for $20
per hour. In addition to the hourly charge,
there is a rental fee of $35. [Example 2)

Cost (S)

5. Rocko paid $12.50 for 25 game tickets.

Louisa paid $17.50 for 35 game tickets. What
is the constant of proportionality? [Example 3)

7. The table shows the amount of dietary fiber

in bananas. Use the table to find the
constant of proportionality. [Example 4)

Dietary Fiver (o) MR EZNEEY
Bananas 3 G k| 12

2. Anna walks her dog at a constant rate of
12 blocks in B minutes. [Examgple 1)

Mumber of Blocks 12 | 24 | 36 48

Mumber of Minutes

4. Jean has $280 in her savings account.
Starting next week, she will deposit $30 in
her account every week, ([Example 2)

Weeks . 1 [ 2 . 3 4

Savings (%)

6. A baker, in 70 minutes, iced 40 cupcakes
and, in 49 minutes, iced 28 cupcakes_ What
is the constant of proportionality? (Example 3)

Test Practice

B. Open Response The table shows the
distance traveled by a runner. Use the table
to find the constant of proportionality.

RPN 455 1365 2275 3185
Time {h) 05 15 25 35

Lesson 1-3 « Tables of Proportional Refationships 25




Apply

9. The table shows the amount a restaurant is donating to a
Iocal echool based on various dinner bills. = the amount m
of the donation proportional to the dinner bill? If so, what Dinner Bill ($) | Donation ($)

wolld be the donation for a dinner bill of $507 If not, 25 4.50
explain. | 30 | &40
35 6.30
40 720

10. The table shows the cost to mail various letters based on
different weights. Is the cost of mailing a letter proportional
to the weight? If so, what would be the cost of mailing a Weight (oz) Cost ($)

"

13.

B-ounce letter? If not, explain,

There are B fluid ounces in one cup. If you
double the amount of fluid ounces, will the
amount of cups also double? Write an
argument that can be used to defend your
solution,

@’Jusﬁfy Conclusions Moah ran laps
around the school building. The table
shows his times. He thinks the number of
laps is proportional to his time. Explain how
Noah may have come to that conclusion.

Time (min) 4 & B8

30 Moadule1: Proponional Relaticnships

1 0.47
2 | o068
3 | o088
4 110

12. Determine whether the cost of renting
equipment is sometimes, always, of never
proportional. Explain.

14. Multiple Representations Represent the
proportional relationship $2 for 5 ears of
com and $4 for 10 ears of corn using
another representation.

i i o A



Lesson 14

Graphs of Proportional Relationships

| Can... determine if a relationship is proportional by analyzing its
graph and expiain what the paints (0, Q) and (1, /} mean on the graph
of a proportional relationship.

Explore Proportional Relationships, Tables, and

Graphs

Qﬂnline Activity You will use Web Sketchpad to explore the graphs
of propontional and nonproportional linear relationships.

:.é'r-n-ﬂ

BFw= gl Dmwaty Fabie shimeer ol They sere priadmisns. soom B oy
Y CiwnEy @i F Ve el Cras (e s of e peomases e
FRATTHEMRED WA W G RO O Tt (WO RS e W
kit [ o oAen T el Glffewnie e e oada e ®

[FRETTpN | NPy
—_— IS ekl
: : & Talk About It
Learn Proportional Relationships and Graphs
Why does the line of
A graph shows a proportional relationship if it i a straight line through the graph of a
the origin. A graph shows a nonproportional relationship if it is not a proportional
stralght line, or is a straight line that does not pass through the origin. relationship need to
be straight and pass
15 Determine if the relationship shown in each graph Is proportional or thraugh the origin?
: nonproportiondgl.
3
5 ¥ | ¥ |
2 50 117 50 :
2 | i
E; 40 i | 40 . i
L E =
§30 0 !
'.:l r " m ;...,.lll"'_' ._:-.. W . - =
i - T T= a x
E W 15 20 25 E W 15 20 25
Foree Gallons
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b Thirk About It

How will the table help
you graph the
relationship?

& Talk About It

If the graph of &
proportional
relationship must be a
straight line through
the arigin, how does
the tabile illustrate that
same information?

(<] Example 1 Proportional Relationships
and Graphs

A rabbit challenges a tortoise to a
race. The table shows the distance

Time {min) | Distance (ft)

that the tortoise moved after O, 1, 2, s 0
and 3 minutes. 1 G
2 12
3 18

Determine whether the number of feet the tortolse moves is
proportional to the number of minutes by graphing the relationship
on the coordinate plane.

Part A Graph the relationship.
Distance Traveled

Part B Describe the refationship.

The line is straight and passes

¥ through the origin. 5o, the

& relationship is proportional.
% 12
2 s
=]

4

a x5

2 4 & B
Time (min}

Check

In a pack of snacks, one piece has 5 Calories, twao pleces hawvea
10 Calories, and three pieces have 15 Calories.

Part A Graph the relationship for Calories per Piece

0. 1,2, and 3 pieces on the ¥

coordinate plane.

Part B Describe the relationship.

P

Calories

&

Bﬁn Online You can complete an Exira Example onling.
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@ Example 2 Proportional Relationships

and Graphs
A rabbit challenges a tortoise to a Time (min) | Distance (ft)
race. The table shows the distance 0 0
that the rabbit moved after O, 1, 2, 1 g
and 3 minutes.
2 2
Determine if the distance the rabbit 3 e
moves is proportional to the time by
graphing the relationship on the
coordinate plane.
o —— &) Talk About It
Part A Graph the relationship. Part B Describe the relationship.
Is there another way to
¥ The relationship between time determine if the
i and distance is not proportional relationship s
because the graph is not a proportional or
% 17 straight line. nenpropartional?
g s
=
4
X
¢ 2 i L5 B
Time {min)
Check
The tabie shows the account balance in a Tim K e riat |
savings account at the end of each week. ol @} Talk About It
(wk) | Balance (%) What part of the
Determine if the account balance is ecenario makes the
proportional to the time by graphing the refationship
relationship on the coordinate plane. nanproportional?
Part A Part B
Graph the relationship. Describe the refationship.
¥
& 16
= 12
@
8
E L3 Go Online
3 a You can complate an
Extra Example online.
x
LB

Week
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& Think About It

How would you begin
solving the problem?

&) Talk About It!

Based on the constant of
proportionality, 5.2, how
far will the runner travel
after 20 seconds?
Explain your reasoning.

Learn Find the Constant of Proportionality
from Graphs

When a proportional relationship = graphed, you can determine the

constant of proportionality using any point on the Iinjg other than the
origin. The constant of proportionality is the ratio of 3 for any point on

the ine, except (O, 0), whenx = 1.

Write each ordered pair and write the ratio % when x =1, for each.
50
a5

a0
35
%m—mm
¥ W &
5251- TEFaF |4, 20
20 r_n 5
B8 Fran
15
4] 3.15)
y S 5
5 T=zos
1] 1 1] 11 l
¢ 1 2 3 4 5 & 7 8 9 10
Time fs)

@ Example 3 Find the Constant of Proportionality
from Graphs

In & 100-meter race, assuming the runner's 100 l

rate is constant, the distance run is
preportional to the time spent running. One
runner's data are shown on the graph.

Find the constant of proportionality and
describe what it means.

71

Part A Find the constant of proportionality.

Distance [m)
BEs88 B8
ma

; /
o distance
The ratios - o for all of the ghven mpf s
points are shown. 0O 5 10152025
Time {s)
Y_3_862 y_62_62 ¥_93_62
X 5 1 X A X 15 1

Write the ratios with a denominator of 1 to find the constant of
proportionality. Each ratio has a denominator of 1, so the constant of
proportionality s 6.2,

Part B Describe the constant of proportionality.

Because the constant of proporticnality s 6.2, this means that the
runner moves at a rate of 6.2 meters per second,
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Check

Briana decides to save manay
each week for her family
vacation. Use the graph to find
the constant of proporticnality.
Then describe what it means.

Part A

The constant of proportionality
Is

PartB
The constant of proportionality

means that Briana saves

E Ga Dnline You can complele an Extra Example onding.

m "r— AL e — e — s
__#0 { 4. 60}
-
} 60
E‘ 40 :zlﬂ:n
i 20
x|
. 0 i
a] 1 2 3 4 5
Humber of Weeks
cach wesle

Explore Analyze Points

l[BDnline Activity You will explore and analyze the points (0, O) and
{1, rl on a graph of a proportional relationship.

— " &=
P—h-
—at—+—t—1% S
Learn Analyze Points on a Graph &) Talk About It!
What is the
When two guantities are proportional, you can use a graph to find the signifi af (0. 0]
constant of proportionality and to interpret the point (0, O) on the graph of a.
proportional

you that the constant
of proportionality, or
the unit rate, is r.

x

The graph of every
proportional relationship
passes through the origin
{0, 0} and is a straight line.
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b Think About It

In the ordered pairs,
what does tha
x-coordinate
reprasant? the
y-coordinata?

&) Talk About It

Can you find the unit
rate from any point on
a graph that shows a
proporticnal
relationship? Explain
your reasoning.

@ Example 4 Analyze Points on a Graph

The number of students on a school trip is proportional to the number
of teachers as shown in the graph. The line representing the
relationship is a dashed line because the number of teachers can
only be a whole number.

What do the points (0, 0) and (1, 25) represent?

200 |2 *,E'
5 -
JEanaae
3 il
J! = ,ifmr
2 *T

D;an, 25 F

The paoint {0, 0) means that, for zero teachers, there are zero
siudents.

The point (1, 25) means that, for one teacher, there are
students. This also means that the constant of proportionality s 25
and the unit rate is 25 students for every 1 teacher.

Check Cost per Qunce
25 5 11 ;

The cost of a smoothie is T
propaortional to the number of 20 :
ounces as shown in the graph. iz |

o 15 |

E 10 | ;
Select all statements that a 2

pply. a5 5 E;L'

|| The unit rate is 0. o Y 0T 7] P
! . X o 1 z 3 & 5
| The unit rate is 0.5. .

| The unit rate is 1

| For each smoothie, it costs $1.50 for every 1 ounce.

| For each smoothie, it costs 2 for every 1 ounce.

| For each smoothie, it costs $1 for every 2 ounces.

| For each smoothie, it costs $2.00 for every 4 ounces.

Eﬁn Onlime You can complete an Exra Example online
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@ Apply Fundraising

Michele and Angelo are participating in a8 school fundraiser. The
number of items each student selis after 1, 2. and 2 days is shown in
the table. Which ordered pair represents a unit rate for the number of
items sold per day?

Y © + | 2| s

Michele's Number of Items 0 3 6 g
Angela's Number of Hems L _ 1 _ 4 _ 5

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 partrer.

First Time Describe the context of the problem, in your own words.
Second Time What mathematice 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?

2 S
3 What is your solution? %.Talk About Tt

How could you hawve
delermined that
Angelo's graph was
not propartional
before graphing the
relationship on the
coordinate plans?

Use your strategy to solve the problem:

4 How can you show your solution is reasonable?

Qm;u About It! Write an argument that can be used to defend
vour sofution.
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Check

The heights of two plants are recorded after 1, 2, and 3 weeks. The
data are shown in the table. Which ordered pair represents a unit rate
for the number of inches grown per weeak?

Plart 1 Height Plart 2 Height

{ir.) {ir.)

) Go Online You can complete an Exira Example online.

ﬁl Faldables It's time to update your Foldable, located in the
Module Review, based on what you leamed in this lesson. If you
haven't aiready assembled your Foldable, you can find the
instructions on page FL1.

P B o
i T e et et
S

o A,

LT W]
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Practice

1. The cost of pumpkins is shown in the table,
Determine whether the cost of a pumpkin s
proportional to the number bought by
graphing the refationship on the coordinate
plane. Explain. [Exampls 1)

Number of Pumpkins e B S -

Cost of Pumpkins

Fa

Cost ($)
(=]

¥

2 4 G 2]
Pumpkins

3. The total cost of onfine streaming is
proportional to the number of months. What
is the constant of proportionality? Example 3)

Online Streaming of TV

Shows/Movies
¥

048 12|16

G Go Online You can complete your hamewaork anline

2. The table shows temperatures in degrees
Celsius and their equivalent temperatures in
degrees Fahrenheil. Determine whether the
temperature in degrees Fahrenheit is
proportional to the temperature in degrees
Ceilsius by graphing the relationship on the
coordinate plane. Explain. [Exmple 2)

Celsius [degrees) g |5 1015 X
LT TN GE I 32 41 50 59 68

Temperature

BO

B0

Degrees Fahrenhelt

L B 12 & 20
Degrees Celsius

Test Practlee

4. Open Response The cost per slice of pizza
Is proportional to the number of slices as
shown in the graph. What do the points
(0, O) and {1, 2) represent? (Example 4)

Pizza Slices Cost
¥ i

Fi'
.

i

._!
¥

1

=]

Total Cost {§)

0 kB oD

2 4 6 B
Humber of
SHees of Pizza
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Apply

5

The table shows the number of Calories José and Natalie
burned after 1, 2, and 3 minutes of running. Graph the ¥
relationship between the number of minutes running and
the number of Calories burned for each person. By which

ordered pair is a unit rate represented?

Calories Burned

Time [min)
0 ' 0 0
1 | g 5
2 | 15 10
3 23 15

@’!ﬂemﬂy Repeated Reasoning Suppose
a relationshipis proportional and the point
(4, 10} lie= on the graph of the proportional
relationship. Name another point, other
than (0, 0}, that lkes on the graph of the line.

#17 Find the Error Karl said the point (1, 1)
represents the constant of proportionality for
the graph shown. Find his emror and correct it

¥

40 Madule 1 Propostional Relaticnships

r

Calories Burned

A
=

=

b
=

Mumber of Calories

=

=]

2 4 & Lz
MNumber of Minutes

@ Make an Argument Determine if a line
can have a constant rate and not be
proportional. Write an argument to defend
YOUT Fesponse.

Create The graph of a proportional
relationship is shown. Describe a real-world
situation that could be represanted by the
graph. Be sure to include the meaning of
the constant of propaortionality.

NGV

[

iy gy iy e



Cogra il O A Cor e S0 Tikia dlbin

Lesson 1-5

Equations of Proportional Relationships

| Can... write equations to represent proportional relationships and
identify the constant of proportionality in the equation representing a
proportional retationship.

Explore Proportional Relationships and Equations

{B.Dniine Activity You will expiore the equations of proportional
refationships.

S

v i S - ] i s~ =l il e el B

Learn |dentify the Constant of Proportionality
in Equations

Twao gquantities are proportional if the ratios comparing them are
egquivalent. This ratio is called the constant of proportionality.,
Proportional relationships can be represented by an equation in the
form v = kx, where K s the constant of proportionality.

Words Symbals
A linear relationship is =) Talk About It
proportional when the ratio of v ¥ = kx, where k+ 0 Can you write an
to x is a constant k. equation in the form
¥ = kx lor a line that
A i i does not pass through
the origin? Explain.
A,
'; 7 ill" = 3x |+
= v
y=an -4 |- ; ] 4 x
»
|
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{ Think About It
How would you begin
solving the problam?

& Talk About It
How much would Olivia

pay for 10 yogurts at
this same rate?

@ Example 1 |dentify the Constant
of Proportionality in Equations

Olivia bought six containers of yogurt for $7.68. The equation

¥ = 1.28x can be used to represent this situation, where y represents
the total cost of the yogurt and x represents the number of containers
bought.

Identify the constant of proportionality. Then explain what it
represents.

Part & identify the constant of proportionality.
Compare the two equations.

¥ = kx, where k is the constant of proportionality
¥y =128x

In the equation for the cost of the yogun, the constant of
proportionality & is

Part B Expiain the constant of proportionality.

The constant of proporticnality has the same value as the unit rate.
The constant of proportionality means that the cost of each container

ofyogurtis$ —___ So, the constant of proportionality is 1.28 and
the unit rate is $1.28 per container.

Check

An airplane travels 730 miles in 4 hours. The equation y = 195
models this situation.

Part A What is the constant of proportionality?

Part B What does the constant of proportionality reprecent in the
context of the problem?

@An airplane travels 390 miles per hour.
ﬂm airplane travels 1 mile per 4 hours.

(©) An airplane travels 1 mile per 585 hours.
@An airplane travels 195 miles per hour

mﬁn Online You can complete an Exira Example onling.
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Learn Proportional Relationships and Equations

You can use the constant of proportionality, or unit rate, to write an
egquation in the form y = kx that represents a proportional
relationship.

You can find & by writing the ratio comparing ¥ to & To write the ratio,
solve the equation v = kx for k.

¥ =kx Wite the equation
%: % Divide each side by &
I

% b — & Talk About It

What is the equation
The constant of proportionality is the ratio % where x # 0. for a propartional

relationship where the
constant of

_ _ _ proportianality is 3257
@ Example 2 Proportional Relationships

and Equations
Jaycee bought B galions of gas for $31.12.

Write an equation relating the total cost y to the number of gallons
of gas x if it is a proportional relationship.

Step 1 Find the constant of proportionality between cost and galions.

total cost($} =112
number of gallons — &
3.89

The constant of proportionality is
Step 2 Write the equation.

The total cost is $3.89 multiplied by the number of gallons.
Let ¥ = total cost and x = number of gallons.

So, the total cost for any number of gallons can be found using the
equation y = 3.89x.

& Talk About It
How can you use the
Check equation y = 3.89x to
: determine the cost far
A mechanic charges $270 for 5 hours of work on a car. Write an 15 gallone of gac?

eguation that compares the total cost to the number of hours he
works on a car if it is a proportional relationship.

{3 Ga Dnline You can complele an Extra Example online.
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\ Think About It

What do you need to
find before you can
write the equation?

& Talk About It

Suppose you know the
perimeter of a sguare
is 52 inches. Explain
how you could use the
equation y = 4x 1o find
the length of the side
length of the square.
Then find the length of
the side.

Example 3 Proportional Relationships
and Equations

The perimeter of a square is proportional to the length of one side.
A square with 10-inch sides has a perimeter of 40 inches,

Write an equation relating the perimeter of the square to its side
length. Then find the perimeter of a square with a 6-inch side.

Part A Write an eqguation.

The perimeter of & square with 10-inch sides is 40 inches. Write-a
ratio that compares the perimeter to the side length. Find the
constant of proportionality. Find an eguivalent ratio with a
denominator of 1.

petimeater |__: -_—

side length — |_ =~ 3

So, the constant of proportionality is

The perimeter is 4 times the length of a side, so the equation is
written p = .

Part B Use the equation to find the perimeter of a square with a side
length of & inches.

y=4x Write the equatian

¥ =46} Replace x with 6.

y=24 Multiply
So, the perimeter of a square withsidesof 6inches s inches.
Check

Jack is in charge of the 120,000-galion community swimming pool.
Each spring, he drains the pool in order to clean it When finished, he
refills the pool with fresh water. Jack can fill the pool with 500 gallons
of water in 5 minutes.

Part &

Write an eguation that represents the relationship between the
total number of gallons ¥ and the number of minutes spent filling
the poaol x.

PartB
How long will it take to become completely filled?

mﬁn Online You can complete an Exira Example onling.
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& Apply Running

Hugo can run 4 miles in 25 minutes. How many more

miles can Hugo run in 90 minutes than in 25 minutes?
Assume the refationship is proportional and he runs
at a constant rate.

1 What is the task?

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

First Time Describe the context of the problem, in your

owWn wonds.,
Second Time What mathematics do you =ee 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 o solve the problem.

4 How can you show your solution is reasonable?

E‘H‘itn.ﬂhnrt It! Write an argument that can be used to defend
your solution.

(& Talk About It
Can you always
assume that Hugo runs
at a constant rate for
any amount of ime
predicted? Explain
WOUIT reasoning.
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Check

Emily can ride her bike 15 kilometers in 45 minutes. How many more
kilometers can she bike in two hours than in 45 minutes? Assume the
relationship is proportional and she always bikes at the same rate.

i) Go Online You can complete an Extra Exampie onéine.

@ 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 already assembled your Foldable, you can find the
instructions on page FL1.

R P = ey

e
ir T e i

proportiorsal

nonproportional
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Practice

L) Go Online You can complete your hamework onting

1. Liv earns $9.50 for every two bracelets 2. lohnran 2 miles in 25.5 minutes. The

i i o0 o e P T ik i

zhe sells. The equation vy = 475, where

X represents the number of bracelets and

y represents the total cost in dollars earned,
represents this situation. What is the constant
of proportionality? What does the constant
of proportionality represent in the context of
the problem? (Exampie 1)

Lincoln bought 3 bottles of an energy drink
for $4.50. Write an equation relating the
total cost y to the number of energy drinks
bought . ([Exampie 2)

. Marley used 7 cups of water o make 4

loaves of French bread. What equation can
be u=zed to model the total cups of water
needed v for making x loaves of French
bread? How many cups of water do you
need for 6 loaves of French bread?
[Examiple 3]

Test Practice

eguation y = B.bx, where x represents the
number of miles and y represents the total
time in minutes, represents this situation.
What is the constant of proportionality?
What does the constant of proportionality
represent in the context of the problem?
{Exampde 1)

4. The total cost of renting a cotton candy

machine for 4 hours is £72. What equation
can be used to model the total cost y for
renting the cotton candy machine x hours?
(Example 2)

6. Mrs. Henderson used E% vards of fabric

to make 3 elf costumes. What equation can
be used to model the total number of yards
of fabric v for x costumes? How many yards
of fabric do you need for 7 elf costumes?
(Exampile 3}

T. Multisalect The table shows the cost of 4 movie tickets at
two theaters. Select the statements that are true about the

situation.

Theater Cost %)
Movies Galore 20
| Star Cinema K1)

The equation ¥ = 775x models the cost for tickets at Star

Cinema.

__ The eguation ¥ = 30x models the cost for tickets at Movies Galore.

The total cost of 9 tickets at Star Cinema would cost $69.75.

The total cost for 1 ticket at Movies Galone is $30.

Lessen 1-5 « Equations of Proportional Relationships &7




Apply

B. Roman can type 3 pages in 60 minutes.
How many more pages can Roman type in
90 minutes than in 60 minutes? Assume the
relationship is proportional and he types at
a constant rate.

10. Evan earned $26 for 4 hours of babysitting.
What equation can be used to model his
total earnings v for babysitting x hours?
Then graph the equation on the coordinate
plane. What is the unit rate? How is that
represented on the graph?

9. On average, Asia makes 14 out of
20 free throws. Assuming the relationship is
propartional, how many more free throws is
she likely to make if she shoots 150 froo

throws?

Evan’s Earnings

1. Tl7 Persevere with Problems The Diaz family spent $38.25 on 3 large
pizzas. What is the cost of one large pizza? Assume the situation is

proportional. Explain how you solved.

12 ’E"Uﬂ & Counterexample Determine whether the statement is frue or

folze. If false, give a counterexample.

The constant of proportionality in an eguation can never be O,

13. §I7 Justify Conclusions A recipe for homemade modeling clay includes
l:_l.l:up of salt for every cup of water. If there are 6 cups of salt, how many
gallons of water are needed? ldentify the constant of proportionality.

Explain your reasoning.

48 Module 1« Propotional Relaticnships
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Lesson 1-6

Solve Problems Involving
Proportional Relationships

| Can... solve problems involving proportional relationships by What Vocabulary
making a table, using a graph, or writing an equation. Will You Leam?
proportion

Learn Proportions

A proportion is an equation stating that two ratios are equivalent.
Suppose a recipe indicates a ratio of 3 cups of milk for every 4 cups
of flour. The ratio 3 cups of milk to 4 cups of flour s equivalent to 6
cups of milk to B cups of flour. This relaticnship can be written as a
proportion.
cups of mitk — 3 § -*— cupsof milk
B

cups of flour —e= 47 B a— rups of fiowr

The equals sign means that the ratics-are equivalent and the original

ratio of 3 cups of milk for every 4 cups of flour is maintained. The unit
rate is % cup of milk for every cup of fiour.

You can use any representation to solve a problem involving a

proportional relationship. The multiple representations table shows
different methods for finding the number of cups of milk needed if
3 cups of flour are used.

Words Ratio Table

The unit rate = %cup of milk for m

every cup of flour. If you use 3

Cups of 3|l 9 . | & Talk About It
3 3| = —ord— .
cups of flour, you need 3{ 3 | or MLk 4 4 4 |
51 of milk. (“ ) 2 ! ! [ How does |=_1.a.|:l'|
3 Cups ofmi Cups of reprasentation show
elour IR 3 the unit rate?
4 3
Graph Example

- The unit rate is % cup of milk to
s £ 1 cup of flour, so the constant of

-
5 7 proportionality is %. Let y
5: ,J"/ represent the number of cups of
- 4 A milk, and x represent the
b3 number of cups of flour.
.g 1@4} 1231 3

i ™
S 11 y=3%

g 17345878 9x 3 1

Number of Cups of Flour y=7zl3) or 2z
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fy Thirk About It

I the expected wait
time for 240 peaple
less than, greater than,
or equal to 40 minutes?
How do you kKnow?

& Talk About It!
How does the ratlo
table illustrate the wnit
rate. or constant of
proportionality?

&) Talk About It!

In this situation, how
accurate is the use of a
graph when finding the
X- or y-coondinate?

@ Example 1 Solve Problems Involving
Proportional Relationships

The wait time to ride a roller coaster is 20 minutes when 160 people
are in line.

How long is the expected wait time when 240 people are in line?
Assume the relationship is proportional.

Method 1 Use a tabla. =20

There is no whole number by which ] i ] r"— ':-_

you can multiply 160 by to obtain 240. Time (min) Ny ! 20 L=
Mumber of ' [

Scale back to find the unit rate. People 8 | %0 | 240

Because 20 = 20 = 1, divide 160 _ ]

by 20 to obtain 8. When B people U

are in line, the expected wait +20

time is 1 minute. =30

i

Then scale forward to find the
expacted wait time when 240
people are in line. Because
B(30) = 240, multiply 1 by 30

1] 20] 2

Time (min)

Number of Pecple | 160 | 240

to obtain 30. o
®30

When 240 people are in line,

the expected wait time s

30 minutas,

Method 2 Use a graph.

Graph the points (0, 0) and o 360 ¥

(20, 160). Because the 120 o

relationship is assumed to 80 R M

be proportional, draw a = ﬁi Pl

dotted line connecting 3 m:, ¥

the points. The line passes E ﬁ 17

through the origin. Determine F sollel

the comesponding x-coordinate L=

O 4 8 12 % 20243810 K

for when the y-coordinate Time {min}

is 240.

The corresponding x-coordinate when the y-coordinate is
240 appears to be 30. So, the expected wait time when 240 people
are in line is 30 minutes.

feontinued on next poge)
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Method 3 Use an equation.

The equation that represents a proportional relationship is of the form
¥ = kx, where k s the constant of proportionality, or unit rate.

Find the unit rate, the number of people in line when the expected
wait time is 1 minute. Let ¥ represent the number of people in line and
X represent the number of minutes.

¥=kx Write the equation,
160 = k20) Replace ywith 160 and x with 20,
160 _ k[20) = .
20 — 90 Dwvide each side by 20 to find the value of k.
BE=k Simplify. The unit rate, or constant of proportionality, is 8

When B people are in line, the expected wait time is 1 minute.
Use the equation ¥ = 8x to find the expected wait time
when 240 people ara in line.

¥=8x Write the equation. The comsiant of proporionality iz 8
240 = 8x Replace p with 240,
% = % Divide each side by 8 to find the value of &
D =un Simiplify,

5o, the expected wait time when 240 people are in line = 30 minutes.

Check

Matthew paid $49.45 for five used video games of equal cost. The
relationship between the number of video games and the total cost is
proportional. What is the total cost for 11 used video games? Use any
strateqy.

Qﬁn Online You can complete an Extra Example onldineg.

& Talk About It!

Suppose a classmate
drew the double
number Bne shown to
represent and solve
this problem. Is this a
valid method? Explain.
Dioes this method
show the unit rate? Is
the unit rate necessany
to solve the problem?

Explain.

o 1 20
Time {min)

30

‘NHumber of

People

80 160 240

Lesson 1-6 « Solve Problems Invalving Propostional Relationships 54




b Think About It
A classmate said that
the number of hours
for the temperature to
riee an additional TI°F
is greater than 4 hours.
Is this trus? How da
you kerow without
caleulating?

& Talk About It

What other sirategies
can you choose to
solve this problem?
Explain why they may
o may nol be
advantageous.

@ Example 2 Solve Problems Involving
Proportional Relationships

After two houwrs, the outside air temperature had risen 6°F. The
temperature is forecasted to continue to increase at this same rate
for the next several hours.

At this rate, how many hours will it take the temperature to rise an
additional 13°F?

Choose a strategy for solving this problem. For this problem, using an
equation s an advantageous strategy because calculations with
fractional values will be invohlved. You know this because there is no
whole number by which you can multiply 6 to ablain 13.

The equation that represents a proportional refationship is of the form
¥ = kx, where k is the constant of proportionality, or unit rate.

Find the unit rate, the rise in temperature in degrees Fahrenhait per
hour. Let y represant the rise in temperature in degrees Fahrenheit
and x represent the number of hours.

¥=kx Write the eguation.
B = ki) Replace ywith & and x with 2
2
% = % Divide each side by 2 to find the valoe of &
3=k Simplify. The unit ate, or constant of proportionality, s 3,

Each hour, the temperature is forecasted to rise 3°F.

Use the equation vy = 3x to find the number of hours it is expected to
take the temperature 1o rise an addiional 13°F.

y=23x Write the eguation. The constant of proportionality s 3
13=3x Replace p with T

% = % Divide each zide by 3 to find the valee of x
4% =X Simpfify

So, after 4% hours, or 4 hours and 20 minutes, the tempematune &
forecasted to rise an additional 13°F

Check

Brooke bought 8 bottled teas for $13.52. Assume the relationship
between the number of bottled teas and total cost, in dollars, is
proportional. How much can Brooke expect to pay for 12 bottled
teas?

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

Madule 1 « Proportionsl Relationships
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@ Apply Blood Drives

At a recent statewlde blood drive, the ratio of Type O to non-Type O
donors was 37 : 43, Suppose there are 300 donors at a local bood

drive. About how many are Type O7

1 What is the task?

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

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

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

3 What is your solution?
Use your strateqy 1o solve the problem.

4 How can you show your solution is reasonable?

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

i

(&) Talk About It

How can you use the
ratio 37 : 43 to solve
the problem?
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Check

The ratio of girls to boys in a school is 2 : 3. The relationship between

the number of girls and the number of boys is proportional. How
many boys are there if there are 345 students in the school?

L} Go Online You can complete an Extra Example onfine.

Pause and Reflect

Compare and contrast the diffierent methods prezsented in this lesson

for solving problems involving proportional relationships.

54 Moadule 1 Propodtional Relationships
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Practice

u Go Online You can complete your hamewaork anline

For each problem, use any method. Assume each relationship is proportional. (Examples 1 and 2)

1. For every three girls taking classes at a 2. A grading machine can grade 96 multiple

martial arts school, there are 4 boys who are
taking classes. If there are 236 boys taking
classes, predict the number of girts taking
classes at the school.

choice tests in 2 minutes. If a teacher has
300 multiple choice tests to grade, predict
the number of minutes it will take the
machine to grade the tests.

5. The walt times for two differant rides are

3. A G-ounce package of frult snacks contains
45 pieces. How many pieces would you
expect in a 10-ounce package?

4. Of the 50 students in the cafetera, 7 have
red hair. if there are 750 students in the

school, predict the number of students who
hawe red hair.

Test Practice

6. Open Response Ingrid types 3 pages in
the same amount of time that Tanya types
4.5 pages. If Ingrid and Tamya start typing
at the same time and continue at their
respective rates, how many pages will
Tanya have typed when Ingrid has typed
1 pages?

shown in the table. If there are 120 people in
line for the swings, how long can you expect
to wail to ride the ride?

Ride |
| Carouse|

Wait Times
& minutes for 48 people in line
Swings 12 minutes for 756 people in line
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Apply

7. The ratio of kids to adults at a schoo! festival is 11: 7. Suppose there are a total
of 810 kids and adults at the festival. How many adults are at the festival?

B. The ratio of laptops to tablets in the stock room of a store is 13 : 17, If there
are a total of 90 laptops and tablets in the stock room, how many laptops

are in the stock room?

9, '.@‘Femmr! with Problems Lisa s
painting the exterior surfaces at her home.
A gallon of paint will cover 350 square feet.
How many galions of paint will Lisa need to
paint one side of her fence? Explain how

you solved,
ftem to Paint | Length (fit) |W||:|1r'| (ft}
Fence 26 7|
Barn Door 1 _ 4]

1. Create Write a real-world problem involving
a proportional relationship. Then solve the
problem.

56 Moadule 1 Propodional Relaticnships

10. @Hﬂd the Error The rate of growth for a
plant is 0.2 centimeter per 0.5 day. A
student found the number of days for
the plant to grow 3.6 centimeaters 1o be
144 days. Find the error and correct it

12. ({l¥ Be Precise When is it more beneficial
to solve a problem invoiving & proportional
refationship using an equation than using a
araph?

[LLE A R TR taE T A L]



Cogra il O A Cor e S0 Tikia dlbin

Module 1« Proportional Relationships

Review

JI Foldables Use your Foldable to help review the module.

Tab 1

Sraph

Equation

Tab 2

Rate Yourself! Q ©Q O

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

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

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

Module 1 « Proportional Relationships ST



Reflect on the Module

Usa what you leamed aboul proportional relationships o complete the graphic organizer

2 Essential Question

What does it mean for two guantities io be ina proportional relationship?

Example

e

-

Counterexample

Madule 1 -« Propodtional Relaticnships
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Test Practice

1. Multiple Cholce Noreen can walk % mile in
12 minutes. What is her average speead in
miles per hour? (Lessan 1)

(%) 36 miles per hour
12 miles per hour
© % mile per hour

{©) 1% miles per hour

2. Open Response The table shows the amount

spent on tomatoes al three different stands
at a farmer’s marketl. Which stand sold their
tomatoes at the least expensive price per
pound, and what & that price? Round to the
nearest cent, if necessany. [Lessan 1)

Stand | Weight [Ib) | Cost($)
3
1

B 1 345
%
A

= 55 14.85

3. Multiselect One recipe for homemade

playdough calls for 4 parts flour, 1 part salt,
and 2 parts water. Select all of the mixtures

below that are in a proportional relationship
with this recipe. (Lesson 2)

| 8 cups flour, 2 cups salt, 4 cups water
I 2 cups flowr, 21 cup salt, % Cup water
| 6 cups flour, 1% cups salt, 3 cups water

10 cups flour, 1 cup salt, 2 cups water

Period gz

4. Open Response The ratio of Braydon's

number of laps he ran to the time he ran is
B : 2. The ratio of Monigue's number of laps
she ran 1o the time she ran is 10 : 4. Explain

why these ratios are not ina proportional
refationship. (Lesson I)

5. Open Response One month, Miko bought

two books at a used book stare for a total of
$2. Owver the next few months, she bought
four books for a total of $5, six books for a
total of 37, and eight books for a total of $10.
I= the cost proportional o the number of
books purchased? Explain. {Lesson 3)

6. Table tem The table shows the time and

distance Hector walked in a 5-kilometer-long
wialk for charity. The distance Is proportional
to the time walked. Complete the table to
show the times of his last three walks.
|Lessan 3)

Distance {km) Tirmee {rmin)

Modube 1 - Proportional Relationshins 59



7. Multiselect The relationship between the

number of slices of plzza purchased and the
number of students sernved (s shown in the

graph. Select all of the statements that are
rue. (Lesson 4)

¥ il

1% _,ut'
=
5 .r"‘
g 1 o
.E F
i B -i"i
n =

4 A

-
f :

2 i [ 8
Mumber of Students

| The relationship s proportional.

| The point (9, 18) satisfies this
relationship.

| The constant of proportionality is %
| The constant of proportionality is 2.

B. Grid The cost of dance lessons is $12 for
1 lesson, $22 for 2 lessons, and $32 for
3 lessons. (Lesson 4)

A. Graph the ordered pairs on the
coordinate plane.

¥

X
12345678931
Lessons
B. Determine whether the cost is
proportional to the number of lessons.
Explain your reasoning.

Cost (%)
o smRBFOEREE

80 Module 1- Propomional Retationships

9. Equation Editor Mrs. Jameson paid
$202.50 for a group of 9 students to visit an
amusement park. (Lesson 5)

A. Write an eguation relating the total cost ¥
and the number of students x atlending
the park.

B. What would be the total cost if four more
students wanted to join the group?

10. Equation Editor A homeowner whose
house was assessed at $120,000 pays
$1.800 in taxes. Al the same rate, what is
the tax on a house assessed at $135,0007

[Lessan &)
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€ Essential QGuestion

How can percent descnbe the change of a gquantity?

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'tknm-f. {}—I'uehemdufii ‘:}—Iknnwi'l.' O 0 {}D 0 C}

finding percent of change

soiving problems involving tips and markups

solving problems involving discourits

|

|| |

solving problems involving taxes . . |
|

|

|

zolving problems involving interest

solving problems Involving commissions and fees

finding percent ermar . |

Cogra il O A Cor e S0 Tikia dlbin

!":Lu 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 solving
problems involving percent.
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What Vocabulary Will You Learn?

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

O amount of error O markdown

O commizsion O markup

O discount O percent ermror

O fee O percent of change
O gratuity O percent of decrease
O interast O percent of increasa

Are You Ready?

O principal

O sales tax

O selling price

O simple interest
O tip

O wholesale cost

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

Then complete the Quick Check.

Exampie 1
Multiply with decimals.

Multiply 240 x 003 x 5.
20 x 003 x5
=72x5
=36

Mutiply 240 by 0.03

Mulbply 72 by 5

1. Suppose Nicole saves $2 50 every day.
How much money will she have in 4
weeks?

Example 2
Write decimals as fractions and percents.

Write 0.35 as a fraction and as a percent.
035 = 35%
i

Mowve the decimal point twio
places to the right and write the

percent sign

03k = % There are 2 digits after the
decimal point, so write those
digits ower 100
- ==
=30 Simplity

2. Approximately 0.92 of a watermelon is
water. What percent and what fraction, in
simplest form, represent this decimal?

How Divd You Da?

Shade those exercise numbers at the right.

Which exercises did you answer correctly in the Quick Check? 'Ch) ,':i.i“'

62 Module 2 Solve Percent Problems
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Lesson 2-1

Percent of Change

| Can... use proportional relationships to solve percent of change What Vocabulary
problems. Will You Leamn?
percent of change

percent of decrease
percent of increase

Explore Percent of Change

(L) Online Activity You will use bar diagrams to determine how a

percent can be used to describe a change when a guantity increases
or decreases.

Bl e e R B R

ety P WY B b v

— W
I N
e L]

Learn Percent of Increase

A percent of change is a ratio, written as a percent, which compares

the change in quantity to the original amount. If the original amount Talk About It
increased, then it is called a percent of increase. When finding percent
of change, why is it
The price of a monthly intemet plan increased from $36 to $45. You important that the twa
can use a bar diagram to determine the percent of increase. quantities have thea

same unit of measura?

Draw a bar to represent the original price, $36. Because the original

1' price is the whole, label the length of the bar 100%.

E |- ----------- S =i

2

g

£ 0% 100%

The price increased from $36 to $45, which is an increase of $9.
Because $36 divided by $9 is 4, divide the bar representing $36 into
four equal-size sections of $9 each. Each section represents 25% of
the whole, $36.

{continued on next page)

Lesson 2-1 = Percent of Change B3



{ Think About It

By how many students
did the enrollment
increase?

Each %9 section is 25% of the whole, $36. So, the price increased
by 25%.

$9 $9 $9 $9 $9

% 25% 100% 125%

Mote that the new price, $45, is 125% of the original price, but that the
price increased by 25%.

@ Example 1 Percent of Increase

The enrcllment at a middle schoaol increased from 650 students to
78O students In five yoars.

What is the percent of increase in the number of students enrolled
at the school?

Method 1 Use a bar diagram.

Draw a bar to represent the original enrollment, 650. Because the
original number of students is the whole, label the length of the
bar 100%.

L e BRI s i

0% 100%

Enrollment increased from 650 to 780 students, which Is an increase
of 120 students. Divide the bar into equal pars so that the amount
of increase, 130, is represented by one of the pans. Because 650
divided by 1320 is 5, divide the bar representing 650 into five egual-
size sections of 130 students each. Each section represents 20% of
the whole, 650.

130

0% 20% W0

Each section that represents 130 students is 20% of the whole, 650.
So, the enrollment increased by 20%.

130 | 130 | 130 | 130 | 130 | 130

0% 20% 100 120%

{continued on next podge)

64 Module 2 « Solve Percent Problems
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Method 2 Use equivalent ratios.
Step 1 |dentify the part and the whole.

original amount = 650 This is the whola.
new amount = B0 This is the whale plus the part
amount of increase = 130 This is the part.

Stap 2 Find the percent of increase.

part 130
hole = ﬁ Wriie the part-to-whole ratio. The part is
340 The whole is G50
=020 Divide
20 )
= m— Write an equivalent ratio, as a rate par 100
100
= 2% D=fmition of percant

So, using either method, the percent of increase in student
enroliment is 20%.

Check

A certain brand of shampoo contains 12 ounces in a bottle.

The company decides to redesign the shape of the shampoo bottle.
The new type of bottle contains 15 ounces of shampoo. What is the
percent of increase in the amount of shampoo the new bottle
contains? Use any strategy.

Bﬁu Omiline You can complete an Extra Example online.

(&) Talk About It

Why is the whale 650,
and not 7807

Pause and Reflect

Describe some examples of where you might see percent of change
in your evenyday life.

Lesson 21 « Percent of Change 165



& Think About It
Before you can find the
percent of increase,
what value do you
need to calculate?

(&) Talk About Il

Suppose the cost of a
gallon of gas still
increased by $180, but
the ariginal amount
was 32.00 instead of
$1.50. Would the
percent of increase
still be 120%7? Explain.

@ Example 2 Percent of Increase

The average cost of gas in 2000 was about $1.50 per gallon.
Suppose you purchase gas for $3.30 per gallon.

What is the percent of increase in the cost of a gallon of gas?

Step 1 Identify the part and the whole.
original amount = $1.50 This is the whole.
new amount = $3.30 This is the whole plus the part.

amount of increase = $1.80 This is the part

Step 2 Find the percent of increase.

part 1.80
hol = ﬁ Wirite the part-to-whaole ratio. The part is
i 1B0. The whole is 1.50.
=120 Divide.
120
= ﬁ YWrite an eguivalent ratio, as a rate per 100,
= 120% Definition of parcent

So, the percent of increase in the price per galion of gas is 120%.

Check

Frankie calculated that she would need 9.5 yards of wallpaper to
decorate her room. The wallpaper she chose had a large pattern, so
instead she needed 13 yards of that paper. What is the percent of
increase, rounded to the nearest percent, in the amount of wallpaper
che needs?

ﬂﬁn Online You can complete an Bxira Example online.

68 Module 2 « Solve Percent Problems
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Learn Percent of Decrease

A percent of change is a ratio, written as a percent, which compares
the change in quantity to the original amount. If the original amount is
decreased, then the ratio is called a percent of decrease,

Jordan trained for a 5K race and his time decreased from 35 minutes
to 28 minutes. You can use a bar diagram to determine the percent of
decreasp,

Draw a bar to represent the original time, 35 minutes. Because the
original time is the whole, label the length of the bar 100%.

Jordan’s time decreased from 35 minutes to 28 minutes, which ks a
decrease of 7 minutes. Because 35 divided by 7 is 5, divide the bar
into five equal-size sections of 7 minutes each. Each section
represents 20% of the whole, 35 minuies.,

7min | 7 min Tmin-ITnin 7 min

0% 20% 40% 60% 80 1005
Each 7-minute section is 20% of the whole, 35. 50, Jordan’s time
decreased by 20%.
Mote that Jordan's new time is B0% of his original time, but that his
time decreased by 20%.

@ Example 3 Percent of Decrease

At the beginning of a chemistry experiment, the volume of Hguid in
a container was 25.2 milllliters. During the experiment, the volume
dropped to 18.9 milliliters.

What is the percent of decrease in the volume of liguid?
Method 1 Use a bar diagram.

Drraw a bar to represent the original volume, 252 milliliters. Because
the ariginal volume is the whole, label the length of the bar 100%.

|--------------25.1 G i s -1

{continued on next page)

& Talk About Itf

The percent of decrease

is 20%. Explain why it is
nat B0,

% Think About It

Befora you can find
the percent of
decrease, what value
do you need to
calculate?

Lesson 21 « Percent of Change BT



& Talk About Itt
How can you use
ectimation to know

that your answer is
reasonable?

The volume decreased from 25.2 milliliters to 18.9 milliliters, which is
a decrease of 6.3 milliliters. Because 25.2 divided by 6.3 is 4, divide
the bar into four equal-size sections of 6.3 milliliters each. Each
section represents 25% of the whole, 252 milliliters. So, the parcent
of decrease in the volume of the liquid s 25%.

T T mL—————————-i

Method 2 Use equivalent ratios.
Step 1 Identify the part and the whole.

original amount = 252 This is the whole
new amount = 18.9 This is the whole minus the part.
amount of decrease = 6.3 This is the part

Step 2 Find the percent of decrease,

it
wp:nle = % Write the pari-to-whole ratio. The pari is
i 6.3. The whole is 25,2,
=025 Dinvide
= E Write an eguivalent ratio, as a rate per 100
"r'[}ﬂ = LT , e = p= £
= 25% Definition of parcent

So, the percent of decreaze In the volume of the liguid is 25%.

Check

When resting, a spring measures 73.3 millimeters. When the spring is
compressed, it measures 51.29 millimeters. Find the percent of
decrease in the length of the spring. Round to the nearest percent if
necessary. Lise any strategy.

Gﬁn Online You can complete an Exira Example online.

Module 2 « Solve Percent Prablems
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] Apply Movies

The first known motion picture was filmed in 1888 and lasted for only
21 seconds. Today, we watch movies that last an average of about
two hours. What is the percent of change in the times from 1888 to
today? Round your answer to the nearest whole percent if necessary.

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
user

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

4 How can you show your solution is reasonable?

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

Lesson 21 « Percent of Change 165

@ Talk About It

Why i the percent of
change such a large
number?




Check

The graph shows Alexa’s bank account balance over the past four
months. Between which consecutive months is the percent of
increase the least?

Bank Account Balance
r] | | TEes: o

27589

Balance (%)
BER B

B
28

@ January and February
February and March
() March and April

m-ﬁnmm You can complete an Exira Example onfine.

[:m Faldables It's time 1o update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't aiready assembled your Foldable, you can find the
instructions on page FL1

Il -

peroent al INCTeass

PErcaiis

e =

percent of decrease

L B B R B b B N R
R
=

o

TO Module 2 « Solve Percent Problams
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Practice ) Ge Online You can complete your homewark enling

Find each percent of change. Identify it as a percent

of increase or decrease. |[Exsmples 1-3)

1. B feet to 10 feet 2. 62 treos to 31 trees 3. 136 days to 85 days

4. Last month, the online price of a powered 5.
ride-on car was $250. This month, the
online price i= $330. What is the percent of
increase for the price of the car? Exampie 1

6. A music video website received 5,000 |
comments on a new song they released.
The next day, the artist parformed the song
on television and an additional 1,500
comments were made on the website. What
was the percent of increase? Example 1)

B. At a garage sale, Potra priced her scooter a,
for $15.50. She ended up selling it for
$10.75. Find the percent of decrease in the
price of the scooter. Round 1o the nearest
tenth if necessary. [Exampile 2)

Test Practice

Al end of the first half of a football game,
Mathan had carried the ball for 505 yards.
By the end of the game, he carried the ball
for a total of 75 yards. Find the percent of
increase in the number of vards he carred.
Round to the nearest whaole tenth if
necessary. (Example 1)

When Ricardo was 9 years old, he was 56
inches tall. Ricardo is now 12 years old and
he = 62 inches tall. Find the percent of
increase in Ricardo’s height to the nearest
tenth. Example 1)

At the beginning of a baking session, there
were 226 kilograms of flour in the bag. By
the end of the baking session, there was
098 kilogram of flour in the bag. What is the
percent of decrease, rounded to the nearest
tenth, for the amount of flour? [Example 2)

10. Open Response The table shows the number of

candid pictures of students for the yearbook for two

consecutive years. What was the percent of
decrease in the number of candid student pictures
from 2015 to 2016, rounded to the nearest tenth?

Year . Mumber of Pholos
2015 236
2016 214

Lesson 2-1 « Porcent of Change T




Apply

11. The side length of the square shown is tripled. Which percent of increase 3 cm

is greater: the percent of increase for the perimeter of the square or the
percent of increase for the area? How much greater?

12. The Keatings hawve several bird feeders in their yard. They started with
a 10.5-pound of birdseed. After 2 months, 12 ounces remained. What Is
the percent of change in the amount of birdseed after two months?
Round your answer to the nearest tenth of a percent if necessany.

13. Create Write and solve a real-world

problem involving a percent of increase
with decimals.

15. {7 Reason Abstractly Determine if the
following statement is frue or folse. Explain

When the percent of chonge is o decrease,
the original amount will be greater than the
HewW OrmoLE.

T2 Module 2 « Solve Percent Problams

14. {17 Justify Conclusions Each of Mrs.

White's two children received $50 for their
savings account The original amounts in
their savings accounts were $500 and
$3200, respectivehy. Without calculating,
which savings account had a greater
percent of increase? Explain.

; @ Reason Abstractly Can a percent of

change be greater than 100%? Explain.
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| Can... use proportional relationships to find the amount of tax
charged for an item.

annﬂne Activity You will use Web Sketchpad to explore how sales
tax changes the total cost to purchase an item.

Explore Sales Tax

Lesson 2-2

Tax

What Vocabulary
Will You Leamn?
sales tax

Learn Sales Tax

A tax is an amount of money added to the price of certain goods and
services. Tax is usually calculated as a percentage of the cost of the
item. Some common forms of tax ane sales tax, Income tax, property

tax, and hotel tax. Tax revenue s used to pay for government-
provided services,

Sales tax is a state or local tax that is added to the price of an item or

service. The total cost to purchase an item is the selling price plus the
sales tax

Sales tax varies depending on the city or state in which you live.
Consider the cost of 8 $10 T-shirt with a sales tax rate of 75%. You can
use equivalent ratios, and the percentage written as a rate per 100, to
determine the amount of the tax. Let f represent the amount of tax.

sales tax on T-shit —e ¢ _ 78 7
cost of T-shirt — 10~ 100

i

Percent

8

=10

N

s [ = 10 =5 10, div
s S ot el gk gl
0 — 100 'S by 10 to fire The amount o
tax s $0F5 or 75 cents:

&) Talk About It

How can you find the
total cost of the T-shirt,
including the tax?

Lesson 2-2 - Tax T3
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{ Think About It!

Before you can find the
total Carie paid, what
guantity do you need
to find?

&) Talk About Itt
Compare and conftrast
the two methods used
for finding the tatal
cost of the equipment.

@ Example 1 Sales Tax

Carie wants to buy sports equipment that costs $140. The sales tax in
her city Is 575%.

What is the total cost of the equipment?
Method 1 Use ratio reasoning.
Write a proportion relating the two equivalent ratios. Let [ represent

the amount of sales tax. Then solve using ratio reasoning.

sales tax on sports equipment —e ¢ 575 J_ Percent
cost of sports egquipment —= 140 ™ 100

*=140
ﬁ Because 100 x 140 =
t 575
@0~ 00 140, multiply 5.75 by 140
"\.__,,.-'; to find the value of ¢t
140
BOS 535 575 ¥ 140 = 805, 50,
0 Wl (=805

Add the sales tax to the seliing price. The total cost is $8.05 + $140,
or $148.05.

Methed 2 Use properties of operations. Let ¢ represent the amount
of sales tax.

ﬁ = % Write the proportion.
745 = 0.0575 Divide 5.75 by 100 A one-step equation

resuils.

Multiplication Property of Bquality; Motice
the o s egual to the product of the

140 + (53=) = (0.0575) - 140

percent, written as 3 decimal, and the cost.

t=8.05 Simpdify.

Add the sales tax to the selling price. The total cost is $8.05 + $140,
or $148.05.

S0, using either method, the total cost of the sports equipment s
$148.05.

Td Module 2 : Solve Percent Problams
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Check

Ashley is buying a laptop that sells for $749. The sales tax rate in her
city is B%‘h What is the total cost for the laptop? Round your answer
to the nearest cent. Use any strategy.

. W ]
HETLHER

A, D
o, T

Eﬁnunh You can complete an Extra Example online

@ Example 2 Hotel Tax

The cost of a hotel room rented for 2 nights is $280. There is aiso a
12% hotel room tax.

What is the total cost of the hotel room?
Method 1 Use ratio reasoning.

Write a proportion. Let § represent the amount of tax. Then solve
using ratio reasoning.

tax on hotel room — E 12
cost of hotel mom — 280 — 100 } Percent

¥ 280

¥ N Becasse 100 x 280 = 280,
ﬁ = % multiply 12 by 2.B0 to find the
U value of 1

w2 B0

3360 _ 12 - _
ﬁ = ﬁ 12 x ZBO = 335&. B0 1= 33.60

Add the hotel tax to the cost of the hatel mom. The total cost is
$2B0 + $33.60, or $313.60.

{continuved on next page)

b Think About It

Is the tax less than,
greater than, or equal
to $287 How do you
know?
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&) Talk About It!

In Methad 2, how could
youl use the steps in
solving the equation to
find the tax rate, or

percentage, of any
value?

Method 2 Use properties of aperations. Let ¢ represent the amount of
Lo

ﬁ = % Wrile the proporion.

_t_
2a0

280~ {_ﬁ] =012 =280 Multipbcation Property of Eguality; Motice the
iax is equal to the product of the parcent,
written a5 a decimal, and the cost

t= 3360 Simplify,

Add the hotel tax to the cost of the hotel room. The total cost s $280
+ $33.60, or $313.60.

So, using either method, the total cost of the hotel room is $313.60.

Check

The cost of a hotel room for 5 nights iz $610. There is a 9.5% hotel
tax. What is the total cost of the hotel room? Use any strateqy.

.H'.

Dﬁu Online You can complete an Exira Example anline,

=012 Divide 12 by 100. A one-step equation results.

Pause and Reflect

Use the Intemet, or another source, to research the sales tax rate for

your city or state. Describe an item you may want to purchase and
research the cost of the item. Trade with a partner and use the sales
tax rate 1o find the total cost of the item, including safes tax

TE Module 2 : Solve Percent Problams
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@ Example 3 Sales Tax

Henry purchases $56.00 worth of clothing at the store. The sales tax
in his city is 7.5%.

What is the total cost of the clothing?
Method 1 Find the sales tax.

Use a proportion to find the amount of tax. Let ¢ represent the amount
of tax. Then add the tax to the cost of the cothing.

E—rﬁ = % Wiite the propostion
£ = 0.075 Divia 7.5 by 100.

b - (5%) = {0.075) - 56 Multiplicstion Property of Equality; Notice the
tax is equal to the product of the percent.
written a5 3 deamal, and the cost

t=420 Simplify.

Add the sales tax to the selling price.
$4.20 + $56.00 = $680.20 The total cost is 560,20

Method 2 Add the sales tax percent to 100%.

Because 100% represents the selling price, add the sales tax percent
to 100%. The total percent is 100% + 7.5% or 107.5%.

% = % Write the proportion. Let ¢ represent the toial
oSt
£5 = 1075 Divide 1075 by 100,

56 - %] = {1.075) - 56 Multiplication Property of Equality; Natice the
total cost i= equal to the product of the total
percent, written as s decimal, and the cost,

c=6020 Simplify.

So, the total cost of the dothing is $60.20.

{continuved on next page)

fg¢ Think About It!
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Method 3 Write an equation.

T At 1 The total cost is the cost of the clothi the sal Let
I you are at a store rgsentcﬂ'mlﬂ'[ﬂlt‘;'iml o rops e e
and need to quickly Tew
calculate the total with ¢ = 5b + 0.075(56) Write an equation. Write 7.5% as 0.075,
sales tax, what method
would you use? = 56(1 4+ 0.075) Dastributive Property
Explain,
= 56{1.075) Add.
= B0.20 Muitiphy.

Increasing the price by 7.5% is the same as multiplying the price by
1.075. So, using any method, the total cost of the clothing is $60.20.

Check

Jimena purchased $24 worth of crafting supplies. The tax rate in her
city is 6.25%. What is the total cost of the crafting supplies? Use any
strategy.

Eﬂnnnlhe ¥our can complete an Exira Example online.

Pause and Reflect

Compare what you have learned in this lesson to what you previously
leamed about proportional relaticnships.

TEB Module 2 : Solve Percent Problams
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@ Apply Shopping

Davit goes shopping at his local
grocery stare and buys the items

tem

shown in the table. In the city he Chickgn 6.25
lives, there is a 73% sales tax on all Carrols 199
items, except food. How much money  patatoes 355
does Davit spend at the grocery

store? Round to the nearest cent if Pﬂp i Plates .50
NeCcessany. Nﬂl]Hi-HE 615

1 What is the task?

Make sure you understand exactly what guestion 1o answer or

problem to solve. You may want to read the problem three times.
Dizcu=s these questions with a partmer.

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?

-@-Wri’u About It Write an argument that can be used to defend
wour solution.

D Talk About It
How can you usa
estimaton to
determine if your
answer is reasonabbe?

Lesson 2-2 « Tax T9




Check
The table shows the items that

Victoria purchased at the market. In - Cost (3]

her city, there s an 8% sales taxon | C2real . 355

all items, except for food. How Mitk | 310

much money does Victoria spend Laundry Detergent i 895

at the market? Round to the = -

nearest cent if necessary. Yogurt | 535
5 Dish Soap | 245

E- Go Online You can complefe &n Extra Example onlne.

Pause and Reflect

How can you use mental math to estimate your total including
sales tax?

B0 Module 2 - Solve Percent Problems
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Practice

=2 1 2. = | 2

) Ge Online You can complete your homewark enling

Find the total cost to the nearest cent. ([Examples 1-3)

1. %18 breakfast; 7% tax

4. Emily wants to buy new boots that cost $68.

The sales tax rate in her city is Er%% What is
the total cost for the boots? (Example 1)

. Mrc Phuong stayed in a hotel room for 2

nights that cost $210. The hotel room tax
rate in the city is 12%. What is the total cost
for the hotel room? [Example 2)

. Robert spends $30.45, before tax, at the

bookstore. If the sales tax rate in his city s
7.25%, what is the total cost of his purchase?
{Example 3)

[ 2. $24 shirt; 6% tax 2. %4995 pair of shoes; 5% tax

8. Jack wants to buy a coat that costs $74.95.
The sales tax rate in his city is E%‘?G. What is
the total cost for the coat? (Example 1)

7. The cost of a hotel room during Lacy's trip is
$325. The hotel room tax in the city she is in
Iz 10.5%. What is the total cost of the hotel
roOm? |[Example 2)

Test Practice

9. Multiple Choice Anya purchased $124.35
worth of home improvement items at the
hardware store_ If the sales tax rate in her
city is 5.75%, what is the total cost of her
purchase? ([Example 3)

() $13110

$8.39
(€)$115.96

(B)$13274

Lesson 2-2 « Tax  B1




Apply

10. Jen purchased the items shown in the table. in the city
she lives in, the sales tax rale is 715%. In another city, the [
sales tax rate is 6.35%. How much more is she spending shirt | 199
if she purchases the items in the city where she lives? | shoes 3550
Round to the nearest cent. :

itam

| belt 675
| socks 3.00

11. Shamir is trying to decide between two cities to travel to
for a weekend trip. The prices for a hotel room for two
nights and the hotel tax rate are listed in the table. What A 25“ 125%
is the difference in cost between the two cities for a B M5 14.75%

weekend trip? Round to the nearest cent.

City | Cost($) | Tax Rate

Q Higher-Order Thinking Problems

12. {17 Find the Error A student is findingthe 13, {17 Identify Structure Write two different

total cost ¢, including sales tax, of a book expressions to find the total cost of an item
that costs $9.95. The sales tax rate is 3%. that costs %o if the sales tax s 6%. Explain
Find the student's mistake and comrect it why the expressions give the same result.
c=19 ¥ 995
= 18.91

= $18.91

14. What are some similarities between sales 5. @ Reasoning A dollhouse is on sale for
tax and hotel tax? $160. The tax rate is 53% Without

calculating, will the tax be greater than or
less than $87 Write an argument that can
be used to defend your solution.

B2 Module 2. Solve Percent Problems

[LLE A R TR taE T A L]



Lesson 2-2

Tips and Markups

| Can... use proportional relationships to find the amount to pay for What Vocabulary

a tip and the amount of markup on items. Will You Learn?
gratuity

" marku

Learn Tips 5
selling price

A tip, or gratuity, is an additional amount of money paid in retum for tip

a sarvice. This amount is sometimes a percent of the service cost.
wholesale cost

The total amount paid [s the cost of the service plus the tip.

@ Example 1 Tips

The bill for a group of eight people at a restaurant was $125 before
the tip was added. The group wants to add an 18% tip.

What will be the total bill including the tip?

Method 1 Use ratio reasoning. g
Think About It!

Write a proportion. Then sobve using ratio reasoning. Let  represent Whatis:agond

the amount of the tip.

" estimate for the
amountoftip—s + _ 18 } Bt solution? Explain how
amountof bil—e 125~ 000 1 7 you calculated the

solution.
3-:1.;_::;
_.i"’_
P e | Because 100 x 125 = 125, multiply 18 by
125 7 100 1.25 10 find the waiue of &
A
: X125 &) Talk About It
- How could you solve
= 2250 B {3 x125=22%0 so.t=2250 the problem another
% 125 L]
! way?
% Add the tip to the bill. The total cost is $125 + $22 50, or $147.50.
?__: Method 2 Use properties of operations. Let f represent the amount
i of the tip.
o NI i .
98 =73 Wiite the proporton.
Divide 18 by 100, A one-step
e =018 R
equation resulis

125 = [%} = (018} = 125 Multiplication Property of Eguality
t=2250 Simpliy.

Add the tip to the biil. The total cost is $125 + $22.50, or $147.60.
So, using either method, the total cost of the bill is $147.50.

Lessan 2-3 « Tips and Markups B3
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Check

Amy wants to tip her hairstylist 20% for a halrcut that costs $48. What
is her total bill with tip? Lise any strategy.

E' Go Ondine You can complete an Extra Exampés onlime

t Think About It!
What is a good
estimate for the
salution? Explain how
you calculated that
estimate.

Learn Markup

In order to make a profit, stores typically sell tems for more than what
they pay for them. The amount the store pays for an item is called the
wholesale cost. The amount of increase s called the markup. The
selling price is the amount the customer pays for an item. The selling
price is equal to the wholesale cost plus the markup.

selling price = wholesale cost + markup

@ Example 2 Markup

The wholesale cost for each shirt at a clothing store is $17. The store
manager plans to mark up the shirts by 125%.

What will be the selling price for each shirt?

Method 1 Use ratio reasoning.

Write a proportion. Then solve using ratio reasoning. Let x represent
the selling price.

amount of markup —e x 125
whiolessle cost —= 17— 100 } Percent
<017
i‘:ﬁ Because Y00 x OI7F = 17, muibply 125 by
77 100 O by to find the value of x.
""\-._.-";
XoiT
_211'?25 = % 125 x 01F = 2125, =0, x = Z1.25.

Add the markup to the wholesale cost. The selling price s
$17 + $21.25, or $38.25.

{continued on next podge)

84 Module 2 s Solve Percent Problems
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Method 2 Use properties of operations.

% = % Write the proportion. Let x represent the
sefiing price
@ Talk About It!
% =125 Divide 125 by 100, A one-step eguation results Compare the

wholesale cost with the

salling price. How do
7+ (§5) = (125)-17  Muitipication Property of Equality you know the selling

price is reasonable?

x=M72% Sirmplify.

Add the markup to the wholesale cost. The selling price is
$17 + $21.25, or $38.25.

So, using either method, the selling price is $38.25.

Check

The wholesale cost for a basketball backboard is $32. If the markup
is 35%96. what is the selling price? Use any strategy.

B Go Online You can complete an Extra Example online.

@ Example 3 Markup

b Think About It!
Ben's family is shopping for a new car. The selling price of a car is What is a good
$24.199.50. Ben researches to find that the wholesale cost of the car estimate for the
s $2200.00. solution? Explain how
you calculated that
What is the percent of markup? el

Finding the percent of markup is the same as finding the percent
of increase.

Step 1 |dentify the part and the whole.
original amount = $22.100.00 This ks the whole

new amount = $24199.50 This & the whole plus the part.

amount of increase = $2,099.50 This is-the part
fcontinued on next page)
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&) Talk About It!
How is finding the
percent of markup
differant than finding
the selling price of an
item?

Step 2 Find the percent of increase.

part 208550 Wirite the part-toewhole ratio, The part |s 2,089.50,
whale 2210000 The whole = 22 300.00.

= 0.095 Divide.
= 19—5 Write an eguivalent ratio. as 5 rate per 100,
= g.K% Definition of percent

5o, the percent of markup for the wholesale price of the car is 9.5%.

Check

Mikka Is making jewelry for a craft show. The wholesale cost of a
bracelet is $12.50. If she seils them for $20, what is the percent of
markup?

—

E Go Online You can complete an Exva Example online.

Pause and Reflect

Compare and contrast tips and markups. Where have you seen or
used tips and markups in your everday life?

B8 Module 2« Solve Percent Problems
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@ Apply Dining Out
Kerry and three friends went out for dinner.

18.60
They split a large pizza, and each person —$
had a salad and a soda. They want to $2.50
leave a 15% tip on the cost of the food, and
£225

the sales tax is Bi?ﬁ- How much will each
person pay if they split the bill evenly?

1 What is the task?

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

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

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

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

4 How can you show your solution is reasonable?

Q-Hitn.ﬁbmrt It! Write an argument that can be used to defend
your solution.

@ Talk About It

What steps should you
take belore splitting
the bill?

Lesson 2-3 « Tips and Markups BT



Check

Brian has $24 worth of pizza delivered to his house. He pays the bill

plus a 15% tip and 7% sales tax. He also pays a $3 delivery fee that is
charged after the tax and tip. How much change does he receive, if

he pays with two $20 bilis?

i (141}
.

m-t'-i: Omline You can complete an Extra Example online.

Pause and Reflect

Explain how tips and markups are percents of increase.

B8 Module 2. Solve Percent Problems
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Hame Period . Dats

Practice ) Ge Online You can complete your homewark online.

Find the total cost to the nearest cent. Use any strategy. |Examples Tand 2)

1. $20 haircut; 10% tip 2. $24 lunch; 15% tip 3. $185 TV, 5% markup

4. Vera went to the local salon to get a | 8. The Gomez family ordered $39.50 worth of
haircut. The cost was $24. Vera tipped the pizrza and subs. They gave the delivery person
hair styiist 18%. What was the 1otal cost of a8 20% tp. What was the total cost of the food
haircut including the tip? Round to the and tp? Round to the nearest cent. [Exampie 1)

nearest cent (Example 1)

6. The wholesale cost of a bicycle is $9875. 7. The wholesale cost for a purse in a
The markup for the bicycle is 33.3%. Find department store is $12.50. The store plans
the selling price of the bicycle. Round to to mark up the purse by 140%. What will be
the nearest cent. [Example 2} the selling price of the purse? Round 1o the

nearest cenl (Example 2)

B. Keri is making doll clothes for a holiday | 9. A pet store sells a large dog kennel for
craft show. The wholesale cost of the $98.50. The wholesale cost of the kennel is
materials for one outfit is $9.38. If she sells $63.55. What is the percent of markup?

an outfit for $15, what is the percent of
markup? Round to the nearest percent.
{Exampie 3

Round to the nearest percent. (Example 3)

Test Practice

10. Dpen Response An elementary school wants to purchase

a new swing set. The table shows the selling price of the Swing Set Ihg::l:];:‘_
swing sets they are interested in buying. The markup for il
both swing sets is 20%‘!6. The school decides to buy the Adventurers 3.058
Adventurers swing set. What is the selling price of the | Thunder Ridge 4125

swing set they are buying?

Lessan 2-3 « Tips and Markups  BD




Apply

11. Louise bought a frame and canvas online for $125. Then she tem | Cost($)
bought the 5upphe:5 shown in the table and paid a 7% sales Brichis 12 50
tax on these supplies only. She took the amount that she -
spent on the canvas, frame, and supplies, and marked up the _Paint . 1B50
price by 115%. How much did she charge for her painting?
Round to the nearest cent.

12. Brendan has $65 worth of balloons and flowers delivered to his mother.
He pays the bill plus an B.5% sales tax and an 18% tip on the total cost
including tax. He also pays a $10 delivery fee that is charged after the
tax and tip. How much change does he receive if he pays with two
%50 bills? Round to the nearest cent.

13. Toru takes his dog to be groomed. The fee 14. |E‘ Use a Counterexample Determine if
to groom the dog is $70 plus a 10% tip. Is the following statement is true or faolse.
$80 enough to pay for the service and tip? If false, provide a counteraxample.

Explain your reasoning.
It is impossible to increase the cost of an

item by less thar 1%.

15. =@ ldentify Structure Write two 16. Create Write and solve a real-worid
different expressions to find the total cost problem in which you find sales tax and
of a service that costs $x if the tip is 18%. a tip.

Explain why the expressions give the
same resuft

90 Module 2 « Solve Percent Problems
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Lesson 2-4

Discounts
| Can... use proportional relationships to find the amount of What Vocabulary
discount or markdown. Will You Learn?

discount

markdown

Learn Discounts

Dizscount or markdown is the amount by which the regular price of
an item is reduced. The sale price is the original price minus tha
discount The percent of discount is a percent of decreace,

sale price = original price — discount

@ Example 1 Discounts

Summer Sports is having a sale. A volleyball has an original price of
$59._ It is on sale for 65% off the original price.

What s the sale price of the volleyball?

Method 1 Find the amaount of the discount. Let d represent the
amount of the discount

Write a proportion. Then solve using ratio reasoning.

amount of discount —=

d _ 65

original price — E = E Percam
X0.59 (&) Talk About It!
N, In Method 1, why is the

65 Because 100 x 0.59 = 53, multiphy answer not $38.3567
1o &5 by 0,59 to find the valze of 4.

3835 _ ﬁ—.i 65 % 059 = 3835 so, ¢ = 3835

Subtract the discount from the original price. The sale price is
$50 — £38.35 or $20.65.

{continued on next page)
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& Think About It

How can you estimate
the solution?

Meathod 2 Subtract the discount percent from 100%.

Because 100% represents the original price, subtract the percent of
the discount from 100%. The sale price is 100% — 65% or 35% of the
original price. Then write a proportion and solve using ratio
reasoning. Let x represent the sale price.

saleprice —e x 35 Pers
original price —= 5F — 100 rcent
=059
‘x_ 35 Becouse 100 = 059 = 59, multiply
EE\‘U?P 35 by 0.59 to find the value of x
x{53

%: % 35 % 059 = 2065, 5o, x = 20.65.

Sao, using elther method, the sale price is $20.65.

Check

A restaurant decreased their prices for a day to their prices from
1964. A pizza that usually sells for $15.40 was marked down B5%.
What was the price of the pizza in 19647 Use any strategy.

Gﬁu Onllne You can compleie an Exira Example anline,

@ Example 2 Combined Discounts

During a clearance sale at an electronics store, certain tablats wera
marked down 20%. One day, an additional 30% was taken off
already-reduced prices. A tablet originally sold for $375.

What was the final price after both discounts were applied?
Step 1 Find the price after the first discount.

Because 100% represents the original price, subtract the percent of
the original discount from 100%. The sale price is 100% — 20% or
80% of the original price. Then write a proportion and solve using
ratio reasoning. Let x represent the sale price after the first discount.

feantinued on next page)
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sale price —e _x _ BO
origina! price —= 375 'IlZMIl~JL Peent

®375

X _ B0 Because 100 ¥ 376 = 375, muiiphy

3U 80 by 375 to find the value of x
®375

300 80 B0 x375= 300 o, x = 300. The

375 T 100

price after the first discount = 5300

Step 2 Find the final price after the additional discount.

Because 100% now represents the price after the first discount,
subtract the percent of the additional discount from 100%. The sale
price is 100% — 30% or 70% of the price after the first discount. Then
write a proportion and solve using ratio reasoning. Let x represent
the sale price after the additional discount.

sale price X 70 7
original Ence :-: 00 ﬁ,l' Percent @ Taltk About It
The final price had a
%3 discount of 20%
followed by a discount
S . Becauss 100 x 3 = 300, mudbiphy of 30%. 1= this the
m‘?.__,_}m 70 by 3 to find the valus of & same as finding
= 20% + 30% or 50% of
the original price? Use
Mo 10 the values in the
300 = 106 M ¥ 3=20.508x= 2L Example to justify your

reasoning.

S0, the final price of the tablet after both discounts were applied
was $210.

Check

A dothing store marked all of their summer clothes down 50%. A sign
in the store indicates that an additional 20% is to be taken off
clearance prices. What is the final price of a top that originally sold for
%587

'Bﬁ-u Online You can complete an Extra Example online.
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by Think About It

Are you trying to find
the part, percant, or
whole?

&) Talk About It

When writing the
praportion, why s the
percent 75 out of 100
instead of 25 out of
1007

@ Example 3 Find the Original Price

Sandy has a 25% discount coupon for athletic equipment. She buys
hockey equipment for a final price of $172.50.

What is the original price?

If the amount of the discount is 25%, the sale price is 100% — 25%, or
75%, of the original price. So, 75% of the original price is $172.50.

Write a proportion and solve using ratio reasoning. Let x represent
the original price.

sale pnce —+= 7250 75

original price —s= ~ X =300 J Foroent
®x23
17250 _ 75 Because 75 x 2.3 = 172.50, multiply
x 1 100ty 2.3 1o find the value of x,
%23
1'4%3‘-": % 100 % 23 = 230,50, x = 230,
So, the original price of the hockey equipment is $230.

Check

A pair of running shoes is on sale for $125.99. if the sale price is
discounted 9% from the original price, what is the original price?
Round to the nearest cent.

Eﬂnﬂ'rlha You can complete an Bxira Example online.
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& Apply Shopping

The Wares want to buy a new computer. Store A has a regular price
of $1,300 and is offering a discount of 20%. Store B has a regular
price of $1,0E9 with no discount. They want to purchase the
compuler that is less expensive. If there is a ?ﬁ % sales tax in their

city, at which store should they buy their computer, and how much
money will they save if they buy at that store instead of the other
store?

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.
Sacond 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?

glﬂ'ritu About It! Write an argument that can be used to defend
vour solution.

Q Go Online watch
the animation.

&) Talk About It
How can you quickly
delerming which
computer will be
cheaper before the
sales tax is applied?
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Check

A bike shop has two road bikes on sale. The Road Warrior has a
regular price of $379 and is discounted 25%. The Road Racer has a
regular price of $320 and is discounted 12%._ If the sales tax rate is
6.5%, which bike has the less expensive sale price? How much will

you save by buying that bike?

ﬂﬂn Online You can complete &n Extra Example online.

Pause and Reflect

Whrite a paragraph explaining why a 30% discount is not the same as
a 20% discount plus an additional 10% discount. Which i the better

discount?

95 Module 2 « Solve Percent Problems
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bame Period _ [ai=

Practice ) Ge Online You can complete your homewark online.

Find the sale price to the nearest cent. Use any strategy. (Example 1)

1. $140 coat; 10% discount 2. $80 boots; 25% discount 3. $325 tent; 15% discount

4. A toy store is having a sale. A video game 5. A yearly coffee club subscription costs $65.
cystem has an original price of $99. It is on Avery received an offer for 62% off the
zale for 40% off the original price. Find the subscription cost. What is the sale price of
sale price of the game system. Round to the the subscription? Round to the nearest cent
nearest cent. [Exampls 1) (Examipie 1)

6. During a clearance sale at a sporting goods | 7. At an electronics store, a smart phone is on
store, skateboards were marked down 30%. sale for 35% off the original price of $679. If
On Saturday, an additional 25% was taken wou use the store credit card, you can
off already reduced prices of skateboards. If receive an additional 15% off the sale price.
a skateboard originally cost $119.50, what What is the final price of the smart phone if
was the final price after all discounts had you use the store credit card? Round to the
been taken? Round to the nearest cent. nearest cent. (Example 2j
[Example 2}

B. Gary had a 40% discount for new tires. The 9. A swimsuit is on sale for $45.50. If the sale

zale price of a tire was $96.25. What was price is discounted 5% from the ariginal
the orginal price of the tire? Round to the price, what was the original price? Round to
nearest cent. (Example 3) the nearest cent. (Example 3)

Test Practice

10. Open Response A shoe store is having a clearance sale on
their summer shoes. All summer shoes are marked 55% off
A sign states you can take an additional 10% off the

Shoes | Crriginal Price
 Blue Sandals | %75
clearance sale prices. Kelly is deciding between two pairs of | Tan Sandals $68

sandals shown in the table. If she buys the blue sandals,
what is the final price Kelly will pay? Round to the nearest cent.
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Apply

1. A recreational ocutlet has two trampolines on sale. The table
shows the original prices. The Skye Bouncer is discounted
15% and the Ultimate is discounted 13%. If the sales tax rate

Trampoline Original

Model Price (3)

is 7.5%, which trampoline has the lower sale prica? How Skye Bouncer 1,480
much will you save by buying that trampoline? Round to the | Uttimate 1.450

nearest cent

12. Pets Pius and Pet Planet are having a sale on the same
aguarium. At Pets Plus the aguarium 5 on sale for 30% off the Store
original price and at Pet Planet it is discounted by 25%. If the

Original Price

of Agquarium (%)

sales tax rate is 8%, which store has the lower sale price? How  PetsPlus | ne
much will you save by buying the agquarium there? Round to Pat Planet 1o

the nearest cent.

13. @Fersmru with Problems Suppose an
online store has an item on sale for 10% off
the original price. By what percent does the
store have to increase the price of the tem
in order to sell it for the original amount?
Explain.

15. A model car is for sale online. The owner
discounts the price by 5% each day until it
sells. On the third day the car selis. If the
original price of the model car was $40,
how much did the car sell for? What percent
discount does this represent from the
original price?

98 Module 2. Solve Percent Problems

14. .‘@P Identify Structure A shoe store buys
packs of socks wholesale for $5 each and
marks them up by 40%. The store decides
to discount the packs of socks by 40%. Is
the discounted price $57 Explain your
reasoning.

.. De=cribe a real-world problem where an
item is discounted by 75%. Then find the
original price.
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Lesson 2-5

Interest
| Can... use the simple interest formula to find the amount of What Vocabulary
interest earned for a given principal, at a given interest rate, for a Wwill You Learn?
given period of time. interest

principal

Explore Interest simple interest

Gnnline Activity You will use eTools to explore the simple interest
formula.

o e e R g & e B s rd e e
s o msmus I e o S L trgm Eemaipe w
ESTORTIN PRy — Tl frmrnd

PETEL TN

ey e P sem ke s P s
r—

":!111 T
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Learn Simple Interest

If you borrow money or deposit money. the principal is the amount of
money borrowed or deposited. Interest is the amount pald or earmed

for the use of the principal. Simple interest is calculated using
specified periods of time.

Percents are used to calculate interest. You can earn interest by letting
the bank use the money you deposit in a bank account. You will pay
interest if you borrow money from the bank or use a credit card.

'EB Go Online Watch the animation arneleal $430
to find the interest eamed for the L b St

information In the table. interest rate 1| 2% or 002
timae _E_*:_,fe_i_lr_s

The animation shows that the steps
for finding the interest are:

I = prt Interest formula
I=430-002+-5 principal is $430, mie is 0.02, and time is 5 years
=43 Simplify.

So, the interest is $43. This means that, in 5 years, you will have

$430 + 543, or $473, in your bank account if you do not deposit or

withdraw in those 5 years.
{continued on next page)
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Words Symbaols

Simple Interest | is the product of = prt
the principal p, interest rate r,

and the length of time 1,

expressed in years.

@ Example 1 Find Simple Interest

Magdalena put $580 into a savings account. The account pays 2.5%
simple interest each year.

If she neither adds nor withdraws money from the account, how
much interest will she earn after 2 years?

The pericd of time is annual or yearly, so t =
The rate is 2.5% or, as a decimal,

Usze the Interest formula to find the amount of interest Magdalena
will earn.

I = prt Imterest formula

= ! K |= . The principal is 580, the rate is
' ' ' 01035, and the timais 2

=29 Muwltiply,
So, Magdalena eamed $ _________ ininterest in 2 years.
Check

Curtis deposits $550 into a savings account. The account pays 1.75%
zimple interest on an annual basis. If he does not add or withdraws
money from the account, how much interest will he earn after

3 years?

E Go Online You can complete an Extra Example online

100 Module 2 « Solve Percent Problems
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@ Example 2 Find Simple Interest
Suppose Magdalena opens a savings account for onby & months. She

puts $580 in that account and earns 3.5% each year. Q Think About It!

How much interest will she earn? What is the simple
interest formula? Are
you trying to find the

Because the period of time is annual or yearly, & months equals % or interast, principal, rate,
or Hme?

_ year

What is the rate 3.5% written as a decimal?

Use the Interest formula to find the amount of interest Magdalena

will earn.

I = prt Interest formuda

= | - . | | The principal i= S804, the rate is

! 00325, and the time i= 0.5

I =1015 Muttiply.

So, Magdalenaeamned $ _________ininterestin ___ months. % Talk About T
How is the process of
finding simple interast

Check differant when the

Carrie invests $430 into a savings account. The account pays 2.5% time is given in

simple interest on an annual basis. If she doas not add or withdraw months?

maoney from the account, how much interest will she eam after

15 months?

Qﬁn Online You can complete an Extra Example onldineg. L
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f Think About It!
How would you begin
solving the problam?

@ Example 3 Find Simple Interest

Rondeli’s parents are starting a real estate business. They bomow
£99 400 from the bank to finance their start-up operations. The

simple interest rate is 4%‘5\5 per year, and they plan to take 15 years to
repay the loan.

How much simple interest will they pay?
The period of time is annual or yearly, so t =

What is the rate 43—‘.’6 written as a decimal?

Use the Interest formula to find the amount of interest they will pay.

I = prt Interest formula

The principal is 93 400, the rate is
00475, and the tme is 15.

I=70822.50 Muftiphy.

So, Rondell's parents will pay $ in interest on the loan.

Check

Abbie borrows $3,216 at a rate of E%‘K. per year. How much simplea
interest will she owe if it takes 2 years to repay the loan?

Bﬁnﬂnlm You can complebe an Extra Example onling.

Pause and Reflect
Why is it important to pay off loans as soon as possible?

102 Module 2 « Solve Percent Problems
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& Apply Car Shopping

Alex is buying a car that costs $18,000. The tax rate is 7%, and he
plans to make a down payment of $2,000. The sales tax is added to
the price of the car before the down payment is made. He is
considering a five-year loan with a simple interest rate of 6.2% each
yvear. What will be his monthly payment?

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 =ee in the problem?
Third Time What are you wondering about?

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

) Talk About It

Howe can the amount of

a down payrment affect
the monthly payment?

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

4 How can you show your solution is reasonable?

I@"dln‘ri"tne About It! Write an argument that can be used to defend
your solution.

Leason 2-6 « inferest 903




Check

Donte is buying a car that costs $8,000. He is deciding between a
3-year loan and a 4-year loan. Use the rates in the table to determine
how much money he will save if he chooses the 3-year loan instead

of the 4-year loan.

Time (v}

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

Pause and Reflect

Have you ever wondered when you might use the concepts you learn
in math class? What are some everyday scenarios in which you might
use what you learned today?

108 Module 2 « Solve Percent Problems
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Practice

) Ge Online You can complete your homewark online.

Find the simple interest earned, to the nearest cent, for each principal,
interest rate, and time. [Example 1)
1. $530, 6%, 1 year

2. $1,200, 3.5%, 2 years 3. $750, 7%, 3 years

4. Elena's father put $460 into a savings | 8. Ethan put $1,250 into a savings account. The

Cogra il O A Cor e S0 Tikia dlbin

account for her. The account pays 2.5%
simple interest each year. If he neither adds
nor withdraws money from the account, how
much interest will the account earn after 4
yvears? Round to the nearest cent. [Example 1)

. Marc deposits 5840 into a savings accounl.

The account pays 2% simple interest on an
annual basis. If he does not add or withdraws
money from the account, how much interest
will he earn after & months? Round to the
nearest cent. [Example 2)

. Jack borrows £2 700 at a rate of 8,2% per

vear. How much simple interest will he owe
if it takes 3 months to repay the loan? Round
to the nearest cent. (Example 3}

Test Practice

|

account pays 4.5% simple interest on an
annual basis. If he does not add or withdraw
money from the account, how much interest
will he eam after 2 years? Round to the
nearest cent. [Example 1)

Nina’s grandmother deposits $3,000 into a
savings account for her. The account pays

5 5% simple interest on an annual basis. If
she does not add or withdraw money from
the account, how much interest will she eam
after 21 months? Round to the nearest cent.
{Example 2)

. Liliya's parents bormow $1,400 from the bank

for a nenw washer and dryer. The interest rate
Is 75% per yvear. How much simple interest will
they pay if they take 18 months to repay the
loan? Round to the nearest cent. Example 3)

10. Open Response The table shows the interest rates for
auto repair loans based on how long it takes to pay off the

loan. Jin borrows $3,600 and plans to pay the loan off in I & months 35
18 months. How much simple interest will he owe If it takes | 12 months 4.0
18 months to repay the loan? Round to the nearest cent. | 18 months 475

Leasan 2-5 « interest 906




Apply

11. Jarvis is buying a boat that costs $6,000. He has $500 for a
down payment. He is deciding between a 2-year loan and a
3-year loan. Use the rates in the table to determine how much
monay he will save if he chooses the 2-year loan instead of
the 2-year loan. Round to the nearest cent,

‘.:'i-irr'lgh'-_I Ir

al

ka

2.25

12. Evelyn is buying a motorcycle that costs $14,000. The tax rate
is 6.75%, and she plans to make a down payment of $1.500. (years) Rate (%)
The sales tax is added before the down payment is apphed.

Time Simple Interest

She is considering a three-year loan. What will be her monthiy 1 | 3.25
payments? Round to the nearest cent. 3 6.75
5 BS
13. -E Persevere with Problems Suppose . A student stated that an interest rate could
Serena invests $2.500 for 3 years and 6 not be less than 1%. Do you agree? Why or

months and earns $32813. What was the why not?
rate of interest? Explain how you solved.

15. -Er Justify Conclusions Suppose you earm 1. Mame a principal and interest rate whera

2% on $1,000 for 2 years. Explain how the the amount of simple interest earned in 10
simple interest is affected if the rate is years would be $200. Justify your answer.
doubled. What happens if the time is

doubled?

106 Module 2 « Solve Percent Problems
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Lesson 2-6

Commission and Fees

| Can... use proportional relationships to find the amount of What Vocabulary
commission eamned on sales and the amount of foes for certain Will You Leam?
sordices. commission

fea

Learn Commission and Fees

The following are four ways in which people are paid.

The=ze employees are paid a set amount each hour,
such as $15 per hour.

Theze employees are paid a set amount, no matter
how many hours they work, such as $45,000 per
Year

These employees are paid only a percent of the
amount that they seall.

Theze employees are paid a small base salary, plus
Tl e Il 8 percent of the amount that they sell.

Some emplioyees, such as realtors, car salesmen, and stockbrokers,
are paid a percent of the amount that they sell. This payment is called
a commission.

If you pay a commission to a person or business, you are paying a
fee. A fee is a payment for a service. It can be a fixed amount, a
percent of the charge, or both.

A realtor may earn 5% commission on the sale of a home. Suppose
the realtor selis a house for $140,000. You can use equivalent ratios,
and the percentage written as a rate per 100, to determine the
amount of commission. Let ¢ represent the amount of commission.

amount of CoOmmission —s [ . | NR———
price of house —= 140,000 — 100 SIS

Cogra il O A Cor e S0 Tikia dlbin

o 1AOD
= se 100 x 1,400
0o, B, emieriens
140,000 ~ 100 Ei .

u 1400 to find C

« 1,400

The amount of commission s $7.000. This means the real estate
agent will be paid $7.000 for selling a $140,000 home.
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f# Think About It!

What is a good
estimate for the
solution? Explain how
you calculated the
estimats.

D Talk About It
How does your answer

compare to your
estimata?

(<] Example 1 Find Commission

Angie works in a jewelry store and earns a 6.25% commission on
every piece of jewelry she sells.

How much commission does she earn for selling a ring that costs
$1,3007

Method 1 Use ratio reasoning.

Write a proportion and solve using ratio reasoning. Let ¢ represent
the amount of commission.

amount of COMMSSIN  — c 625
cost of ring —a 1 300 }PEH:E'“

€ _ 5625 Because 100 x13=1300,
S00 1 muttiply 625 by 13 to find the

\\.,___,/ value of .

8175 g75 6.25x13=8125
1300~ 00 so.c= 8125

Method 2 Use properties of operations.

c 6325 :
1300 =300 ‘White the proportion. Let c
represent the amount.
G-o= = : &
1200 — 0.0625% Divide .25 by W00. A one-stap

equation resulis.
1200 -{ﬁ} = {0.0625) - 1.300 Multipcation Property of Equality
c=8g1.25% Simplify.
Sao, using either method, the amount of commission is $81.25.

Check

Mathan selis jewelry and earns a 9.75% commission on every piece
he selis. How much commission would he earn on a bracelet that
sold for $2207 Use any strategy.

mﬁn Online You can complete an Bxira Example online.

108 Module 2 « Solve Percent Problems
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& Example 2 Find the Amount of Sales

ﬁatﬂh ne&ds:;eam :;Ijﬂﬂ each month to ;2\1'21'1:5 living expenses. g Think About It!

e 2arms an commission on everything he se Do you need to find
What is the minimum amount he needs to sell in order to earn the part. the percent,
&1 or the wholg?

Write a proportion. Then solve using ratio reasoning. Let o represent i
the amount he needs to sell.

amount of commission —s 1200 B
amount of sales —= " @ — 300 } Percent
w150
1200 B Because 8 = 150 = 1,200, muttiply
ﬂk;\gﬂ 100 by 150 to find the value of o.
« 150
1200 _ 8 —
%000 — 100 100 = 150 = 15,000,
=g, o = 15,000
S0, Caleb needs to sell 15,000 to earn $1,200 in commission.
D Talk About It!
How do you know
Check an i
Quentin wants to earn at least $945 this month in commission. What reasonable?
s the minimum amaunt he needs to sall if he earns a 5.25%
commission?

E Go Oniline You can complete an Extra Example online.

Pause and Reflect

Did you make any errors when completing the Checl exercise? What
can you do to make sure you don't repeat the ermors in the future?
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{ Think About It

What is a good
estimate for an B%
shipping fee? Explain
how you calculated the
estimate.

3 Talk About It!

How can you sobve the
problem another way?

@ Example 3 Fees

Sybrina bought some paper supplies from an online retailer. The
retailer charges a $6.95 shipping fee or 8% of the total purchase,
whichever is greater.

If Sybrina's total purchase is $85.50, how much shipping will
she pay?

Step 1 Find the percent of the total purchase.

Because the shipping fee may be B% of the total purchase, find 8% of
$85.50.

Write a proportion and solve using the properties of cperations.
Let x represent the potential shipping fee.

EEfEH = % Wite the proportion.
EE’_‘Eﬂ =0.08 Divide & by 100
B550 . {EEJ.{ED} = (008} - B5H0  Multiplication Property of Equality
x=b.84 Simplify,

Step 2 Compare the two fees.

The 8% shipping fee of $6.84 is less than the $6.95 shipping fee.
Sybrina must pay the greater amount.

So, Sybrina will pay $6.95 in shipping fees.

Check

Tickets for a concert are sold by online ticket resellers. One company
charges a fee of 4% of the ticket price. Another company charges a
flat fee of $2.50. The ticket you want to buy costs $60.50. If you buy
the ticket online, which is the lesser fee?

ﬂﬁn Online You can complete an Bxira Example online.

10 Module 2 - Sobve Percent Problams
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@ Apply Personal Finance

David is starting a new job in sales. He can choose to earn only a 10%
commission on sales each month, or earn a monthly base salary of
%1500 with a8 3% commission on sales over $7.500. Which pay

method would earn him more money if he has an average sales of
$16,000 each month?

1 What is the task?

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

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

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

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

4 How can you show your solution is reasonable?

e'WrHe About ! Write an argument that can be used to defend
your soluticn.

@ Talk About It

How do you determine
a 3% commission on
sales over 57 5007
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Check

Kelly has a job in sales that pays only a commission of 24% of her
total monthiy sales. She is offered a new job with a monthly salary of
$3.750 with a commission of 9.5% on her total monthly sales over

$12 500. If she estimates her total monthly sales will average
$20.000, which statement is cormect?

@ The new job will pay more because she would eamn $4.462.50,
and her current job only pays $4.220.

The new job will pay more because she would earn $4,74275,
and her current job only pays $4,220.

Her current job will pay more because she will earn $4,800. and
the new job would only pay $4.462 50,

@ Her current job will pay more because she will earn $4.800, and
the new job would only pay $4.742.75.

[:} Ga Online You can complete an Extra Example online.

Pause and Reflect

How are parts and wholes represented in fees and commissions?
Give examples 1o support your answer.

T2 Module 2 - Solvs Parcent Problams

Wiy =W II.FlM"_h



Cogra il O A Cor e S0 Tikia dlbin

— LA

Practice

) Ge Online You can complete your homewark online.

Solve each problem. Use any strategy, such as a bar diagram, ratio table, or division.

1. Mrs. Hollern works in a jewelry store and

~

eams an B.5% commission on every piece of
jewelry she sells. How much commission
would she earn for selling a necklace that
costs $4,6007 (Example

Chase wants to earn at least $900 this
month in commission. What is the minimom
amount he needs to sell in order to eam
$900 if he eams a 3.3% commission on
everything he sells? Round to the nearest
dollar. [Example 2)

Mrs. Jackson needs to earn $3,000 a
month. How much does she need to sell if
she earns 15% commission on everything
che sells? [Example 2)

The table shows the shipping fee options for
two online marketplaces. If you sell a smart
phone online for $115, which is the lesser

fee? [Example 3)

Online Market | Shipping Fees
Deals Flat fee of $12
el UR Stust 1 V1% ol seling price: |

2. Booker's father sells computer software and
eams a 4.25% commission on every
software package he sells. How much
commission would he eam on a software
package that sold for $157257 Round to the
nearest cent. (Example 1)

4. Sophia needs to eam at least $1.800 each
month to cover her living expenses. What is
the minimum amount she needs to sell in
order to eamn at least $1,800 if she earns a
10.75% commission on everything she selis?
Round to the nearest dollar. (Exampile 2)

6. Raymond purchases concert tickets online
for $43.50. There is a 3% processing fee.
What is the total cost of the tickets? Round
to the nearest cent. [Example 3)

Test Practice

8. Multiple Choice Mal bought some party
supplies from an online store. The shop
charges a $7.95 shipping fee or 6.25% of
the total purchase, whichever is greater.
Suppose Mal's total purchase is $128. How
much shipping will she pay?

(&) $7.95

$8.00
(€ $15.95
(©) $16.00
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Apply

9.

10.

1.

13.

Addison is considering two sales jobs. The
jeb offers are shown in the table. She
estimates her total monthly sales will
average $18,000. Which job should Addison
take if she wants to earn more monay each
month? How much more will she eam?

The table shows Frank and his brother's
monthly salaries. One weelk, Frank and

Daniel each have sales of $9,500. Who
earned more money that week? How

much maore?

{f)7 Find the Error A student is finding a
6.5% commission on $525.08 worth of sales.
Find the student’s mistake and correct it. Let
x represent the amount of commission.

x___65
E35.08 — 100
X
535,08 — 065
x = 34130

Determine if the following statement s frue
or folse. Write an argument that can be
used to defend your solution.

A commission con be less thon T

14 Module 2 - Solve Parcent Problams

A commission of 24% of her total
mqnthly_ 58 IE_s.

Salary of $4,000 with a commission
of 12.25% on her total monthly sales
over $14.500.

A commission of 15% on his weekhy
sales.

A weekly salary of $450 plus an 18%
commission on his weekly sales
over $4.000.

12, Create Write and solve a real-world

problem in which you find the commission.

: @ Persevere with Problems Matalie = a

real estate agent and eams a 3%
commission on all homes she salls. She
estimates that she will earn $8,.250 on the
next house she sells. She actually earns
$£9.210. What was Matalie's estimate for the
selling price of the home? What was the
actual selling price of the home?
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| Can... use proportional relationships to solve percent error
problems.

Explore Percent Error

Qﬂnline Activity You will use Web Sketchpad to explore percent
efror.

Extimated Hit - (0]

[Eneat Ao 2060 Trma -

|

Lesson 2-7

Percent Error

What Vocabulary
Will You Leam?
amount of error
percent error

Learn Percent Error

Percent arror is a ratio, written as a percent, that compares the
inaccuracy of an estimate, or amount of error, to the actual amount.

The amount of error is the positive difference between the estimate
and the actual amount. To find the amount of error, subtract the lesser
amount from the greater amount.

Suppose B0O people are estimated to attend the high school footbail
game. The actual attendance was 1,000 people. You can use a bar
diagram to represent and find the percent of error.

Draw a bar to represent the actual attendance, 1,000 people.
Because this is the whole, label the length of the bar 100%.

The amount of error is 1,000 — 800, or 200 people. Becausa
1.000 + 200 = b, divide the bar into & equal-size sections of 200

|------------ 1,000 people -==—====n=n -1

0% 20% 100

Each section represents 20% of the whaole, 200 people. So, the
percent error is 20%.

(&) Talk About It
Why do you think it is
important to subtract
the lesser amolint
from the greater
amoaum when finding
the amaunt of error?
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\# Think About It!
Why might a bar
diagram not be

advantageous to help
=olve this problem?

&) Talk About It!

Suppase it actually took
the contractor 195
hours. What part of
sohving the problem
would stay the same?
What part would
change?

@ Example 1 Percent Error

A conftractor estimates that it will talee him 16 hours to complete a
home improvement project. it actually takes him 12.5 hours,

What is the percent error of the contractor’s estimate?

Step 1 Identify the part and the whole.

actual amount = 12.5 This s the whole

estimated amount = 16 This Is the whole plus the part

amount of error = 16 — 125, or 3.5 This is the pait.

Step 2 Find the percent ermor.
par 35

Write the part-to-whaofe ratio, The part s 3.5 The whale
5125

c

=28 Divide.

= % Write an eguivalent ratio, as a rate per 100
= 28% Definition of percent

S0, the percent ermor is 28%,

Check

The Ramirez family was going on a trip. Their GPS system estimated
that it would take them 4.25 hours to reach their destination. It
actually took 5 hours because of stops. Find the percent emor of the
estimated tima.

m'ﬁ-n Omline Yo can complele an Exira Example online

16 Module 2 - Solve Parcent Problams
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@ Apply Sports

A school newspaper estimates that their basketball team will win 23
out of 25 games for the season. After 10 games, they have won 8.

If the team continues winning at this rate, what will be the percent
errof of the newspapers estimate once the season s over?

1 What is the task?

Make sure you understand exactly what guestion 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?
Use your strateqy to solve the problem.

4 How can you show that your solution is reasonable?

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

& Talk About It!
How can you predict
the actual number of
wins the team has at
the end of the season?
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Math History
Minute

Marjorie Lee Browne
(1914-1979) was ane of
the first African-
American women to
recaive a doclorate
degree In mathematics.
While she was the head
of the mathematics
department at North
Carolina College, she
wrobe a grant for
$£60,000 to IBM
{international Business
Machines) o that the
university could have iis
first camputer.

Check

Itis predicted that a softball team will win 35 out of their 50 games
for their summer season. After 20 games, they have won 16. If the
team continues to win at this rate, what will be the percent error of
the prediction once the season is over?

E Go Online You can complete an Extra Exampls online

Pause and Reflect

Explain how ratio and proportional reasoning can be used to solve
problems invobving percent.

B Moduls 2 - Solve Parcent Problams
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bame Period iz

Practice ) Ge Online You can complete your homewark enling

Solve each problem.

1. Doug estimates that his soccer team will win | 2. A mayor estimates that 4,000 people will

Cogra il O A Cor e S0 Tikia dlbin

7 games this year. The team actually wins 10
games. What is the percent error of Doug's
estimate? Round the answer to the nearest
tenth percent, if necessany.

(Example 1)

Maya estimates that the wait time for her
favorite roller coaster is 35 minutes. The
actual wait time s 55.5 minutes. What is the
percent error of Maya's estimate? Round the
answer to the nearest tenth of a percent, if
NEecessany. {Exampbe 1)

. & jar of marbles should contain 100 marbles.

The jar actually has 99 marbles. What is the
percent error to the nearest hundredih of a
percent? (Example 1)

. The table shows the predicted and actual

amount of snow for a local city. What is the
percent error for the amount of snow all?
Round the answer o the nearest tenth of a
percent if necessary. ([Exampie 1)

Snowfall (inches)
Predicted 675
Actual 10.25

attend the first day of the county fair. A total
of 8,400 people actually attend the first day
of the fair. What is the percent error of the
mayor's estimate? Round the answer to the
nearest tenth percent. if necessany.

(Example 1)

[ 4 Oliver estimates the weight of his cat to be

16 pounds. The actual weight of his cat is
14 25 pounds. What is the percent error of
Oliver's estimate rounded to the nearest
tenth of a percent? (Example 1)

6. A cyclist estimates that he will bike 80 miles
this weelk. He actually bikes 75.5 miles.
What is the percent error of the cyclist's
estimate rounded to the nearest hundredth
of a percent? [Example 1)

Test Practice

8. Multiple Choice lin's mother estimates
there is a hall gallon of fruit punch

remaining in the container. There is actually
72 gunces of fruit punch in the container,

What is the percent error of Jin's mother’s
estimate, rounded to the nearest tenth?

(&) 1%
36%
€)88.9%
(0) 144%
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Apply
9. A school newspaper estimates that their

academic team will win 25 out of 30
matches for the season. After 15 matches,
they have won 12. If the team continues
winning at this rate, what will be the percent
error of the newspaper's estimate once the
season s over? Round to the nearest
percent.

i '.@‘ Find the Error A student is finding the
percent error for an estimated length of 22
inches with an actual length of 25 inches.
Find the student's mistake and correct it.

25in.— 22 in. =3 in.

3 _

5 = 012
= 012%

13. ({I; Make an Argument Make an argument

for why you cannot find the percent error
when the actual value is 0. Explain.

10 Module 2 « Solve Percent Problems

| 40. A toy company that makes bubbles fills its

B-ounce bottles using a machine. To check
that the machine fills the bottles with the
proper amount, the company randomly
checks bottles off the assembly line. A
bottle passes inspection if the percent error
of the amount is 2% or less. What is the
range of values that a bottle could contain
to pass inspection? Round to the nearest
hundredth.

. A student population of 1,200 was

estimated to increase by 15% in the next
five years. The population actually
increased by 20%. Find the estimated and
actual student populations and describe the
percent error.

({l7 Use a Counterexample Determine if
the following statement is true or false. if
falkse, provide a counterexample.

Percent error can never be greater than
100%.

iy gy iy e
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Module 2 « Solve Percent Problems

Review

[II Foldables Use your Foldable to help review the module.

Percents

Rate Yourself! O © O

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

row that corresponds with how muoch you know about each topic after completing this
module.
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Reﬂect on the Modm%
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2 Essential Question

How can percent describe the change of a guantity?

How do you find the percent of change between two amounts?

T TS T

TN GETTTEED GRS

18 R | Ry oy bl
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Test Practice

1. Open Response An lce cream shop had 316 4. Equation Editor Julla wanls o purchase a
customers the first weekend it opened. Tha pair of headphones that are on sale for
second weekend it had 468. What is the %4279 The sales tax rate in her county s 6%.
percent of increase in the numbser of Calculate the amount of sales tax Julla will
customers? Round to the nearast percent. pay on the purchase. Round to the neanest
[Lessan 1) cent if necessary. [Lesson 2)

2. Open Response Cynithia = training to run the
100-yard dash. Each week she records her
best 100-yard dash time so that she can track
her improvement. The table shows her best
times after sach of the first 3 weeks of

training. (Lessan 1)

5. Table Item For parties of & or more people

1 14.0

> 15'5' al a cerain restaurant, a tip of 18% s
s automatically included on the bill.

3 131

Select yes or no to Indicate whether or not
A. Find the percent of change from Week 110 each of the following tip amounts ks correct

Week 2, and from Week 2 1o Week 3. Round
to the nearest tenth percent if necessany.

B. How much greater is the percent of
change between the first two weeks than
between the second and third weeks?
Round to the nearest tenth percent.

3. Multiple Choice The wholesale cost of a pair
of sandals at a shoe store is $22 60. The
markup for the sandals s 45%. What iz the
selling price of the sandals? (Lessan 3)

@ swow
$3277
© $a15
(C) $54.90

Cogra il O A Cor e S0 Tikia dlbin

for an 18% gratuity on each subtotal,
[LEsgan J)

subtotal: $129.50
tip: $23.27
subtotal: $98.40
tip: $1771
subtotal: $142.17
tip: $2275

6. Multiple Cholce Durlng a sale at a furniture

store, sofas were marked down 30%. You
have a coupon for an additional 15% ofi. What
i= the final price of a sofa that originally cost
$5507 (Leason 4)

(&) $30250
$32725
©) $396.00
(@) $275.00
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7. Equation Editor A set of curtains normally
gells for $58.99. Robera used a coupon
good for 20°% off the reqgular price. To the
nearest cent, how much did Roberta pay for
the curtains before sales tax? (Lesson 4)

10. Equation Editor Manny is a realtor and

eams 3% commission on the sale ofa
house. If the house sells for $165,000, how
much commission would he earn? (Lesson &)

B. Open Response Rebacca's savings account

pays a simple annual interest rate of 2 5%,
Suppose she deposits $4, 280 in the account
and makes no additicnal deposits or
withdrawals for 4 years. What will the total
value of the account be after 4 yoars? (Lesson 5)

9. Multiselect There are 118 different elements

in the periodic table. While giving a
presentation, Clark says that there are 128
different elements. Select each true
statement. [Lesson 7)

| There are actually 118 elements.

| The amount of error In Clark’s estimate is 10.

| The amount of error in Clark’s estimate is
18,

| To the nearest tenth percent, the percent
error in Clark’s estimate is B.5%.

| To the nearest tenth percent, the percent
error in Clark’s estimate is 10%.

124 Module 2 . Solve Percent Prablems

. Dpen Response Mr. Gomez eams a 5.4%

commigsion on his total sales for the month.
If he wants to earn at least 53,500 In
commission this month, what Is the
minimum amount e needs to sell? Round
Lo the nearest dollar. Explain how you found
YOLUIr answer. Lesson &)

12. Multiple Choice Jake s a factory manager

for a company that produces batteries.
Oceasionally, some are found to be
defective. Based on previous results, lake
estimates that 12 batteries will be defective
for a certain month. However, 10 weare
actually defective. What is the percent error
of Jake's estimate? (Lesson 7)

@ 2%
16%

© 16%
@ 20%
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Module 3
Operations with Integers

€ Essential QGuestion

How are operations with integers 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‘tknuw. O—I".-Eheal:lufi'r_ G—Hr.rmwiﬂ O 0 0 D 0 0

adding integers

ﬁn&ing !:ﬁe dls?an-r:a Ee;wﬂen_rnrn iﬁ?egers ona nuﬁﬁm iine

|
|
subtracting integers |
l
|

multiplying integers
dividing integers

simplifying expressions involving integers using the
order of operations

evaluating algebralc expressions involving integers

@ 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 operations
with integers.
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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 Additive Inverse Property

O additive inverses

O Distributive Property

Are You Ready?

O Multiplicative ldentity Property
O Multiplicative Property of Zero
O opposites

0O order of operations

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

Then complete the Quick Check.

Exampie 1
Graph whole numbers on a number line.

Graph the number 5 on a number line.
Drawa dot at 5.

i i
¥ 1
o 1 2 3 4 B B

1. Graph the number 2 on a number line.

i I |
3 13 1

| _—
o 1 2 3 4 5 6

1
]

Quick Check

Example 2

Add whole numbers.

Add 4 + 9+ 16

4+9416
=44+16+9 LU= the Commutative Property

10 regrder the addends

=2049 Add 4 and 16
=29 Add 20and 9

2. Justin downloaded 8 apps to his
smartphone on Friday, 5 apps on Saturday,
and 2 apps on Sunday. How many apps did
he downioad for the 3 days?

How Did You Do?

Shade those exercise numbers at the right,

Which exercises did you answer correctly in the Quick Check?

—

@ @

126 Moadule 3 - Operations with Integers
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Lesson 3-1

Add Integers

| Can... use different methods, including algebra tiles, number lines, What Viocabulary
or absolute value, to add integers. Will You Leamn?
additive inverse

| Additive Inverse
Explore Use Algebra Tiles to Add Integers Property

opposites

L Online Activity You will use algebra tiles to model addition of
integers, and make a conjecture about the sign of the sum of two
integers,

e, B B P — S———

i = as
. e 11 T — T — I -
—

o] b

M i o e e m—

Learn Add Integers with the Same Sign

To add two integers with the same sign, you can use a horizontal or
vertical number line.

The equation —3 + (—4) = —7 Is modeled on the horizontal number
line. Start at zero. Move left three units to mode| the negative integer,
—3. Then, move left four units to model adding the negative integer
—&. The sum is —7.

R s T SRR R
=12=-1N=10-9 =B =7 =F =5 =4 =3 =2 =1 0O

Cogra il O A Cor e S0 Tikia dlbin

The equation —5 + {(—4) = —9 is modeled on the - ¥ a
vertical number line. Start at zero. Move down five il
units to model the negative integer —5. Then move ! | -2
down four units to moded the negative integer —4. T3
The sum is —9. i _f'
4 -6

~+ =7

- =8

P (P

{continued on next page)
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&) Talk About It!
How does a number
line help show that the
sum of bwo negative
numbers will always be
negative?

@ Talk About It!

Compare Method 1and

Method 2. Give an
example of a situation

where Method 1 might

be more advantageous.

The number lines llustrate the rules for adding two integers with the
same sign. To add two integers with the same sign, add their absolute
values. The sum is:

« _ ifboth integers are positive
* e [ifboth integers are negative

Example 1 Add Integers with the Same Sign
Find —7 + (—2).

Method 1 Use a numbeer line.

B Go Online You can use the Web Sketchpad number line.

=15 =10 -5 o 5

Start at zero. Move left 7 units to model —7. Then mowve left 2 units to
model adding —2. The sum is —9.

So,—7+(-2)=-9.

Meathod 2 Use the absolute value.

Because the integers have the same sign, find the sum of the
absolute values.

=7l=  |and|-2|=
The sum of their absolute values s 7 + 2 or 9.
Because both integers are negative, the sum will be negative.

S0, the solution to —7 4+ {—2) s —9.

Check
Find the sum of —5 + {—11}.

Eﬁn Online You can complete an Exira Example online.

128 Module 3 - Operations with Integers
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@ Example 2 Add Integers with the Same Sign

Allie borrowed $139 from her parents to purchase an ebook reader.
During the first month, she purchased $47 in apps, games, and
movies which was added to the amount she already owed her
parents.

What integer represents the amount of money Allie had at the end
of the first month?

The addition expression —139 + (—47) represenis the amount of
money Allie had at the end of the month.

Because the integers have the same sign, find the sum of the
absolute values.

|-139] =| and |—47| =|

The sum of their absolute values is 135 + 47 or
Because both integers are negative, the sum will be

So, the amount of money Allie has is —$186.

Check

A contestant on a game show has —1.500 paints. He loses another
750 points. What is his new score?

Eﬁo Online You can complete an Extra Example onding.

fg¢ Think About It!
Does a positive ar

negative integer
represent barrowing
and spending money?

D Talk About It!

Whiat daes the value
—5$186 mean in the
problem?

Lessan 3-1« Add Integers 129



& Talk About It
Which number is its
owin additive inverse?
Explain.

Learn Find Additive Inverses

The integers 4 and —4 are opposites. Opposites have the same
absolute value but different signs. Two integers that are opposites
are called additive inverses and their sum is zero,

The Additive Inverse Property can be used to find additive inverses.

Words Exampie Algebra

The sum of any number 4+ (—41=0 a+[—a)=0
and its additive inverse
s zero.

Complete the table showing integers and their additive inverses.

Integer Additive Inverse |

i !
| 2 0 |
| = o |
[ —4 4] |
| 5 o |

Pause and Reflect

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

130 Moadule 3 - Operations with Integers
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& Example 3 Find Additive Inverses

A hiking trail begins at an elevation of 150 feet above sea level. It
leads down to the shore of the ocean, which has an elevation of O g Think About |t!
feet above sea level.

Daes the hiking trail
What integer represents the change in the elevation of the trail ascend or descend?
from beginning to end?
The trall begins at a positive height above the shore. To reach sea
level at O feet, the change in elevation would have to be equal to
the additive inverse of 150 feet The additive inverse of 150 feet is
—150 feet. @ Talk About It
So, the integer that represents the change in elevation of the trail What do it notice
from beginning to end is about the signs of a
pair of additive
inverses?

Check

A puffin is flying at 29 feet above sea level. What is the elevation, in
feet, that it will have to fly to reach sea level?

Eﬁu Online You can compiete an Exira Exarnple online.

Learn Add Integers with Different Signs

To add two integers with different signs, you can use a horzontal or
vertical number line.

The horizontal number line models the equation 5 + (—3) = 2. Start

at zero. Move right five units to model the positive integer 5. Then
move left three units to model adding the negative integer —3. The

Sum s 2.

i -3

I

1
1
3 d L:

i [}
L]

] 1

[ 5

Predict how you can use a vertical number line to add the integers.
Turn the page to check your prediction.

{continuved on next page)
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The vertical number line models the equation
&) Talk About It! —7 + 1= —B. Start at zero. Move down seven units ___?
Give an example of to model the negative integer —7. Then move up one N
adding integers with unit to model the positive integer 1. The sum is —6. | =3
different signs. Does e ]
your example reinforce The number ines lllustrate the rules for adding two 4 -5
the statements about integers with different signs. To add integers with -f -+ G
the sign of a sum? different signs, subtract their absolute values. ~

The sum is: ::::

= positive if the positive integer's absolute value is

greater

= negative if the negative integer's absolute value is greater

Example 4 Add Integers with Different Signs

Find 11 + (—4).

Method 1 Lse a number line.

B Go Online You can use —

the Web Sketchpad number - -5 o 5 10

line.

Q) Talk About It!
How could you change
the second addend so
that the sum is
negativa?

Start at zero. Mowve right 11 units to model M. Then move left 4 units to
model adding —4. The sumis 7.

So, M+ (—4)= |

Mathod 2 Use the absolute value.

Because the integers have different signs, find the difference of the
absolute values.

11| = and |-4| = |
The difference in their absolute values s —d4 aor 7.

Because |11] > |—4|, the sum will have the same sign as

So.Mt+[—4)=1

Check
Find the sum of 10 + (—22).

Bﬁn Online You can complete an Bxira Example online.

132 Module 3 - Operations with Intagers
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@ Example 5 Add Integers with Different Signs

A whale swam at a depth of 275 feet below the surface of the ocean.

After 10 minwtes, it rose 194 feet.

What integer represents the location of the whale, relative to the
ocean's surface, after 10 minutes? Interpret the integer within the
context of the problem.

Because the integers have different signs. find the difference of the
absolute values.

|-275] = ‘and |194] =
The difference of their absolute values is 275 — 194 or

Because | —275| > |194/, the sum will have the same sign as

So, the integer that describes the whale's location, in feet, s —B1.
This means the whale is Bl feet below the ccean's surface.

Check

At 5:00 p.M., a thermometer shows an oulside temperature of 2°F.
Then, over the next three hours, the temperature drops 1TF Which

integer represents the thermometer reading, in degrees, at 8:00 pM.7?

E-G-n Onlineg You can complele an Extra Example online,

& Talk About It

Why wiould an answer
of a positive integer not
make sense in the
context of the problem?

‘&) Talk About It
Can you think of a
change that could be
made to the problem
where a positive
integer answer would
make sense?

Pause and Reflect
When you first saw this Example, what was your reaction? Did you

think you could solve the problem? Did what you already know help

you solve the problem?
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by Thirtk About It!
Can you group the
negative addends

together o add those
firet? What property

allows you to do that?

& Talk About It

Compare and contrast
Method 1 and Method 2.

Example 6 Add Three or More Integers
Find —26 + 74 + (—14).
Metheod 1 Add the numbers in order.

—26 4+ 74 + (—14) Write the expression
= + (—14) Add —26 + 74
= Add 48 + (—14).

Methed 2 Group like signs together

=26+ 74 + [—14) Write the expression
= —26 + ( ‘) + | Use the Commutative Proparty.
_ [ | +74 Add —26 + [— ).
= | | Add

So, the sum of —26 + 74 + [—14) is 34.

Check
Find —14 + 8 + (—6).

Eﬂnmm fou can com@lete an Exira Example online.
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@ Example 7 Add Three or More Integers

A roller coaster starts at point A, 43 feet above the ground. It ascends
55 feet, descends BO feat, then ascends 110 feet to polnt B.

What is the height of the roller coaster at point B in relation to the
ground?

Ascending can be represented by a positive integer and descending
can be represented by a negative integer. So, the addition expression
43 + 55 + (—80) + M0 models the situation.

Simplify the expression.
43 + 55 + (—BO) + 110 Write the expression.
=43 4+ 55 + | i+ ( ) Commutative Property of Addition
=| + 10 + (—80) Add 43 + 55
= +(—80) Add 98 + 110,
| —
= ll Add 208 + [—BQ).

So. point 8 is 128 feet above the ground.

fo Think About It!
What addition
expression could
reprasent this protlem?

&) Talk About It!

Describe another way
you can solve the
probilem

Lessan 3-1« Add Integers 135



Check

An unmanned submarine is doing tests along the ocean bottom. Thea
following tabie shows the change in the depth of the submarine each
minute for 4 minutes.

Minute | Lhange in Depth ()
! 1 =150
| 2 162
i 3 —175
| 4 —180

What is the total change in depth of the submarine after 4 minutes?
Write your answer as an integer.

-

Gﬂu Online You can complete an Extra Example online.

ﬁl 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 FL1.

1 O P T T AR B
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kams Period _ Dat=

Practice E Go Online You can complete your homework anling

Add. Examples 1, 4, and &)

1. —3 +(—B) 2. —N+(—13) 3.9+ (—35)

4. —2B+ 14 B —22 4+ (—-10)+ 15 6.18+(—12)+5

7. Roger owes his father $15. He borrows 8. A football team lost 14 yvards on their first
another $25 from him. What integer play then lost another 7 yards on the nesxt
represents the balance that he owes his play. What integer represents the total
father? ([Example 2) change in yards for the two plays? (Example 2)

8, K¥wan's beginning account balance was $20. 10. Lucy's dog lost & pounds. How much weight
His ending balance s $0. What integer does her dog need to gain in order 1o have a
represents the change in his account net change of O pounds? (Example 3)
balance from beginning 1o end? (Example 3)

1. The table shows Jewel's scores for the first 12. At 4:00 A M, the outside temperature was

9 holes and the second 9 holes of her game —28°F. By 4:00 .M. that same day, it rose
of golf. What integer represents her score 38 degrees. What integer represants the
for the entire game? (Example 5) temperature at 4:00 P.M.? [Example 5)
Holes | Score
1-9 | 3 owver par
10-=18 4 under par

Test Practice

13. In 20 seconds, a roller coaster goes up a 14. Open Response Jloe opened a bank
100-meter hill, then down 72 meters, and account with $80. He then withdrew £35
then back up a 4B-meter rise. How much and deposited $15. What is his account
higher or lower from the start of the ride is balance after these transactions?

the coaster after the 20 seconds? Example 7)

Lesson 3-1 - Add Inteqers 13T




Apply
15. The tahle shows the ransactions for one week for
Tasha and Jamal. Who has the greater account

Transactions

balance at the end of the week? How much Initial Deposit $250 $200
greater? : E | - fi— 1
Withdrawals 520 S60
Depaosits £65 $135
Dehit Card
_P‘urchases $46 | $27

1&. A hot air batloon rises 240 feet into the air Then it descends 130 feet,
goes up 80 feet, and then down another 45 feet. How many feet will
the balloon need to travel to return to the ground? Represent this amount
as an integer. Explain.

17. What value of x would result in the numerical 18. @ Find a Counterexample Patrick statecd

value of zero for each expression? that the sum of a positive integer and a
negative integer is always negative. Find a
a —10+MN+x counterexample that illustrates why this

statement Is not true.

b. 7+ x+(—10)

. x+1+—1

19. Explain how you know that the sum of 2, 3, 20.Create Write and solve a real-world
and —2 is positive without computing. problem where you add three integers and
the sum is negative.

138 Module 3 - Operations with Integers
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Lesson 3-2

Subtract Integers

| Can... use different methods, including algebra tiles, number lines,
or the additive inverse, to subtract integers.

Explore Use Algebra Tiles to Subtract Integers

{B.Oniine Activity You will use algebra tiles to model subtraction of
integers, and draw conclusions about the sign of the difference of the
two integers.

ar i = Ji e e ae——— —— - — e — —

_:l-.ll-l-

e b B

Learn Subtract Integers
To subtract integers, you can use a horizontal or wartical number line.

The horizontal number line models the equation 4 — 9 = —6. Start at

zero. Move right four units to model the integer 4. Then move left

nine units to model subtracting 9. The difference s —5. @ TR
The Commutative
Property ks true for
addition. For example,
T+2=2+7Isthe
Commutative Propearty
true for subtraction?
Does] —2=2-77
Explain your reasoning

4=
g

| ' T B I T |
1 T 1 |
—G-H—4-3-2-9 0 1 2 3
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|
The vertical number line models the equation 3 SIS ETAT O ML
4 — 9 = —5_Start at zero. Move up four units to o [l =
model the integer 4. Then mowve down nine units to Ly
model subtracting 9. The difference is —&. & o
' 4 1
+-z
+.=3
+—i

{continued on next page)
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fy Think About It

Will you use a number
line or will you add the
additive inverse to
solve this problem?

& Talk About It

Compare and conftrast
Method 1 and Method 2.

The number lines llustrate the rules for subtracting twao integers.

To subtract an integer, p—g=p+(—g) 4-—-9=4+(—9)=-5
add the additive
inverse of the integer,

Example 1 Subtract Integers
Find 5 — (7).
Method 1 Use a number line.

E’ Go Online You can use the Web Sketchpad number fine.

B e B
=10 =55 0 5 10 15

Start at zero. Move right 5 units to model the integer 5. Then mowve
right 7 units to model subtracting —7, which is the same as adding the
additive inverse, J. The sum is 12.

S0, 5— (-7 =1
Method 2 Use the additive inverse.
5—(-TN=58+7 To subtract —7, add the additive immerse of —7

=1 Add S+ 7

So,5— (-7} =12.

Check
Find 1 — (—15).

ﬂﬂn Onlive You can complete an Extra Example online

M0 Meodule 3 - Operations waih Integers
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Example 2 Subtract Integers
Find —24 — {—17).

—24 —[—1}=—24+ 17 Tosubiract —17, add its additive inverse.

=—7 Add.

S0, —24 — (—17)=—7.

Check
Find —30 — (—24).

fg¢ Think About It!
Predict the sign of the
difference between Lthe
two integers.

Q) Talk About It!

Describe a situation
where the differance
between two fumbers

Example 3 Subtract Expressions
Evaluate x — yif x = —23 and y = 19.
x—y=-23-19 Replace x with —23 and y with 19.
=—33+(—19) Tosubiract 19, add its additive inverse.
= —47 Add —23 + [—19)

So.whenxy=—23 andy =19, x —y=—42,

Check
Evaluate p —gifp=—21and g = 37

i:j Go Online You can compleie an Extra Example online.

Explore Find Distance on a Number Line

) Online Activity You will calculate distance raveled by using a
number line to find the difference of the two integers.

is greater than either
number. Then explain

why that happens.
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& Talk About It

Why do we take the
absalute value of tha
differancea?

Learn Find the Distance Between Integers
Find the distance between —4 and 5.

a‘ Go Online Watch the animation to learn how to find the distance
between two integers.

Maethod 1 Use a number line.

Step 1 Plot the integers on a number line. The animation shows two
points at —4 and 5.

e
L I T —
= =5 =4=3 =2 =1 0O

P I8
e
i 4=
g
(U
o -

Step 2 Count the number of units between the two integers.

£

i 9 uris

%1li

L L i
L L] L)
-6 -5—4-3-2-1 0

i
B ==
Ll =
oS o
o -+

There are 9 units between —4 and 5.

Method 2 Use an expression.

The distance between two integers s equal to the absolute value of
their differencea.

distance = |difference of integers)
Step 1 Write an expression for the distance.
|-4—5]

Step 2 Simplify the expression.
|4 =B = || I

The distance between —4 and 5 s O units.

You can also use the expression | 5—{—4)| to represent the distance.
Because you find the absolute value of the difference, the order of
the integers does not matter. The expressions | —4—5| and |5—{—4}|
are both equal to 9.

42 Module 3 - Operations with Integers

[T S T TRt k] II.Fl.I'd‘i"_h



Cogra il O A Cor e S0 Tikia dlbin

Example 4 Find the Distance Between Integers
Find the distance between —9 and B.

P ' t Think About It!
Meth e & number line. P
expression could be
G Go Online You can use the Web Sketchpad number line. sisad to o his
Start at —9. Mowe right until you reach 8. distance?
| : — t i
. =5 L4 5 10
Thereare _ units between —9 and 8.
Method 2 Use the absolute value.
To find the distance between integers, you can find the absolute
value of their difference.
| -9 —8]=|-9 + (—B)| Add the additive inverse of 2,
= I I or ! | Simplify
5o, the distance between —9 and B is 17 units.
(&) Talk About It!
Compare and contrast
Check the two methods.

Find the distance batween —5 and 9 on the number line.

Eﬁn Online You can complete an Extra Example online.

Pause and Reflect

When finding the distance between integers with different signs,
which method would you choose 1o use? Explain.
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by Thirtk About It
Will the distance be
greater or less than
14,494 feet?

(&) Talk About It!

Is it reasanable to have
a negalive answer?
Why ar wihy not?

(<] Example 5 Find the Distance Between
integers
The highest point in California i= Mount Whitney with an eievation of

14,494 feet. The lowest point is Death Valley with an elevation of
—282 feel

What is the distance between the height of Mount Whitney and the
depth of Death Valley?

14,494 — (—282)| = |14.494 + 282 Tosubtact —282,add it
additive mverse.

[14.776] Add.

— Find the absolute valus.

So, the distance between the two points is 14 776 feal.

Check

The top of an lceberg is 55 feet above sea level, while the bottom is
385 feet below sea level. What is the distance between the top and

bottom of the iceberg?

ﬂﬂn Onlive You can complete an Extra Example online
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9 EPPIF The Solar System

The table shows the minimum and maximum temperatures on
various celestial objects in the solar system,

L Minimuim Maximum
Temperature (°F) | Temperature (°F)

L} Go Online Watch
the animation.

Moon —3R87 253
Mars —225 70
Mercury —279 _ B
Venus g4 B4

Scientists want to send a probe to study the cefestial object with the
greatest variation in temperature. To which celestial object should
they send the probe?

1 What is the task?

Make sure vou understand exactly what question to answer or
problem to sove. 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 &) Talk About It
uset On which celestial
object from the table
wiould it be most
reasonable to live?
Explain.

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

4 How can you show your solution is reasonable?

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

The table shows the highest and lowest points of elevation, in
relation to sea fevel, in four countries. Which country in this list has
the greatest variation in elevation? the least?

Country Highest Point (ft) | Lowest Point (ft)
Jordan 6,083 —1,404

' United Kingdom 4,406 ' 13

i Sweden 6.903 I —8

retand. 3406 -0

ﬂ-ﬁnmm You can complete an Exira Example onfine.

[ﬂ] Faldables It's time 1o update your Foldable, located in the
Module Review, based on what you learned in this lesson. If you
haven't aiready assembled your Foldable, you can find the

instructions on page FL1.

Crpmstiora with [ reger

- e e e el
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ERITHE = 1 2 — 8 = |

Practice ) Ge Online You can complete your homewark online.

Subtract. (Examples 1 and 2)
1 9—(=-3 2 —20—10 3. 13 —(—863)
4. 28 —14 5 —10—0 6. —33—33
1. —18 —[—12) B. —28 —{—13) 9. —18 — (—40)
10. Evaluate 0 — hifo=10 and h = —7F M. Evaluate ¥ — yifx=—Hand y = 26
{Example 3) [Example 3}
1. Find the distance between —6 and 7on a 13. Find the distance between —1d and S on a
number line. [Example 4) number line. (Example 4

14. The highest and lowest recorded temperatures for the state of Texas ano

120° Fahrenheit and —23° Fahrenheit. Find the range of these extrems
temperatures. [Example 5)

Test Practice

15. Open Response The table shows the starting : ]
and ending elevations of a hiking trail. How Paint on Trail Elevation

much greater is the elevation of the ending point | Starting Point 180 ft balow sea leveal
than the starting point for the trail? ' ' '

.E_nﬁing_ Ppin_t _ EE_D ft abnve e I_E_"."El [
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Apply

16. The table shows the maximum and minimoum

account balances for three college students for one Student E“:f:,.',:;:f;;l ET;';',': L"': E,
month. Giovanni claimed that he had the least

variation {from maximum to minimum) in his account Jardan 15 | —25
balance that month. Is he comrect? Write a Giovanni 168 15
mathematical argument to justify your solution. Elisa ' 152 . —10

The table shows the record high and

: Record High Record Low
record low temperatures for certain LS. Temperature ('F) | Temperature ('F)
states. Which state in the list had the
greatest variation in temperature? the Alaska | 100 _ —80
least? Idaho 1na —&0

Mevada 125 —50
Etﬂh 17 _ —B9

@‘ Use a Counterexample Determine if 19. @ Find the Error A student is finding

each statement is true or false._ If false, 4 — (—2). Find the student's mistake and
provide a counterexample. cofract it.
a. Distance is always positive. 4 —(—-2)=4-2

=2

b. Change is always positive.

20. Craate Write a subtraction expression with 21 If you subtract two negative integers, will

a positive and negative integer whose the difference alwoys, sometimes, or never
difference is negative. Then find the be negative? Explain using examples to
difference. justify your solution.
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Lesson 3-3

Multiply Integers

| Can... use number lines and mathematical properties to multiply What Vocabulary
integers. Will You Leam?
additive inverse

. Distributive Property
Explore Use Algebra Tiles to Multiply Integers Multiplicative Identity
Property
Gnniine Activity You will use algebra tiles to model integer Multiplicative Properiy
multiplication, and make a conjecture about the sign of the product of of Zero

the two integers.

-
=

| B

g ki e e— R e e —

Learn Multiply Integers with Different Signs

Becauze multiplication s repeated addition, you can use a number
line to show that 3{—6) means that —6 Is used as an addend 3 times.

The number line models 3[—B6).

i E—

=18 =12 =6 a =]

Cogra il O A Cor e S0 Tikia dlbin

The number line illustrates the rule for multiplying Integers with
different signs.

Words Exampies
The product of two 3(—6) = —18
integers with different
signs is negative. —3{6) = —18
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'

b Think About It

Predict the sign of the
two Integers.

& Talk Abcut It
How could you

represent —7{5) as an
addition expression?

f Think About It
What multiplication

expression could you
use to solve Example 27

& Talk About It!

In the axprection, why
is 90 negative? Why
would a positive integer
not make sense as the
product in this situation?

Example 1 Multiply Integers with Different Signs
Find —7(5).
Method 1 Use a number line.

Using the Commutative Property of Multiplication, you can rewrite
—7(5) as B{—7). Use a number fine to show five groups of —7.

-1m=|

Method 2 Use the multiplication rule.

Multiphy. Integers with differernt signs resultin a
negative product

So, —7(5) = —35.

Check
Find 9{—13).

Eﬁn Online You can complete an Exira Example online.

@ Example 2 Multiply Integers with Different
Signs

A submarine is diving from the surface of the water and descends at

a rate of 90 feet per minute.

What integer represents the submarine's location, in feet, after
11 minutes?

The submarine descends at a rate of 90 feet per minute for
1 minutes. The expression 11(—20) represents the situation.

The signs of the integers are different The product is negative.

Nn(-90) =

So, after 1 minutes, the location of the submarine will be 980 feat
below the surface.

150 Meodule 3 - Oparalions with Integers
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Check

A helicopter descends at a rate of 275 feet per minute. What imfeger
represents the change in the helicopter's altitude, in feet, after
7 minutes?

Eﬁu Online You can complets an Extra Example online.

Learn Multiply Integers with the Same Sign

E} Go Online Watch the animation to learn how to muliply integers
with the same sign.

The animation shows that you can use a pattern to show that the
product of two negative numbers is positive. Notice that when you
decrease the first factor by 1, the product increases by 3. You can
continue the pattern to negative numbers.

(2-3)= 6
(-3} =3
0)—3)=0

(~)-3)=3
(~2)(-3)=6

The pattern shows that the product of two negative numbers is
positive.

When multiplying two integers with the same sign, such as 5 and 6,
or —5 and —6&, the sign of the product is always positive.

Words Examples

The product of two
integers with the
same sign is positive.

6(5) = 30
—B(—5) = 30

Math History
Minute

Megative numbers were
not widely recognized
by mathematicians untl
the 1B00s, with a few
exceptions. In Gth
century India, negative
numbers were
intraduced o represent
debts and Indian
mathematician
Brahmagupta (598
668) stated rules for
adding, subtracting,
multiplyirg, and dividing
nagative numbears.
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Example 3 Multiply Integers with the Same Sign
Find —8{—9).

|
—B—9) = | The signs of the integers are the sams.
= The product is posiive.

So, the product of —8(—9) is 72.

Check
Find —5(—13).

-

N hete 2

Example 4 Multiply Integers with the Same Sign
Evaluate xy if x = —14 and y = —1.

xy = —14{-T) Replace x with —14 and v with —7.

= | | The =signs of the integers are the zama
The product is positive.

So, the value of the expression is 98.

Check
Evaluate pgifp=—16andg= -7

Gﬂn Onlive You can complete an Extra Example online

152 Moadule 3 - Operations with Integers
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Example 5 Multiply Three or More Integers
Find —4(—7)—2).

—4—=7—2) = [-4{-T}{—-2) Aesociative Property
= j' (~2) Muitiply {—&)—7}.
= Multiply 2B{—2])

So, the product of —4{—7)—2} is —56.

Check
Find —3{—11){—3L

N |
LY
Mg

", o

f# Think About It!
What do you notice
about the expression?

(&) Talk About It!
How can you tell,
without multiplying, if
the product will be
positive or negative?

Example 6 Multiply Three or More Integers
Evaluate ab’c wheno = —5,b=4,andc = —9.

ob’c = —5(4%(—9) Substitute —5 far g, 4 for b, and —8 for ©
=K [EI) (—9)  Mubtiply 4 .4
—[-BG—9) Associative Property
= | :{—9} Multiply —5(16]

= | Multiply —BO{—3).

50, the value of the expression is 7200

Check
Evaluate pgrsifp=—7 g=15.r=1and s = —2.

.

Eﬁunnhelhumcmphuanaua&amiemme.
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Learn Use Properties to Multiply Integers

In mathematics, properties can be used to justify statements you

]
% ——— make while verifying or proving another statement. Some of the

zu“\::jtxhﬂgt:nmﬂhsgﬁ properties of mathematics are listed below.

Vit mustiply Integers® Additive Inverse Property . a+(-a)=
' Distributive Property alb+cl=ab+ac
IMumFEmﬁwH!nﬁlrFrﬂpﬂ‘lyl 1ra=a
Muttiplicative Property of Zero | a-0=0

G Go Online Watch the animation online to leam how to use

properties of multiplication to multiply integers.

The animation shows that 2(—1) = —2 using properties of
multiplication, beginning with the true statement 2{0) =

2i00=0 Muitiplicative Properiy of Zem
H+(—-N=0 Additive Inverse Property
20+2(-11=0 Distributive Property
2+2-11=0 MultipGcative Identity Property

In order for 2 + 2{—1) to equal 0. 2(—1) must equal —2, based on the
Additive Inverse Property. This shows, using properties, that the
product of two integers with different signs is negative.

You can also use properties to show that the product of two negative
integers is positive.

Show that {(—2)—1) = 2 by writing the correct property for each step.

0= —2(0)
0=—2{1+—1]
= =21 + (-2}

0=—2+(-2)(—1)

2={=2)-1

154 Module 3 - Operations with Integers
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@ Apply Agriculture i

Two farms begin the year with $1,500 of extra savings each in case
they lose money at the year's end. The table shows the amount of
money each Tarm eamed, or revenue, and the amount of money each
farm spent, or expenses, for one month. If these results are
consistent with the revenue and expenses for each month of the

year, which farm will have enough savings to continue to operate for
the whole year and how much will they have left over?

Farm 1 Farm 2

Revenue ($) [Expenses ($) | Revenue ($) | Expenses ($)

Farm Supplies 134 | 3l
Water | | 4| 248
Maintenance 1_52 | 147

Potatoes Sold | 308 | a7

1 What is the task?

Make sure you understand exactly what question to answer or

problem (o 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?

QD Talk About It

To the nearest intager,
how much would each
farm have to begin
with in order for them

3 What is your solution? both to have savings

Use your strategy to solve the problem. left over? Explain.

4 How can you show your solution is reasonable?

@Writn About It! Write an argument that can be used to defend
vour solution.
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Check

James started a lawn care business in his community. He thinks that
he should be able to operate his business for 20 weeks before it gets
too cold. The table shows the expensas and revenue after one weak.

tem

Gasoline 32
L&um Mower Maintenance 12
Grass Seed and Weed Killer | 17
Income ($25 per lawn) | 18

How much money will he earn in 20 weeks?

ﬂﬁnﬂnlm You can complebe an Extra Example onling.

I’1___,T| Foldables It's time to update your Foldable, located in the
Module Review, based on what you leamed in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FL1.

MO S SR TRIGETE @ TR S S
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e |

WAL
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N e
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e
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Practice

Multiply. (Examples 1, 3, and 5)

1. H-7) 2. —145)
4. —6{—8) 5. —10{— 10)
7. 7(—5)4) 8. (—Bj—7i3)

10. Evaluate ab if 0 = —16 and b = —5&.
(Example 4]

12. Evaluate xyz2 ifx = —2,y = 7, and z = —4.
(Example B}

— LA

) Ge Online You can complete your homewark online.

3. 9(—12)
6. —1(—13)
9, —2{—12}{—8)

1. Evaluate xyif x = —10 and y = —7.
[Example 4)

12. Evaluate o?bcifo =3, b= —14, and
C = —G. [Example )

14. Mrs. Rociowell lost money onan investment at a rate of $4 per day. What is the
change in her investment, due to the lost money, after 4 weeks? [Example 2)

Test Practice

15. Open Response The table shows the number of
questions answered incomectly by each player on a game
show. If each missed guestion is worth =7 points, what s
the change in Olive's score due to the incorrect questions?

Player | Incorrect Questions

Laura B
Dlive |
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Apply

16. Paylon staris a lemonade stand for the summer.
She thinks that she should be able to operate her
business for 14 weeks. The table shows the
expenses and revenue after 1 week. Based on this,

Expenses

Lemonade . 6
how much money will Payton make during the f $
14 weeks? e | %7

Income

17. Rakim's goal is to have at least $500 in his checking
account at the end of the year. The table shows his

Transaction

Revenue

%45

Amount

activity for the month of January. Will Rakim make his Debit Card Purchases 4500
goal if the month of January's activity is representative
ATM Withdraws 750
of how much he will save and spend each month? - $
Explain. Deposits _$1300
18. @’ Reason Inductively The product of 19, @ Identify Structure MName the property
two integers is —24. The differancea illustrated by the following.
betwaen the two integers is 14. The sum of
the two Integers is 10. What are the two a —x-1=—x
integers?
b. x-(—y)=(-¥-x
20. If you muttiply three negative integers, will 21 |$J Identify Structure Name all the values
the product olways, somelimes, or rever of x if 6jx| = 48.

be negative. Explain.

158 Module 3 - Operations with Integers
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Lesson 3-4

Divide Integers

| Can... use arelated multiplication sentence to divide integers.

Explore Use Algebra Tiles to Divide Integers

eﬂnline Activity You will use algebra tiles to model integer
division, and check solutions using multiplication.

T e g R e o e Y —-

Learn Divide Integers with Different Signs

Division is the inverse operation of multiplication, the same way that
subtraction is the inverse of addition. You can find a quotient by using
a related multiplication sentence.

I (—FP=—12 — —3-|—12)=736

What number multiplied by —3 results in 367
50,36 + (—3) s —12.

The table shows the rules for dividing integers with different signs.

Words Ezamples

The guotient of two
integers with different
signs is negative.

—36+3=—12
36 + (—3) = —12

D Talk About It
Whiat do you think is the
quatient of —36 <+ 37
Explain vour reasoning.
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fy Think About It
Predict the sign of the
quatient.

(&) Talk About Il

A friend stated that the
quatient was positive.
Howr can you use
multiplication to show
that the guotient is

negative?

(&) Talk About It!
What does the solution
—05 reprasent In the
context of the problem?

Example 1 Divide Integers with Different Signs
Find 90 < (—10).

90 = (—10)=-9 The =igns of the integers are different

The guotient is negative.

So, 90 + (—10) =
Check
Find 72 + (—9).

Eﬂn Omnlire You can complete an Exira Example onlime

@ Example 2 Divide Integers with Different Signs

The best underwater divers can dive almost 380 feet in four minutes,
using only a rope as they descend.

At this rate, what integer represents the change, in feet, of a diver's
position after one minute?

Step 1 Identify the distance descended.

What integer represents the changae, in feet, in the diver's position
after four nﬂmltes?i

Step 2 Write the division expression.

| =1 | Dhvide the total change in the diver's position
by the number of minui=s, 4.

Step 3 Divide —380 by 4 to find the change after one minute.

—380 -4 = | The signs of the integers are different. The

guotient is negative.

5o, the integer —95 represents the change in the diver's position, in
feel. after one minute.

160 Module 3 - Oparations with Integers
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Check

A neighbor is improving his dog's fitness level by working on agility
training. Before beginning the training regiment, the dog weighed 65
pounds. After nine weeks of training, the dog weighed 47 pounds.
What integer represents the change in weight that the dog averaged.
in pounds per weak, over the nine weaks?

Learn Divide Integers with the Same Sign

& Talk About It
Division is the imnverse operation of multiplication. You can find a Hiowr are divicion and
quotient by finding a related multiplication sentence. multiplication of
integers similar? How
p“r_we - are they different?
guedient |
=20+ [—4)=5 — —4 [I n = =20 I
L L —_— §

SAME Sigs

The table shows the rules for dividing integers with the same sign.

Words Examples
The guotient of o 20=4=5
integers with the _20+{-4)=5

same sign is positive.

Example 3 Divide Integers with the Same Sign

Find —30 = (—6).

—30 = (-6) = | The signs of !11-5_' mtE_-gers gr_e the
i same. The guotient i5 positive

So,—30 = [—6) =5.

Check
Find —84 + (—12).

E Go Onling You can complete an Exva Example ondine,
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Example 4 Divide Integers with the Same Sign

m%ﬂ;:—ﬁﬁm.t:—i

¥ 155
- o Replace y with —155 and xwith —5.
= | o+ Write as a division sentence
- | I The =igns of the integers are the sama.
| The guotient is positive.

So, the value of the expression is 31

Check

Evaluate  if y = —162 and x = —6.

L} Go Online You can complete an Extra Example onfine.

Pause and Reflect

Compare and contrast how to predict the sign of the integer when

adding or subtracting, and when multiplying or dividing.

162 Module 3 - Operations with Integers
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@ Apply Personal Finance

Natalie had $165 in her bank account at the beginning of the summer.
Ower the next 10 weeks, she worked at a summer camp and added
$160 to her savings each week, while spending only $40 per week.
Once she gets back to school, she plans to spend $105 per week.
For how many weeks can she make withdrawals until her balance

is 807

1 What is the task?

Make sure you understand exactly what guestion to answer or

problem to solve. You may want to read the problem three times.
Discuss these guestions with a partner.

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

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

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

4 How can you show your solution is reasonable?

@mn. About 1! Write an argument that can be used to defend
your solution.

Q& Talk About It

If Matalie wants to be
able to withdrassal
5105 for 15 weaeks,
how much can she
spend each weaek
during the summer?
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Check

You start a pool cleaning business in the neighborhood. You start
your business with $1,000 of savings. The table shows the expenses
and revenue after one week. At this rate, how many weeks will your
savings last?

Exponsas |
| Cleaning Chemicals 331 |
i Brushes and Towels _ $17 i
| Transportation 10 |
|Income ($15 per pool | s
| Flyers for Advertising $12 |

Eﬁnmm You can complete an Exira Example onfine.

I_]'II Faldables It's time 1o update your Foldable, located in the
Module Review, based on what you learned in this lesson. if you

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

instructions on page FL1.

=0

=l

add S

fecteecd)

[ :i.l-
E ey
= subtract )
& s
£ T
L] =i
B ]
4 mulidphy iy
] E."I
=] iy
oy )
=

El:c}

:-r\E?_J
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Mamz Prriod

— LA

Practice ) Ge Online You can complete your homewark enling
Divide. (Examples 1 and 3)

1. 22 +(-2) 2, —10 =+ 1 3.75 = (—3)

4. —64 + (—8) 5, —39 = (—13) 6. —50 + (—10)

Evaluate each expression f m= —32, n= 2, and p = —8. (Example 4)

7. = 8 & 9,

b=l

Ewvaluate sach expression if f= —15,g =5, and h = —45. (Example 4)

f h h
10, g . T 12. 5
Test Practice

13. A submarine descends 1o & depth of GED 14. Equation Editor Aaron made 3 withdrawals
feet below the surface in 11 minutes. At this last month. Each time, he withdrew the
rate, what integer represents the change, in same amount. If Aaron withdrew a total of
feet, of the submarine's position after ane %375, what integer represents the change
minute? [Example 2} in his account after the first withdrawal?
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Apply

15. Over the summer, Paulo opens a dog-washing
business and begins with $32. The tabie shows how
much he eamns and spends each week. He works for Revanue
8 weeks washing dogs. When he starts back at schoaol, Silns | %124
he budgets $60 to spend each weelk. How many -
weeks pass before he needs to wash more dogs? Supplies ' 8

Weekly Revenue and Expenses

16. Nick had $100 in his savings account. Over the next & months, he worked
at & seasonal store, where each month he earned $400 and spent $250.
He put the remaining amount in his savings account each month. Mow that
the job is over, he plans to spend $200 per month. For how many months

can he make withdrawals from his savings account until his batance is $07?

17 ﬁi’ﬂak& an Argument The Associative 18. @’ Justify Conclusions (= the following
Property holds true for multiplication statement true or folse? Justify your
because [-3 X 4) X (—2)=—-3 = [4 x [—2]] response.

Does the Associative Property hold true far .
division of integers? Explain. If n is a negative integer, = = —1.

19. Create Write and solve a real-world 20. Write a division sentence that divides a
problem in which you divide a positive and negative integer by a positive integer. Then
negative integer. write a multiplication sentence that proves

your division sentence Is comect.
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Lesson 3-5

Apply Integer Operations

| Can... use the order of integer operations to evaluate expressions.

Example 1 Order of Integer Operations
Find —4(3) + (7).
—4@3) +(—T) = —12 + (-7 Multiply —4{3)
= —19 Add

So, —4(3) + (—7) Is —19.

Check
Find —5({—12) + (—15).

Example 2 Order of Integer Operations
Find —4(—5)(—2) — (—8).
—4(—5§—2) — (—8) = 20{—2) — [—B)  Multiply —4{—5]

=—40 4+ 8 Multiply 20{— 2. Add the
additive imeerse of —8

= —32 Sod —40 + 8

S50, —4—b}{—2) — [—8)1s —32.

Check
Find 9(—1)(—8) — (—13).

'mﬂ-u Online You can complets an Extra Example onding.

= Talk About It
Why was multiplication
performed as the first

operation in evaluating
the expression?

@ Talk About It
Could you have
multiplied {—5)—2) first?
Explain your reasoning.
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ur Notes Example 3 Order of Integer Operations
Evﬂuatn%+r—:’ﬂw=36.x=—E,y:—"l.md::—l.

& Think About It wty—2= = 3:_1} +{-0—(—2®  Substitute the values
How would you begin a5
evaluating the =Fa=y FEV-8 (=2 = (—2)—2—2)
exprescion? 36
=g + (-1 —[—H) Mudtiphy {(—6H—1)
=6+ (—1)—{-8) Divide 22
=5—(—8) Add B + (—1)
=548 Add the additive inverse.
=13 Add 5+ B

So, the value of the expression is _l i

Check
Evaluate = — (r-p) if g = 56,r= —4,s =2 andp =1,

@ Example 4 Order of Integer Operations
The average temperature in January in Helsinki, Finland is about —5%C.

+
Uuﬂmupuuinn@,wm C is the temperature in
degrees Ceisius, to find the temperature in degrees Fahrenheit.
Round to the nearest degree.
C+ 160 =5} + 160
8 5 I = A EjE Replace Cwith —5.
= w Multipdy 9{—S}
= -';5 Add —45 + 150
=23 Sirmlify
So, the average temperature in January in Helsinki, Finland is about
&) Talk About It! 23 degrees Fahrenheit
At what temperature
do you think the Ct
1eck
measures in *F apd *°C
are equal? Explain your In a recent year, the average temperature during the month of June in
reasoning. BjF — 33}

Hall Beach, Canada was 32°F. Use the expression 3 . where F
is the temperature in degrees Fahrenheit, to find the temperature in

degrees Celsius. Round to the nearest degres.

Eﬁn Omnline You can complete an Exira Example online.
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Practice ) Ge Online You can complete your homewark online.

Evaluate each expression. ([Examples 1 and 2)

1. —5{6)+(—9) 2. :-§3§—+ =7 3. —4{—8) + (—10)

6.2(—5>) —14

4. 2(—5)—6) — {—12) y

5. 10{—3)4) — (—15)

Evaluate each expression fo=—2. b= 3, ¢ = —12, and d = —4. |[Example 3)

bd oc el
o M g F _(a+d 9. & —(c+b)

Evaluate each expression f m=—32, n= 2, p=—8, and r = 4. [Example 3}

w0t im ﬂ.fﬁ:—gr}p+f} 12.-§—:m+n,u;

Test Practice

13. The table gives the income and expenses 14. Open Response Five years ago the

Cogra il O A Cor e S0 Tikia dlbin

of a small company for one year. Use

the expression 'L1_'2£ where [ represents the

total income and where E represents the
total expenses, to find the average
difference between the company's income
and expenses each month. (Example 4)

Amount (%)

: in:nme 84,000
 Expenses B6,400

poputation at Liberty Middle School was
1,600 students. This year the population is

1.250 students. Use the expression o 3

where N represents this year's population
and where P represents the previous
population to find the average change in
population each year.
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Apply
15. The table shows the extreme temperatures for

E ¥ 7 i Low High
different U.S. cities in degrees Fahrenheit. Use Lity Extreme [°F} | Extreme {°F)
5{F — 32
the expression %, where F represents Chicago —327 104
the temperature in degrees Fahrenheit 1o | Mashwville —17 107
convert each temperature to degrees Celsius. Oklahoma City 8 ' 1o

Which city had the greatest difference in
temperature extremes in degrees Celsius? Which city had the least? Round to the nearest

degree. Explain.

16. The tabie shows the yearly initial and ending balance for each

.. Initial | End
sibling in a family for their account balance with their parents. Sibling E,;L'J 'r-,a.:,_, E,Lm',:‘f,r:
Lise the expression I—,I_f* where [ represents the initial balance | Alma | $226 | —8$50
and where E represents the ending balance, to find the average | Laurel | £200 —&854
difference between the initial balance and ending balance each We-s ] $29ﬂ' [ 52 '

month. Which sibling had the greatest monthly change?

17. 7 Find the Error A student solved the 18. Create Write and solve a real-world
problem shown below. Find the student's problem in which you perform more than
mistake and correct it one operation with integers.

Find —3(—6}—4) — (—9).
(1BY—4) — (-9 =(-72}—(—9)

= —B1
19. When simplifying 5{—249) — 3. a student 20. @:’ Identify Structure When simplifying
first subtracted 3 from 9. Is this the cormmect —=7(3U—10) + [—4), can you multiply 3 and
first step? Explain. —10 first and get the same result as

multiplying —7 and 3 first? Explain.
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Module 3 - Operations with Integers

Review

JI Foldables Use your Foldable to help review the module.

How do | add integers with different signs?

How do | subtract integers with different signs”

How do | muthply integers with dfferent signs?

Operations with Integers

How do | dwde integers with different signs?

Rate Yourselfl Q ©Q O

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

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

Madule 3 « Operations with Integers  THM



Reflect on the Module

Lise what yvou leamed about integers to complete the graphic organizer,
€ Essential Question

How are operations with integers related to operations with whole numbers?

How do you determine the sign of the sum or difference when you add and

subiract integers?

How do you determine the sign of the product or gquotient when you multiply and

divide integers?

LLE bl o] Fe s N T T ]
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Test Practice

1. Open Response The table shows Tammy's 4. Equation Editor The table shows the high
golf score with respect to par for 2 rounds of temperature on the moon during the day and
a tournament_ (Lessan 1] the ovemight low temperatura. (Lessan 2)
5 Time of Day l Temperature
Rownd | Score [strokes to par)
Day 253°F
Might —387°F

What & the range between the moon's
What is her total score with respect to par? minimum and maximum temperature in
degrees Fahrenheit?

2. Multiple Choice Terrell uses his debit card to
buy $54 worth of grocerles. Later he
withdraws $25 from his checking account.

What integer represants the total change in
hiz account balance? |Lessan 1)

@) —$29

—%79 5. Multiple Choice What numbar sentence is
madeled by the number line shown below?
@ $29 {Lesson Zj

@) $79

3. Open Response Christine is finding the sum

28 + (—15) + 22. (Lesson 1)

O
m_-
|

b -
|

i
(=1
T
B
1
'h_-
LA =
i

—+
A. What property of addition could Christine
use io write the integers in a different order? @ 7—7=0

Explain why she might want to do this.

B 4+7=3
@3—?=—4
@ 3—-4=-1

6. Equation Editor Find ab’cifoa = -3, b= -2,
and ¢ = 6. (Lesson 3)

B. Find the sum of 2B + [—15) + 22.
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7. Equation Editar Find —5{10)—4}). iLessan 3)

GELHO

()R
(+)(=)(e)
ﬂﬂ
oas

B. Open Response Rickl is working a part-time

job this summer. The table shows how many
hours she worked each day during her first
week. (Lesson 3

Howrs Worked

Monday 4
Tuesday .
Wednesday .
Thursday .
Friday
Saturday
SNy

Wil | Qth o

This week s representative of how many
hours Ricki will work each week during the
summer. If she sams $9 per hour and there
are 12 weeks during her summer vacation,
whal will Ricki's gross earnings be? Explain
YOur reasoning.

174 Meodule 3 « Openmations with Integess

12. Open Response The eguation C =

9. Table ltem Determinge whether the quotient
of each expression will be posithwe or
negathe. (Lessan 4)

positive | negative

—14 + (=2)
= f
—i

1256 + 8

10. Equation Editor Evaluate 7 if m = —150
and p = —15_ jLeason 4)

e

Ell‘al
088
e,

1. Multiple Chalce Determine the value of the
expression % + [—3}. jLessan 5)

& —10 © 4
@ —4 &) 10

5{F = 33|
5
can be used to convert lemperatures in
degrees Fahrenheil to degreaes Celslus.

|Lessan 5]

State of Water Temperature [F)
Freezing Point 32
Boiling Point 212

Find the freezing point and bolling point of
water in degrees Ceisius.
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Module 4

: ':""_:fb.iﬁ'{:'-'-'l-’atmns with Rational Numbers

€ Essential QGuestion

How are operations with rational numbers related to operations with integersy

What Will You Learn?

Place a checkmark [+ In each row that corresponds with how much you already know

about each topic before starting this module.

EEY

O — | don't kriow. {} — 've heard of i ﬁ — | know i

Before

0|0

@

After

Q0O

| wiriting fractions a= decimals
I adding rational numbers

subtracting rational numbers
multiplying rational numbers

I dividing rational numbers

simplifying expressions involving rational nombers using the
order of operations

evaluating algebraic expressions involving raticnal numbears

,_1'! 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 operations

with rational numbers.
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What Vocabulary Will You Learn?

Check the box next to each vocabulary term that you may already know.
O bar notation O repeating decimal

O multiplicative inverses O terminating decimal

O rational number

Are You Ready?

Study the Quick Review 1o see if you are ready to start this module.
Then complete the Guick Check.

Quick Review

Example 1 Example 2
Write an equivalent fraction. Graph mixed numbers on a number line.
Write an equivalent fraction to :l-zﬁ% Graph EI-:_:: on a number line.

+25

m ividi s cumeistsn and Find the two whole numbers between
35 1 denominator by 25 which 3% lies.
100 4 2

L 3<35<4

£ 25

i Because the denominator is 3, divide each
An equivalent fraction is re space into 3 sections.

Diraw a dot at 3%.

1. Write an equivalent fraction to %-;-- 3. Graph 1% on a number line.
. ; 45
2. Write an equivalent fraction to =0 B T I [ S o S AR
0 1 . 3
How Bid You Do?
Which exercises did you answer correctly in the Quick Check? Ry =Yy =)
LA, W "'.H.__u

Shade those exercise numbers at the right.
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Lesson 4-1

Rational Numbers

| Can... divide rational numbers and convert fractions to decimal What Vocabulary
equivalents using division. Wwill You Learn?
bar notation
rational number
Learn Rational Numbers repeating decimal
terminating decimal
A rational number is any number that can ba written in the form g2

b
where g and b are integers, and b # 0.

The table explains why each number is 8 rational number.

Murmiber | Explanation

15 You can write —15 as the ratio %_

—08 You can write —0_B as the ratio S

Q-
_1 You can write 3 as the ratio = ’ Talk About It!
= g 2
le —% the same as —755-
R .
2E% You can write 28% as the ratio o0 i '-EE'? Justify your
response.

Explore Rational Numbers Written as Decimals

Gﬂniine Activity You will use Web Sketchpad to explore patterns in
the decimal form of rational numbers and make a conjecture about
the types of numbers that eventually repeat in zeros.

Cogra il O A Cor e S0 Tikia dlbin
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Math History
Minute

Katherine Johnson
[1918-) was a resaarch
mathematician who was
hired ta be a “human
computer” by the
National Advisary
Committee for
Aeronautics, later
known as NASA. While
computers had been
programmed to contral
the movemeants of
astronaut John Glenn's
space capsube in 1962,
Glann ashed Katharine
te perform the sams
calculations by hand to
confirm that the
computars calculations
were cormect.

Learn Rational Numbers Written as Decimals

Any fraction can be expressed as a decimal by dividing the
numerator by the denominator. The decimal form of a rational number
either terminates in Os or eventually repeats. Repeating decimals are
decimals in which 1 or more digits repeat and can be represented
using bar notation. In bar notatien, a bar is drawn only over the
digit(s) that repeat.

The following decimals are written in bar notation.

—044444 = —0F

The digit 4 repeais.

24343 =243 The digits 43 repeat.

Compiete the table by writing 2ach decimal using bar notation.

Bar Notation

Decimal

0.616161.....
BA60000......

B16TE6MN61..

Every decimal can be considered a repeating decimal. Decimals with
a repeating digit of zero are also called terminating decimals,
becausze the repeating 2eros in a terminating decimal are usually
truncated, or dropped. For example, the terminating decimal 0250 is
written as 0.25. The decimal 0.250 can be considered repeating

because the digit O repeats.

Pause and Reflect

Are you ready to move on to the Example? If yes, what have you
leamed that you think will help you? If no, what questions do you still
have? How can you get those guestions answerad?

178 Modube 4 - Operations with Rational Mumbers
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Example 1 Write Fractions as Decimals

Wrihn%uadudminﬂlmhu if the decimal is a terminating
decimal.

Part A Write the fraction as a decimal.

Divide 1 by 40 using long division

40)1.0000

1
S0, 75 = 0.0250... or 0.025.

Part B Determine if the decimal is a terminating decimal.

1
= 0.0250...
The decimalends with ____ zeros,

So. this is a terminating decimal.

Check

Part A Which of the following is the decimal form of —%?
(&) —0.04

—0.04

© —0D4

(&) —0.04

Part B Determine if — is a terminating decimal,

{3 Ga Dnline You can complele an Extra Example ondine.

4y Think About It
Can you predict
whether the decimal
will be terminating or

repeating?
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f Think About It!
Horer does the
denominator of the

fraction help yau
detarmine if the
decimal will terminate?

& Talk Abcut It

If the fraction is
negative, how will this
affect how it is writlen
in decimal form?

Example 2 Write Fractions as Decimals

Wﬂm—%uada:huL Determine if the decimal is a terminating
decimal.

Part A \Write the fraction as a decimal.

Divide 5 by 6 using long division.

6) 5.000

The remainder of 2 will repeat, 5o the 3 in the quotient will also
repeat.

So, —3 = —0.8333...
Part B Determine if the decimal is a terminating decimal

The remainder is never zero, so the quotient will have a repeating 3.
Because the decimal repeats, write it using bar notation.

5_|
& | or

5o, this is mot a terminating decimal.

Check

Write % a5 a decimal. Determine if the decimal is a terminating decimal.

Part A Write £ as a decimal.
(Blos

0.59

©o3s

(@059

Part B Determine Iif the decimal is a terminating decimal.

Eﬁn Online You can complete an Bxira Example online.
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@ Apply Crafting

Two vendors at a craft show are selling signs. The lengths of signs
offered by Signs & More and Wood Works are shown in the table.
Each sign has the same price. Henry wants to buy the longest of

each kind of sign. From which vendor should he buy each style of

sign?

Signs & More
rounded corner sign & %in. 16.25 in.
square corner sign 18 %— in. . 163 In

1 What is the task?

Make sure you understand exactly what guestion to answer or
problem to sove. 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 Write About It! Write an argument that can be used to defend
vour solution.

& Talk About It
Did you corvert any
of the numberstoa
different form in arder
to solve the problem?
Explain.
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Check

Dwuring fieid day, a8 school had a long jump contest. The top six resufts
of the competition are shown in the table. The teacher wants to
award a ribbon to the longest jump by both a 6th grader and a 7th
grader, as well as a trophy for the longest jump owverall. Who receives
the ribbons? Who receives the trophy?

Grade Lewvel | Length of Jurmp (i)
Bentley i 9—2'-
Grant gt 968
: ! ! _1.' i
Luna Tt 95
| ! 3.
| Miguel L 9=
Reece ™ a5
Trevor g 8973

L) Go Online You can complete an Extra Example onkne.

Pause and Reflect

Create a graphic organizer to record the steps to writing a fraction
as a decimal and then determining if the decimal is a lerminating
decimal.

182 Module 4 - Operations with Batianal Mumbers
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1
ERITHE = 1 2 — 8 = |

Practice ) Ge Online You can complete your homewark enling

Write each fraction as a decimal. Determine if the decimal is a terminating decimal.
(Exampies 1 and 2)

13 23 35
a % 5 —¢ 6 %
7. —= 8.3 % —33
10. _,% 11.5-"5— 11—%'
Test Practice

Cogra il O A Cr e B0 Tikia dkin

13. Open Response Ms. Bradiey surveyed her class about thelr

F 1_ ] L r
favorite fruits. The results are shown in the table. Fruit lr| ',J,_:: g’,;‘_‘i
2]
Apples 35
A. Write the fraction of students who prefer strawbarries, as a : -
decimal. Determineg if the decimal = a terminating decimal. L4 'EIE
Peaches -_,,:%
Strawberries -EE

B. Write the fraction of students who prefer kiwl, a5 a decimal.
Determine if the decimal is a terminating decimal.
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Apply
14. Jessica is making matching book bags for her 4
friends. Each book bhag neads I-E-yards of fabric.

Which of the fabrics shown in the table can Jessica
use to make all the book bags for her friends?

15. The table shows the times of unners completing a
marathon. To qualify for the next marathon, a

runner's time must be less than 3-1- howrs. Which
runners qualify?

16. ﬁlﬂmrﬂr Structure Write a fraction that 17
is equivalent to a terminating decimal
between 0.25 and 0.50.

18. ({}¥ Use Math Tools Eve is making pizza 19. ({l# Make a Conjecture Write the following

that calls for %-pnun-d of feta cheese. The

store only has packages that contain 0.375-
and 0.5- pound of feta cheese. Which of the
following strategies might Eve use to
determine which package to buy? Use the
strategy to solve the problem.

mental math, number sense. astimation

184 Module 4 - Operalions with Batonal Mumbers

Amount of Fabric

Fabric Available {yd)
Moons and Stars T-é'
Softballs | T4
Stripes | 7=
Tie-Drya [ 79

Runner | Time (h)
Cho 3-;-
Kevin 32
Ojas 3=
Sydney 3-&%

@Iuﬁﬂ{y Conclusions Are there any
rational numbers between 0.5 and -:-?
Justify your answer.

. - 2 50 98
fractions as decimals: 5+ 55 and 55- Make

a8 conjecture about how to express these
kinds of fractions as decimals.
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Lesson 4-2

Add Rational Numbers

| Can... find the additive inverse of a rational number and add
rational numbers.

Learn Rational Numbers and Additive Inverses

Two rational numbers are opposites if they are represented on a
number line by points that are the same distance but on opposite
sides from zero.

Two points, % and —%, are graphed. They are opposites because they

are both %—unlt from zero.

The sum of a number and its opposite, or additive inverse, is zero.

The numbeer line shows —%+%= _
i " i i i B2 i
B R ) 1 Li L -7
gy <1 -x 0 ¥ 1 1%

Example 1 Find Additive Inverses
Find the additive inverse of —g.

Graph and lahel a point that is the same distance from zera as —%_

S0, the additive inverse of —

0 |~
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k¥ Think About It
Should Annalise’s
babysitting and part-
time job money be
represented with
positive or negative
numbers?

&) Talk About It

How do you know that
losing 35532,
donating $55.32, and
spending $55.32 all
represent a negative
walue?

Check
Find the additive inverse of —.

mﬁu Omline You can compleie an Extra Example online

@ Example 2 Find Additive Inverses

Annalise earmed $36.82 at her part time job, and she earned $18.50
babysitting.

Find the total amount she earned, the additive inverse, and
describe a situation so that Annalise ends the week with zero
dollars.

Part A Find the total amount she eamed.

If p is the amount of money Annalise eamed at her part time job, b is
the amount of money Annalise earned while babysitting, and ¢ is the
total amount of maney eamed, then

t=p+b
= %3682 + 31850
=%
Part B Find the additive inverse.

Annalise ended the week with $0. What number could you add to
$55.32 that would result in a sum of $0?

Part C Describe a situation so Annalise ends the week with zero
daollars.

Circle the situations that represent —$55.32.

losing $55.32 getting a gift of $55.32
finding $55.32 earning $55.32

i donating $55.32 spending $55.32

185 Module 4 - Operations with Batianal Mumbers
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Check

Zoey spent $12 on a video and $25.82 on a poster at the music store.
Find the total amount she spent, the additive inverse, and describe a
situation so that Zoey ends the week with zero dollars.

Part A What was the total amount?

Part B What s the additive inverse of the total?

Part C Which describes a situation so that Foey ends the week with
zero dollars?

@ Zoey sarned $37.82 at her lemonade stand.
Zoey spent $37.82 on dinner and a movie with friends.
@ Zoey and a friend split the cost of a video game that cost $37.82.

@ Zoey got a $35 qift card for her birthday.

G Ga Online You can complete an Extra Example online.

Learn Add Rational Numbers

The rules that apply to adding fractions and decimals also apply to
rational numbers. The rules for adding integers also apply to positive
and negative rational numbers.

Use the chart to see some strategies for how to add rational numbers
writlen In different forms.
&) Talk About It
Words Example Why would it be

3.7 difficult to add —2.5
and 3167

If the fractions are decimals
that terminate, use decimals or

or fractions to add.

—2+08=-02+08

1. 1
Non-Terminating Decimals {~g; 5, 5]
If the fractions are decimals

that repeat nonzero digits, %+ {—0.25) = % + {_%]
use fractions to add.

When a fraction is negative, the sign may be applied to the fraction,

the numerator, or the denominator,

When you are adding two fractions with negative signs, the sign is
usually applied to the numerator.
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f Think About It!
Because the signs are
different, what do you
need to do to the

mixed numbers bafore
adding them?

& Talk About It

Why is it important
when adding rational
rumbers o rewrile
mixed numbers as
improper fractions?

Example 3 Add Rational Numbers

Find —3 + 13. Write in simplest form.

Rewrite the mized numbers as
b | 9 L 9 improper fractions.
_=32+mn fidd the numerators. Assign amy
- 9 regative signs to the numeraton
= =21
= Add
= —_]rm_ _21 Simpdify and rename as a med
el 3 number;
5 24
So, the sum of —35 + 15is or
Check

Find —31 + (-23).

mﬁn Oniline You can complete an Extra Example onling.

Example 4 Add Rational Numbers
Find 13 + (—g) . Write in simplest form.

3 1 1 Rewrite the mixed number as an
tz+lg)=| |+l=s -
improper fraction.
—%+[—% The LCD of 4 and & is 12.
H+(=2) fidd the numerators. Assign amy
= 12 negative sign to the numeraior

fdd and rename as a mined number.

3 1 9 T
So, the sum nl"t; + {—E] I!'.E ar ‘E—
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Example 5 Add Rational Numbers
Find —2 + 2.3.

Because the addends are written in different forms, you can first write

them in the same form. The decimal form of —% [s a terminating

decimal. S0 you can either write the addends as fractions or as
decimals.

Method 1 Write both addends as decimals.

|
—§+23=i + 23 Rewrit —%asa decimal

y—
= Simplify.

L !
Method 2 Write both addends as fractions.

{a Go Online Watch the animation to see how to add the twa
numbers by writing them both as fractions.

Rewrite the decimal as a mised

2 2 3
—g+23=—Ft+4&5
5 5 10 number,
=—%+% The LCD of 5 and 10'is 0.
_—4+23 Add the numerators. Assign the
10 negative sign to the numerator
= or fdd and renams as 8 mieed number,

2 15 9
So. the sum nf—.:.' +13fsmur'lﬁ.

Check
Find £ + (—075),

Eﬁc Online You can complete an Extra Example onding.

b Think About It
How would you begin

evaluating this
expression?

& Talk About It!

In Methad 1, you wrote
both addends as
decimals before
adding. Give an
example of when
Method 1 is not the
best method to use,
Explain your
reasoning.
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) Talk About It
How does grouping
numbers by like forms
help in simplifying an
addition expression?

ko Thirik About It

Would it be more
beneficial to convert
the decimals ta
fractions, or fractions to
decimals? Be ablke to

justify your reasoning.

Learn Add Rational Numbers

When adding three or more rational numbers, use the Commutative
Property to group numbers by signs or forms.
Grouping numbers with the same form can help simplify the
exXpression.

%+ 075 + (—2%] + (20 Write the expression.
Identity each numbes's form as either

L+ 075+ (-22) +(-37

a fraction or a decimal.

Rewrile the expression, grouping the

I -
2 F [ 25} T RIE =3 numbers by their form.

Example 6 Add Rational Numbers
Fhﬂu5+{—%]+{—- Write in simplest form.

hl Y _&5 , 1 _ 7 Rewrite as an improper
125 + [-3)+ [g) =3+ -3) + -] e
_ 20 + {_L} 4 E_g The LCDof 3, 4, and B
24 24 24 i 24,

_ 30 +({—8) + [—21)
= 24

_ 30 +{~-29)

=T 24

#Add the numerators.

Associative Property

=
54 Add.

So, the sum of 1.25 + {—;] +(-g) i ; 2

Check
1 5
Find — + 0.20 + 23

Dﬂnﬂ'rlha You can complete an Bxira Example online.
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& Example 7 Add Rational Numbers

fg¢ Think About It!
The lowest recorded elevation in the contiguous United States, Haws will wou
282 feet below sea level, is in Death Valley. Suppose you began a represent the starting
hike in the parking area near Badwater Basin at 266 feet below sea point of the hike in the
level. The stopping points of the hike and the elevation traveled are expression?
shown in the table.
What is the elevation of your stopping point?
Stop Elevation Traveled (It}
3
2 26 5
i
4 Sk & Talk About It
If the starting point
was a rational number,
Because the denominators of the mixed numbers are 2 and 5, it is such as —15591. wiould
easy to convert those to decimals. Write all of the numbers as it have changed how
decimals. you found the sum?
266 + (—12.5) + 262 + (31} + 3973 iy
ENpres=0on.

Write fractions as

—266 + (-125)+ 266 +{—35]) + 3973

= —266 + (—12.5) + (—3.5) + 26.6 + 3973

decimals.

Commiutatne
Froperty

=[~266 + (—12.5) + [—3.5)] + [26.6 + 3973]  Associstive Property

=—282 + 4239 Simiplify.
=1419 Add,
S0, your elevation at the end of the hike ls ___________ feet above sea

lewal.
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Check

Dwuring the annual Hot Air Bafloon Rally, hot air balloon pilots need to
track their altitude as they travel. During a flight that began at 98.1
meters above sea level, one pilot tracked and recorded her altitude

every half hour.
Time(hr) | Altitude Change {m)
- 226.86
1 —663
o ~15.32
2 | 1723

What s her altitude, in meters, after two hours?

G Ga Onling You can complele an Extra Example onfine.

Pause and Reflect

Think about scenarios, when adding rational numbers, where it would
be beneficial to change all the numbers to decimals, or all o
fractions. Give examples.

192 Module 4 - Operations with Batianal Mumbers
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@ Apply Animal Care

A veterinarian measures the changes in a cat's welght over four
months. If the cat weighed 17.25 pounds at its first visit, what is the
cat's weight after its last visit?

I Change from Previous
Month (1)

Momth

B oW K

035

1 What is the task?

Make sure you understand exactly what guestion 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?
LUse your strategy to solve the problem.

4 How can you show your solution is reasonable?

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

& Talk About It
Whiy is it more efficient
in this problem to write
each of the values as a
decimal befare adding?
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Check

A local forest that covers 4}'2% acres has gone through periods of

growth and loss over the past four years. In some years, firefighters

started a controfled burn that burns part of the forest in order to

encourage new growth. Each year they track the changes in the area

of the forest Find the area of the forest afier the four years.

Change in Area (acres)

m- Ga Onllne You can complete an Extra Example onkne.

[ﬂ] 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 aiready assembled your Foldable, you can find the
instructions on page FL1.

8

=
T
e

-

PRy

o

e,

| TR =

e
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Period . Dats

Practice

u Go Online You can complete your hamewaork anline

Find the additive inverse of each rational number. [Exampile 1)

1
1. — 2. 025

5. Quinn earned $24.50 dog-sitting and $12.70
for recycling cans. Find the total amount he
eamead and describe a situation in which
Cuinn ends the week with zero dollars.
[Example )

Add. Write in simplest form. (Exemples 3-5)

7. 32 +[-1 B —13; + 43

A JA i 1
1»:122+[ 1 M. —37+ 3

13. —1% + 075+ 045

15. Marlee is making jewelry for a class craft
show. She began with 115 inches of wine.
She used 25.7% inches for rings. Then her
teacher gave her 3[}% inches of wire to
make more jewelry. She then used EIE%

inches for the bracelets and 602 inches for
necklaces. How much wire does Mariee
have loft? Example 7)

9
3.5 4.—0.4

6. Rachel spent $3.89 on a magazine and
$4 86 on a smoothie. Find the total amount
she spent and describe a situation in which
Rachel ends the day with zero dolars.
(Exampde 2)

2 3

9. -3+23
1

12. 3 + 41
1 1

Test Practice

16. Open Response The table shows the
change in the amount of food for a male
sea otter at a zoo. The zookeeper stars
with 10075 pounds of food and tracks how
much the otter eats and any food deliveries.
What is the food supply after Dy 47

UM | 2 3 4
Change in Food a3 3
Supply (pounds) 233 et ?E;
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Apply

17. Jada measures the changes in her dog's weight

over the entire year. She weighs her dog every
3 months and records the results. If Jada's dog
weighed 5575 pounds at the beginning of the
yvear, what is the dog's weight at the end of the
yvear?

18. A local petting zoo allows visitors to feed the goats food
peliets. The petting zoo starts the month with 525.25 gk Pe
pounds of food peliets. Each week, the workers track the

amount of food peliets given out and any food peliet

Mcehs | F"rg:r'i outs W igr,:r?t”l‘lh:
January=March +2125
April-June -3
July=September —‘.1!

October-December +0.875

Chanﬁe in Food
ats (lb)

deliveries. Use the table to determine the number of H
pounds of food pellets the petting zoo will have at the end 2 | —189.75

of the month.

19. Write an addition problem with unlike mixed
numbers and a least common denominator
of 16. Find the sum in simplest form,

21. fj Find the Error A student is adding 1%.

3%, and —4%- The first step the student

performs is to find the common
denominator of 9, 3, and 6. Find the
student's mistake and correct it

The least common denominafor of 8, 3, and
& is 36 because you can divide 36 by all of
these numbers without gefiing o remainder

196 Module 4 - Operations with Batonal Mumbers

7
3 3555
3
4 2005

20. @Jmﬂl‘y Conclusions Is the additive
inverse of a number ohwioys, sometimes, of
never negative? Justify your answer with an
example.

22.Suppose you use 20 instead of 15 a5 a
commen denominator when finding

E-% + f— 313} How will that change the
process for finding the sum?
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Lesson 4-3

Subtract Rational Numbers

| Can... subtract rational numbers by adding the additive inverse.

Learn Subtract Rational Numbers

To subtract rational numbers in different forms, write the numbers in
the same form.

a Go Online Watch the animation to see how to subtract a mixed
number and a decimal.

The animation shows how to rewrite a problem using decimals. This
method works if the mixed number can be rewriiten as a terminating
decimal,

Rewrite Using Decimals

Steps Example

1. Write the mixed number or | 1% — Bhh = 2% —B5E
fraction as a decimal.

=24 —655
2. Subtract the decimals, =24 + [—b.55b])
=—415

The animation also shows how to rewrite a problem using fractions or
mixed numbers. This method works when the fraction or mixed
number cannot be written as a terminating decimal.

Rewrite Using Fractions or Mixed Numbers

% Steps Example
2 1. Write the decimal as a lag —22 =45 o2
% fraction or mixed number. | 3 1: :’
= R L,
= - 45 23
2. RBewrite fractions with a =] 10
=d=— 2=
common denominator 15 15
3. Subtract the fractions or _ 24 10
mixed numbers. =3yt l 215]
N 144
4. Simplify If necessary. =5

{continued on next page)
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ur Notes Use the chart below to find out how to subtract rational numbers
written in different forms.

Words Example
&) Talk About It Terminating na:nnus{—}. 3 Em}
How does knowing 1 g 1
how to add rational if the fractions are decimals —080— 5= —35— 35
numbers help you to that terminate, use decimals o
subtract rational or fractions to subtract.
nmbers? = —09-01

Non-Terminating m{—%, Ej,—g-u]

If the fractions are decimals —% oS = _% = %
that repeat nonzero digits,

use fractions to subtract.

Example 1 Subtract Rational Numbers
Find —3.27 — (—6.7).

Use the same rules to subtract positive and negative decimals as

subtracting integers.

Integers Rational Numbers

—3 —[=6) Write the expression —3.27 — |—B7)

—3+6 Add the additve inverse. —327 4+ 67
3 Add 3.43

So, because |67 > | —3.27|. the sum will have the same sign as 67,
positive.

So, —3.27 — (—67)is

Check
Find —4.2 — 357

m'ﬁn Onlive You can complete an Extra Example online

198 Module 4 - Operations with Batianal Mumbers
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Example 2 Subtract Rational Numbers
Find 53 — (—43. Write in simplest form.

1 5 16 M Write the miked numbers as
S-S5 : :
8 8 improper fractions.

=| |_[| D The LCD of 3 and Bis 9.

Add using the additive

_48 @
— g 57 =] ITVETSE.

or I | Simplity.

1 5 829 a8
So, the difference nfEi— (—4§} is?nr Hﬁ_

Check
Find 33 — (—1%} Write in simplest form.

E-Guun]he You can complete an Exira Example ondine,

Pause and Reflect
How can you use inverse operations to check your work?

Lesson 4-3 « Subtract Rational Numbers  $98




f Think About It!
Howw would you begin
to evaluate the
expression?

&) Talk About It!

Generate twa different
expressions that involve
the subtraction of
rational numbers. The
first expression should
be best simplified by
comerting any
decimals to fractions.
The second expression
should be best
simplified by converting
fractions 1o decimals.

Example 3 Evaluate Expressions
Eﬂuﬂx—yﬂx:—ﬂuﬂy:‘t&

Determine if the mixed number i= a decimal that terminates. Because

—2% terminates, you can use either decimals or fractions to subtract.

Methed 1 Evaluate using decimals.

X—y= _z%—u Replace x with — 2% and y with 14.

=—28—14 Rewrite — 2% as a decimal
=—28 +({-14) Add the additive inverse of 1.4,
=—42 Simplify.

Method 2 Evaluate using fractions.

x—y=—2%—1_4 Replace x with —2¢ and y with 14.

e —1% - 1% Rewrite 1.4 a5 a mived number.
—15‘ — % Write mixed numbers as improper fractions.
=2+ {—%} Add the additve mverse of &
=2 1
== nr—llg sdd. .

4 |
So,whenx=—-2candy=14.x—y= Iﬂl’ -
Check
Evaluate x — y if x = 33 and y = —4.2. Wite in simplest form.

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

[EJ Foldables It's time 1o update your Foldable, located in the
Module Review, based on what you leamed in this lesson. If you
haven't already assembled your Foldable, you can find the
instructions on page FL1.

+ nr - anloe
rRtannas mmnhezy

-
L
{1

g-:'@'
i
-
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bame Period iz

Practice ) Ge Online You can complete your homewark enling

Subtract. Write in simplest form. (Examples 1 and 2)

1. —245—(-3.9) 2. —46—(—239 3. 547 — (—2.8)
4. —62— 379 5 ;.r% =F [_3%} - 5% . [_3%
752 8 —— 32 9. o — (-42]
10.2 - {—%} "n-3- [ —%} 2. — 4

Test Practice

13. Evaluate x — yifx = —E% and y = —6.8. 14. Equation Editor Evaluate o — bifa=—25
Write your answer [n simplest form. and b = % Write your answer [n simplest
(Eaxample 3 form

15. Evaluate s — tif s = 7 and t = —175. Write
your answer in simplest form. [Examgle 3)
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Apply

16. The tahle shows the allowance balance for the children in
the Martinez family. What is the difference between Marla’s

Allowance

- Balance (%)
allowance balance and Charles’ allowance balance?
Annemarie —12.50
Charles —5.75
Maria —15.25
Sylvestar —B.00
17. The table shows the location below sea level of hikers on a | :
¥ 2 5 . Hiker | Location [ft)
trail. What is the difference between Tommy's location and :
Theresa's location? Write your answer in simplest form. Camila —225
Malik —34
Theresa —‘IE%
Tomimy —2!]%

18. Write a subtraction problem with unlike
mixed numbers and a least common
denominator of 10, Find the difference in
simplest fraction form.

20. Create Write and solve a real-world
problem where you find the difference
between two mixed numbers with unlike
denominators.

202 Module 4 - Operations with Rational Numbsers

19. ({7 Use a Counterexample Is the following

statement true or folse? If false, provide a
counterexample.

The difference hetween a positive mied
number and negative mixed number is
never positive.,

21 Suppose you use B instead of 4 a5 a

common denominator when finding
?% - {—3%}. How will that change the
process for finding the difference?

i i o A



Cujrrit O WG i bl | Pl sl

Lesson 4-4

Multiply Rational Numbers

| Can... use the rules for multiplying integers to multiply rational
numbers,

Learn Multiply Rational Numbers

The rules for integers also apply to positive and negative rational
numbers.

State whether the product of each expression will be positive or
negotive using your knowledge of muliplying integers.

Expression Sign of Product

&

2

~ AL

Ll
W[~ |~

~3-54)

Example 1 Multiply Rational Numbers
Find —;:—{%]. Wrrite in simplest form.

4

(£

1
= —IE[ 7 ) Crivide by common factors.

=7 :
="2.3 Multiply the numerastors and denominators

L]

= Sirmplitye
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{# Think About It
Before you begin to
multiply the rational

numbers, what do you
need to do?

@ Talk Abcut It

How would the steps
be different if you did
not simplify the rational
numbers before
multiplying?

Check

Find —% [%}_

s

—

Eﬁnurﬂhe You can complete an Exira Example online

Example 2 Multiply Rational Numbers

Find —3g{135 ) Write in simplest form.

2 IEIE Wite the mized numbers as impropear
S fractions.
= 38152 Divide by commoan faciors
1| ¥
= _{: : ? Multiply the numerators and denominators.
= | or ! | Simipdify

So, the product of —34{155)is — 5 or —33.

Check
Find —tg{—23}. Write in simplest form.

Bﬂntm-Ihe You can complete an Bxira Example online.
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Learn Multiply Rational Numbers

When multiplying rational numbers written in different forms, write the
factors in the same form.

Words Example

Terminating Decimals (. &. &-

If the fractions or mixed —3.711%] =—37-[12)
numbers are decimals that
temminate, use decimals or

or
fractions to multiphy. = —3%‘1%:

Mon-Terminating Decimals (—;-, 2 %m]

If the fractions or mixed

numbers are decimals that M 3 2
07el—= = 3—5

repeat nonzero digits, use { 3] i{ 3

fractions to multiphy.

Pause and Reflect

Create a graphic organizer that will help vou understand how
to determine if a fraction or mixed number i a terminating or
non-terminating decimal.
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f Thirk About It

Will you write bath
numbars as fractions ar
as decimals?

(& Talk About It

Is it possible to find the
product without wriling
the numbers in the
same form? Explain,

Example 3 Multiply Rational Numbers
Find 3{—2.75). Write in simplest form.

Because the factors are written in different forms, you first need 1o
rewrite them in the same form.

Because % repeats non-zero digits, write the second factor as a
mixed number.

%‘[—135 Winte the exprazsion
= %[_2%} Write —2.75 as & mized number
= %{_% Wirite —2% as an improper fraction.
_ ¥ | |
= 3+ 4) Multiply the numerators and denaominaiors.
— I | Simpdify.
So, the pmdmtuf%l—l?ﬁ; is —% 3
Check
1
Find —0.64(—]

mﬁn Online You can complete an Extra Example online.

Pause and Reflect
How do you know, without calcufating, that % repeats non-zero digits?
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Example 4 Multiply Rational Numbers

Evaluate %nﬁ ifa= ‘I-gund b= _.:__
%ﬂb = %{1%][—%] Replace o with I% and b with —:?.
= %[!?}[—%] Write 1% &5 an impraper fraction.
= é(g}[—%] Divcke by common factors.
= "ﬂﬂ;ﬁ_ﬂ? Muitiphy the numeraters and denominatons.
= ‘ ‘ Simplity:
So, the value of Job whena =12 andb = —3 Is —a.

Check
< A 1 1
Evaluate sxy if x = —3g and y = —53.

) Go Online You can compéete an Extra Exampie online.

Pause and Reflect

When multiplying rational numbers, why is it beneficlal to divide by
common factors?
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f Think About It!
What is the sign of the

product of the four
numbers?

& Talk About It
How wiould your
answer compare il you
had multiplied using
fractions rather than
decimals?

Example 5 Multiply Rational Numbers
Eﬂuah-}xyz ifx=95y=—08andz= 2%.

Determine if the fraction and mixed number are terminating decimals.
Because % and 2% both terminate, you can use either decimals or
fractions to multiphy.

l.'l:}-z = l[ M 1 [ Replace x with 9.5, v with
" ol T L} _ ~(L8, and 7 with 21,
= 0.25(9.5)(—0.8)(2.2) Replace 3 with 0.25 and

2% with 22

= | | Sirmphfy.

So, the value of zxyz when x = 9.5, y = —0.8, and z = 2 is —418.

Check

Evaluate abcif o= —2.8,b=—21 andc = -

E--Gn Online You can complete an Extra Example anline.

Pause and Reflect

How can you use estimation to check your work?
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A sign shows the temperature in Badger, Minnesota, at 10 P, is
—11.5°F. At 4 A M, the temperature changed by% of the current value.
What is the final temperature?

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 =ee in the problem?
Third Time What are you wondering about?

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

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

4 How can you show your solution is reasonable?

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

& Talk About It
Is the final lemperalure
warmer or cobkder than

the original
temperatura? Explain.
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Check

Lena was practicing freediving. On her first attempt, she dove to a
depth of —63.4 feet. Her second attempt changed hy%nfﬂ'le original
depth. How far did Lena dive on her second attempt?

L) Go Online You can complete an Extra Example onfine.

ﬂl 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 already assembiled your Foldable, you can find the
instructions on page FL1.

& on - Hinr
eefimned samhe refinned sianthes

et
M

o
s .-..::'.

& nr - unlkas

]
Hu-“h | imkionet =smites.

f
my g e B ammand = 4
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Practice ) Go Online You can complete your hamework onting

Multiply. Write the product in simplest form. ([Examples 1 and 2)

L3 233 s -4

4 15-27 5. Yo ~63) 6. ~53(~43]

Multiply. Write the product in simplest form. [Examgple 3)

1 2 1
7. —g(24) 8. £{—375) 9. —4(—8.6)

Evaluate each expression if x = —%,r: -35=+an:|:# —1-;-. Write the product
in simplest form. ([Exampie 4)

1 4 1
10. Y 1. —gXZ 12. S¥E

Test Practice

13. Evaluate —xyzifx = —84,. vy =025, and 14. Equation Editor Evaluate %J-:yz if
= 3%. Write your answer in simplest form. ¥=—84 y=035 andz = 3%_ Write your
(Exampie 5)

answer in simplest form.

§| O

>
ol
2)s)
L)

L™
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Apply
15. The table shows the change in the value of Rudo's stocks one day.
1 kL = I =
The next th I f the Al-PI tock d d < of the 1
e next day, the value o us stock dropped g o | AllLPlus %250

amount it changed from the previous day. What was the total
change in the All-Plus stock? Round to the nearest cent.

{ True-Fit —5375

16. The table shows the temperature at midnight in Fink Creek,

f Time Temperature {"F)
Alaska. At 5 am, the temperature changed by 5 of the 1200 AM | —13.4
cument value. What is the temperature at’5 Am.? 500 AM | 2
17. @Remn Inductively Find two rational 1B8. @' Use a Counterexample Is the following

1 counterexample.

less than e Explain.
The product of o froction belween O and 1

and a whole number of mixed number is
never less than the whole number or mixed

numiser,
19. :@, Parsevere with Problems Find the 20. Estimate the product of 2.6 and 3%. Then
missing fraction for each problem. find the actual product. Are the estimate
5 1 and the actual product different? If so, how
= {;} . ] could you Improve the estimate?
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Lesson 4-5

Divide Rational Numbers

| Can... usethe rules for dividing integers to divide rational numbers. What Vocabulary
Will You Learn?

mum;ﬂicatjw-_ Inwerses
Learn Divide Rational Numbers

The rules for inteqgers also apply to positive and negative rational
numbers.

Two numbers whose product is 1 are called multiplicative inverses,
or reciprocals. For example, —714' and —4 are multiplicative inverses
because —%-[—4} =1

{3 Go Online Watch the animation to see how to divide rational
numbers.

Dividing Rational Numbers

Steps | Example @. Talk About It
1. Rewrite the division as 3+ (1) -1 AR e
::;:g?:i::m by the ——— I I came resul numerator an integer?
2. Multiphy. 3« (—4)=-12

3. Identify the quotient.

: Example 1 Divide Rational Numbers
k|
t 2 .1
i ..
é Find 39
] 2 1 32 '8 i ~ o N
% —FTg TR Multiply by the muftiplicative inverse
: = —‘1'[9;/} Dreide by common fectors
3 1 ¥ = 'l' i 1 RSO -
1
__6 ——
=—For —5 Stmiplify.

) pr S [
So, the snlutmnln—-j-T 3 is
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ur Miobes \

\# Think About It
Before you divide the
two rational numbers,
what do you need

te do?

&) Talk About Il

How do you know the
guatient will be a

positive number before
you divide?

Check
6 .
Find —= +12.

Bﬁnmu fou can complete an Exira Example onling

Example 2 Divide Rational Numbers

a2+ (22}

-
15

= s
1 1_53’
g

1
nr15

L+ (o) B

Jlﬁ‘

(ST

5n.—4§+|:—2%:|isi jn-r|

| BRI

Check

1 i
Find —t3 + 2:.
8

White the mixed numbess as
mmpropern frachions.

Muttiphy by the muitiplicative
inverse.

Chvide by common faciors.

Simpkify.

ﬂ-ﬁnmu fou can complete an Exira Example onlinge
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Learn Divide Rational Numbers

When dividing rational numbers written in different forms, write the
factors in the same form.

Words Exampie
127
Terminating Decimals B
If the fractions or mibxed 6.3+ {— ;} =hd+ —0E87E
numbeers are decimals that
terminate, use decimals or e
fractions to divide. Y L4 s {_1
5.3.( E}_Em' g
1 "
Mon-Terminating Decimals 5 3 E"]
If the fractions or mixed 075 = (—%] =3+ {—%]

numbers are decimals that

repeat nonzero digits, use
fractions to divide:

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 no, what questions do you still
have? How can you get those questions answered?
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{9 Think About It!
Heww will you decide
whether to evaluate

the expression with
decimals or fractions?

(&) Talk About It

Is it more advantageous
to use ane method

owver the other? Explain.

Example 3 Divide Rational Numbers
M%Hn:%mﬂh:—ﬂ.ﬂi
Method 1 Evaluate with numbers as decimals.

3
a_ 4 Replace o with = and b with —0.05
b~ —0.05 3 :
e Wiit= 2 as a decimal
—0.05 "4
=—15 Divide.

Mathod 2 Evaluate with numbers as fractions.

&l

3
Replace o with 3 and b with —0.05.

i
Il

&

(]

n

&

Write —0.05 as a fraction.

o

Wirite the complex fraction as a division

j‘f“

probiem.
3/ .
=l Multply by the multiphcatree mverse.
3
= # Dinvide by common faciors
_ 3=5l : ;
= —— Multipdy the numerators and denominstors.

1=1
= | Simplify.

So, the solution is —15.
Check

Evaluate ; ifx=—685and y= —2%. If your answer is in decimal
form, round to the nearest hundradth.

ﬂ-ﬁnmu fou can complete an Exira Example onlinge
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@ Apply Finance I
A stock market simulation project was E"‘"Ei}’jr: ot Euu
assigned in Susannah's math class. She moRis w ool
was given $1,000 to invest. She invested | January -$5.36 3
her money into a retail electronics February £1.20 g 200
business and over the course of March $1.85 e
—~ i u
& months she tracked her gains and April $0.63 o
losses. If Susannah owned 100 shares of % r i 52 “_1 E
the company, what wouid the average bhdet & . iz
change of the value of her shares be, in | June -$372
dollars?
Day
1 What is the task?
Make sure you understand exactly what question to answer or
problem to sobve. You may want to read the problem three times.
Discuss these questions with a partner.
First Time Describe the context of the problem, in your own words.
Sacond Time What mathematics do you see in the problem?
Third Time What are you wondering about?
2 How can you approach the task? What strategies can you
user
3 What is your solution? @- Talk About It}
Lse your strategy to solve the problem. How do you find the

average change of the
value of her sharas?

4 How can you show your solution is reasonable?

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

dance. The table shows thelr resufts owver five weeaks.

2590

|
3_‘153 |
752 |

|

423

noE W N

each waek?

G Ga Onllne ¥ou ean complete an Extra Example onkne.

The student council is selling lolipops to fund the upcoming school

What was the average amount of money the student council earned

IEI 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 already assembiled your Foldable, you can find the
instructions on paga FL1.

& me- liem
rafiniied s rafinned s

F T W
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— LA

Practice

u Go Online You can complete your hamewaork anline

Divide. Write your answer in simplest fraction form. ([Examples 1 and 2}

‘743 . —3+(3) 6.-5% + (255)
e
10.-32 + (53] n-51+2 12.81 + (-3

Test Practice

13. Evaluate = |f.'r = - and = — 01 Write 14. Equation Editor Evaluate fo= X and

4
YOour answer in simples-t form. (Example 3) b = 0.02. Write your answer n

simplest form.

15. Evaluate -5 ifc=—-47%5andd = —‘Iv}. Write

your answer in simplest form.
[Exampie 3)

[1)(2)(=) () ))
[s)5)(s) (=)=
E]l G800\ E0
L=
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Apply

16. The photography club is selling hot chocolate at soccer games to Game | Profit (%)
raise money for new cameras. The table shows their profit per B il
game for the first five games. Based on the average profit per 1 —12.50
game, how much total money can the club expect to earn by the 2 —1015 |
end of the 10-game season? 3 18.65

4 2590 |
5 4575

11. The change in the total amount of Suki's allowance balance ower Week | Change ($)
the course of four weeks is shown in the table. Based on the = ntacidcsid

average change in her allowance balance per week, how much 1 25_-2_5 |
money can Suki expect to save or spend over the course of a 2 —575
year? 3 1240
4 —14.35
18. '.E‘ Find the Error A student is finding 19. @ Make an Argument Which is greater,
3 3
—-? 2 (—g—:} Find the student's mistake and 20 » 7 or 20 = 37 Explain.
correct it
£+ (-8)=-%-(-5)
y B 6] & [
_3
T 36
20. @‘ Persevera with Problems Find the 21 @ Use a Counterexample Is the following
missing fraction for each problem. statement true or foise? If false, provide a

PR (ALY ., . counterexample.

R T ¥ 2
Division of negative rationol numbers is
always commutative.
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Lesson 4-6

Apply Rational Number Operations

| Can... add, subtract, multiply, and divide rational numbers,
including using those four operations to solve real-world problems.

Learn Apply Rational Number Operations

The order of operations used to simplify numerical expressions with
whole numbers also applies to simplifying numerical expressions with
raticnal numbers.

If the expression contains fractions and decimals, use the
Commutative Properties or the Associative Properties to group lilee

forms together. Simplify as much as possible, and then rename the
numbers in the same form,

Example 1 Apply Rational Number Operations

Evaluutanﬂ+|:—dI'h:|=%.b=—%.:=D.15,andd=%.

i Think About It!
How will you use the

Substitute the values into the equation.

. p . 2 1 order of operations 1o
it ‘_E + 075 — 3=—3+ 075 — 3 Multiply the fractions. evaluate this
expression?
= —% + 075 + [—';' Add the additive inversa
2 1

=—F + {—i + 075 Commutative Property
i
: (&) Talk About It!
: = —14+ 07% fdd the fractions. Was it helpful (o use
; the Commutative
: _ g s Property to chmge
: the order? Explain.
®
5 a0, the value of the expression is
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b Think About It!
How would you begin
evaluating this
exprestion?

&) Talk About It!

Why would it be easier
to do the operation in
the parentheses rather
than using the
Distributive Property to
solve the exampla?

Check

st

Evaluate @ + be + dHn=—3.E,b=1%.c=—%,ﬂndd=

Example 2 Apply Rational Number Operations

Evaluate S(x + y) + zifx=2.y=— L andz=-2.
Substitute the values into the equation.
BN
Simplify the expression.
M AT RE
=§ H[%+[—§i\]+{—§] Write —7 a5 — 2,
2 e
- )+H3 Mty
= % + {—% Firnd & common denominator
=[ Adkd
S0, the value of the expression is —-155

Check
Evaluate x + 04 + 2 ifx=-26,y= _% and z = _%_

ﬂ'ﬂn Onlive You can complete an Extra Example online
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@ Apply Food
Aarya has a recipe for bionde brownies. She doesn't like a lot of
walnuts, but loves chocolate, so she s wsing %nf'm-e amount of

walnuts called for and increasing the chocolate chips by -%: She then
wants to double her new recipe. How many cups of walnuts will
Aarya need? How many cups of chocolate chips?

Cruantity Ingredient
-:17 cup chopped walnuts
= ! :
3 Cup chacolate chips

1 What is the task?

Make sure you understand exactly what guestion 1o answer or
problem to solve. You may want to read the problem three times.
Discuss these questions with a partrer.

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

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

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

4 How can you show your solution is reasonable?

@m;u About It! Write an argument that can be used to defend
vour sofution,

&) Go Online Watch
the animation.

= Talk About It

How is finding the
amount of walnuts for
the recipe differant
than finding the amount
of chocolate chips?
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Check

Adel City is enclosing a skate park with fencing. The skate park is
3t] yards wide and 242 yards long. Fencing is sold in 8-foot

sections and costs $67.99 per section. How much will it cost to fence
in the entire skate park?

L3 Go Online You can complete an Extra Example andine.

Pause and Reflect

Why is it helpful to use parentheses when substituting values for
variables?

228 Module 4 - Operations with Rational Numbers
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b= - - Thea
{3 Period —_ Dai=

Practice ) Go Online You can complate your homewark online.

Evaluate each expression if o =%,.b= —%.I:‘——D.H.d":'%.[a.nmplen
1‘E—r:+d 2 o+b+cd 3.r:—ﬂ+%
b iZ 2 b
4.E+'d- B da—h 6.ato-—d

Evaluate each expression ifo = % b= % ce=—19andd= —%. Write your answer in
simplest form. [Exampie 2)

7. f'j_-{a—n}+.-: 8 0250+ b)—d 9. b+ 02(c —d)
10.(b + d)—a ﬂ.b1+-1]-j{d—b] 12,5+ 5

Test Practice

13. Equation Editor Evaluate 4.5(xy) —-E fx=12and y= %

Lesson 4-6 - Apply Rational Mumber Operations




Apply
14. lake 5 enclosing his vegetable garden with fencing. The

x Garde Measurement
table shows The-. dimensions nf_his rectanqular garden, DHT“_::_I ;ﬂ;“ * }'F::L .:T:,” :
Fencing Is sold in 2.5-foot sections and costs $25.99 per 2
section. How much will it cost to fence in the entire garden? Length 45

Width 105

15. Maya has a recipe for blueberry chocolate chip muffins. Ingredient Amount (cups)
She doesn't like a lot of ocats, but loves blueberries, so

. 3
she is using % of the amount of cats called for and _ Blueherries 4
increasing the amount of blueberries by*j: of the | Chocolate Chips 1
original amount. She then wants to double her new Oiats il
recipe. How many cups of oats will Maya need? How 2
many cups of blueberries? White Sugar 1

16. @Jusﬂfr Conclusions A student says 17 @ Persevere with Problems There are

that the Commutative Property and 120 bouncy balls in a display bin. Of the
Associative Property cannot be used to bouncy balls in the bin, cne-half are priced
simplify expressions with rational numbers. at $0.25 each, one-fifth are priced at $07%5,
Is the student correct? Justify your answer. and the remaining bouncy balls are priced

at $1.50. What is the total value of the
bouncy balls in the bin? Write a numerical
expression that can be used to solve the
problem. Then solve it

18. A preschool teacher has T2.6 feet of varmn for | 19, Create Write and solve a mulii-step real-
her students to make necklaces to raise world problem wheorae you apply rational
money for a local animal shelter. Each number operations.
necklace requires 14 inches of yarm. If the
necklaces sell for $2.50, how much money
will they raise if they sell all the necklaces?

Expiain how yvou solved.
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Module 4 » GpErﬂtiﬂﬂS with Rational Numbers

Review

[II Foldables Use your Foldable to help review the module.

Operations With Rational Numbers

Tab 1

Rate Yourselfl Q ©Q O

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

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

Cogra il O A Cor e S0 Tikia dlbin
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Reflect on the Module

+ Use what you leamed about aperations with rational numbers to complete the g:apr1.:r¢.'ﬁlj_nf_1ill..-'~'_'-r.

£ Essential Guestion

How are operations with rational numbers related to operations with integersr

Operations with Rational
Numbers

Multiply

1w g | ey oy ey
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Mame

Period [ial=

Test Practice

1. Eguation Editor There were 20 guestions on
the last quiz in Mrs. Lorenzo's class. A
student answerad 17 questions correcthy.
Write the ratio of comrect answers [o total
questions as a decimal (Lesson 1)

2. Multiple Cholce Which of the following s the

decimal representation of the rational

5
numbeer —12? [Lesson 1)

(&) —0.418
0.416
© —04%
@© 046

3. Table ltem Jeffrey eamed $23.50 mowing
lawns and $17.25 babysitting. [Lesson 2)

A. Find the additive inverse of the total
amount that Jefirey earned,

B. Place a + in the "yes” column for the
situations that could represent the additive
inverse of how much Jeffrey eamed.

_ _ yES | D
losing $40.75 '
donating $40.75
 finding $40.75
earning $4075
| peremgfoors |
receiving a gift of $4075

4. Open Response The manager of Happy

Puppy dog boarding company begins the
month with 85 4 pounds of dog food and
tracks the weekly use, along with the supply
delivery received in the middle of the month.

(Lo Ff

Week Weekly Dog Food Use (Ib)

How much dog food does the company have
on hand at the end of the month?

5. Equation Editor At the beginning of the day,
Meredith has 85.4 pounds of apples to sell at
a farmer's markel. The table shows the hourly
change In the amount of apples she has after
the first several hours. [Lesson 3)

Howr Change in Apples {ib)
1 -85
2
2 ~12%
.
3 165
4 -10.2

After 4 hours, about how many pounds of
apples does Meredith have left?
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6. Multiple Choice What is the result when —%—
i= multiplied by —3.57 [Lecsan 4)

1
® 33
L1
® 25
L
© 2%
1

@ -3

7. Open Responsa The arca of a triangle is

found by evaluating the expression :.;r,_- bh,
where b is the base of the triangle and h s
the height. Find the area of the triangle
shown. Explain how you Know your answer s
reasonable. (Lessan 4)

8. Equation Editor Find —3 + (3. Express

YOUr answer as a frar:tlﬂn or mixed number in
simplest form. [Lessan 5)

EHIHE

230 Module 4 - Operations with Rational Numbers

9. Multiple Cholce What i the simplified value
of the expression -,?-ﬂm= %andn=—ﬁ.25?

{Lessan 5)
1
® 3z
g
76
8
© 35
1
® 3%

10. Equation Editor A US. nickel Is 195 mm
thick. How many centimeters long is a roll of

nilckels if the entire roll is worth $27 (Lessen 5

HEEEE

11. Open Response Mathaniel has 132 DVDs in
his collection. Each DVD case has the
dimensions shown. He plans to buy shelves
for the collection that are 31.5 inches wide
and cost $1575 each. How much will it cost
Mathaniel to shelve his DVD collection?
Explain how you found your answer. (Lessan 5)

o

06 in.
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Lesson 1-1 Unit Rates Involving
Ratios of Fractions, Practice

Pages 11-12

1. 64 miles in one hour 3. 124 8 miles in one

hour 5. % feet in one month 7, %mlha- In one
minute 9. penny; about 56.4 kilometers per
hour faster 1. Sample ancwer: The student
whao rung% mile in & minutes will run 1 mile in
B minutes if the rate is constant. The student
wio runs % mile in 5 minutes will run 1 mile in

10 minutes if the rate i= canstant. 13, Sample
3 Paur
answer: She set up her rate as e
2 5 greeting cards -
Her unit rate ﬁf% is hour per greeting card,

not card per hour,

Lesson 1-2 Understand Proportional
Relationships, Practice Pages 19-20

1. yes: Both have a ratioof 3 : 1. 3. yes; Both
have a ratio of 7 : 200. 5. nag One ratio is 4
cm to 1 year and the other is 3 cm to 1 year.

7. 5 f* mineraks, & ftY peat moss, 10 ft? compaost;
12 ft* minerals, 12 f* peal moss, 24 ft* compost;
20 it* minerafs, 20 fit* peat moss, 40 ft* compost;
100 ft* minerals, 100 ft® peat moss, 200 it
Compost '9.31 cup 1. Sample answer: In the
first cleaning solution, the ratio of vinegar to
water is 1: 2. The second solution, however, has
a ratio of 2 : 3. The ratlos are not equivalent.

13. Sample answer: The unit rate for each ratio
of a situation Is the quantity compared to

1 unit of another quantity. If a relationship is
proportional, then each ratio would have the
same unit rate.

Selected Answers

Lesson 1-3 Tables of Praportional
Relationships, Practice Pages 29-30

1 Lunches Bought | 1 2 3 4

Total Cost ($) 250 (500|750 (10.00

yes: The ratios between the quantities are
all equal and have a unit rate of $2.50 per
lunch.

3.

Hours 1 2 3 4
Cost (%) |55 |75 |95 |15

no; The ratios between the guantities are not
equal.

5.050 7.31 9.yes;$9.00 MN.yes; Sample
answer: There is a proportional relationship
between the number of fluld cunces and the
number of cups. So, the number of cups would
increase by the same factor as the number of
fiuid ounces. 13. Sample answer: The number
of laps Increases at the same rate and the time
increases at the same rate, but the ratios of
laps to ime are not equal.

Lesson 1-4 Graphs of Proportional
Reilationships, Practice Pages 39-40

1
Pumpkins
¥ A
=
16 #
‘f
-+
&1z #
e r
3 g
8 #
L
p
4
L
i ‘:’ X
2 4 & 8
Pumpkins

The cost is proportional to the number of
pumpkins bought because the graph is a
straight line through the arigin.

Selected Answers S017



3.15
5. Calories Bumed
¥

'_E 40 /

330 /

B

j 20

o x

2 4 L a
Humber of Minutes

The potint (1, 5) represents the unit rate.

7. Sample answer: A line can have constanl
unit rate and not be propoartional because it
does not pass through the orgin. For exampke,
renting a boat where there & an initial fee and
then a cost per hour. This graph would have a
constant rate but not pass through the origin.
8, Sample answer: The graph shows the
number of feet per yard. 5o, for every yard
there are 3 feel

Lesson 1-5 Equations of Proportional
Relationships, Practice Pages 47-48

1. 475; Liv earns $4.75 for each bracelet she
sells. 3.y=15x S.y=1xi0ic

7. The equation y = 7.75x models the cosl

for tickets at Star Cinema. The total cost of 9
tickets at Star Cinema would cost $69.75.

9, o1 free throws M. $1275; Sample

answer Wrile an equation that represents

the proportional relationship and sobve for X
3825 =3cx=1275 13 1% gal; The constant

of proportionality is .31 Sample answer: The
ratio of saft to water i % L. Because there are

6 cups of salt needed, then there are 18 cups
of water needed. There are 16 cups in 1galion.

18 + 16 = 1125 or 1.

SAZ Selecied Answers

Lesson 1-6 Soive Problems Involving
Froportional Relationships, Practice
Pages 55-56

1177 girls 3. 75 pleces 5. 192 min

1. 315 adults 9. 052 gal; Sample answer:

The area of the fence is 26(7) or 182 square
feel Using the equation v = 350x to represent
the proportional relationship, she will need

182 + 350 or 0.52 gal. M. Sample answer:
Enrigue goes through a 12-ounce bottle of
shampoo in 16 weeks, How long would you
expect an 18-ounce bottle of the same brand 1o
last him? 24 weeks

Module 1 Review Pages 59-60

1. D 3.8 cups flour, 2 cups salt, 4 cups water,
6 cups flour, 'i% cups salt, 3 cups water

5. no: The ratios 1; % % and % are not
equivalent ratios. T The relationship is

proportional. The point {9, 18) satisfies this
ralationship. The constant of proportionality
g2 09A y=225x 9B.%29250

Lesson 2-1 Percent of Change,
Practice Pages 71-72

1. 25% increase 3. 375%,; decrease

5.485% 7 107% 9.566% M. area; 600%
13. Sample answer. Last month the amount

of snowfall was 0.5 inch. This month it was
075 inch. What is the percent of increase in
snowfall® 50% 15. true: Sample answer:

A decrease indicates a lesser amount. Sa, the
ofiginal amount must be mone than the
decreased amounl
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Lesson 2-2 Tax,
Pages B1-82

Practice

1. 51926 3.%$5245 5.%$70.82

7.535013 9.D.$13274 M.%$3454

13. Sample answer: 1.06 = a; o + 0.06a; Both
expressions multiply the cost by 100% and by
the sales tax rate 1o give the total cost.

15. more; Sample answer: 10% of $160 is $16 so
5% of $160 is $8. The tax rate |s greater than
5% s0 the tax will be more than $8.

Lesson 2-3 Tips and Markups,
Practice Pages 89-90

1. 52200 3.%194235 5 %4740 7.%30

8, 55% 1. $342.37 13. yes: Sample answer:
The total would be 377 which Is less than

$B0. 15. Sample answer: 118x; x + 018x; Both
expressions multiply the cost by 100% and by
the tip to give the total cost

Lesson 2-4 Discounts, Practice
Fages 9/7-98

1. 5126.00 3.%5276.25 B %2470
7.5376515 9.%47B9 1. Skyebouncer:

$376; 13. 11%‘3&: Sample answer: Suppose the
cost of the item s $50. So, 10% of $50 is $5
and $50 — $5 = $45. Then set up a proportion
tn find whal pertent of $45 is £5. Solve for r
=g r= 3% 15. $34.30; about 14%

Lesson 2-8 Interest, Practice
Pages 105-106

1. 53180 3.%15750 5. %1250 7 $28BTS
9.515750 11.%24750 13.375% Usethe
simple interest formuka and solve for r.
A2B13=2000-35-rr=375% 15. Sample
answer If the rate is doubled, then the interest
is doubled to $80. If the time is doubled, then
the Interest is also doubled to $80.

Lesson 2-6 Commission and Fees,
Practice Pages 113-114

1 %391 3.%$27273 5.$20000 7 %12

9, Job 2: $10B.75 M. Sample answer: The
student wrote the percent as 65 out of 100,

It should be 6.5 out of 100. The commission
should be $34.13. 13. true; Sample answer:
you could eam 0.5% of a sale of $5.000 worth
of jewelry. 0.5% of $5,000 Is $25.

Lesson 2-7 Percent Error, Practice
Pages 119-120

A
a
o
[y
i |
a
u )
=
L
ok
E
L]
- -
=

1L30% 3.3659% 1012 7 341% 9.4%
1. The student forgot to write the amount of
afror as a percent. 0312 =12% 13. The
denominatar wolld be O in the calculation. A
denominator of 0 i= undafined so the percent
of error would be undefined.

Module 2 Review Pages 123-124

1.48% 3.8B
5.

subtotal: $129.50 X
tip: $23.27
subtotal: 39840 X
tip: $17.71
subtotal: $14217 X
tip: $2275

T.47T19 9. Thera are actually 118 elements.
The amount of error in Clark's estimate i 10. To
tha nearest tenth percent, the parcent error in

Clark’s estimate is 85%. 1. 564 815 | solved

3 E'III
the proportion %.




Lesson 3-1 Add Integers,
Practice Pages 137-138

.- 3.-26 5 17 7.—-40 9.-—20
1. —1 13. 76 m higher 15. Tazha; $1
TPa.—1 1Th. 32 17c. 0 19. Sample answer:

2 and —2 are additive inverses and the sum
of any number and its additive inverse Is zero.
The integer 3 = positive, =o the sum will be
positive.

Lesson 3-2 Subtract Integers,
Practice Pages 147-148

111 376 -0 -6 922 N -37
13. 19 units 15, 440 feet 17 Utah; Nevada
19. The student incorrectly wrote 4 — 2 instead
of 4 + 2. The correct salution is 6.

21, sometimes: Sample answer: For example,
—10 — (—40) = 30 and —28 — [—13} = —15.

Lesson 3-3 Multiply Integers,
Practice Pages 157-158

1—28 3.-108 5.100 T —140 9. -—192
M.70 13.756 15.—63 points 17 yes; At
the end of January, he had $1.300 —$1,250 or
%50 left in his account. $50 - 12 = $600 and
$600 > 3500, 19a. Multiplicative ldentity
Property 19b. Commulative Property of
Multiplication 21. —Band 8

Lesson 3-4 Divide Integers,
Practice Pages 165-166

-1 3.-25 53 716 9.—4

.3 13.—-60 15 16 weeks 17 no, Sampie
answer: The Associative Property 15 not true for
the division of integers because the way the
integers are grouped affects the solution.
2Z=-g]+2=—-112=[-6=2)=—4

19. Sample answer: Lucy borrowed 550 from her
mother over & days In equal amounts. What was
the change in the amount she borrowed from
her mom each day? —%10

Lesson 3-5 Apply Integer Operations,
Practice Pages 169-170

1.—-39 3,22 5105 76 9.7 N0
13. —$200 15. Chicago; Oklahoma City; The
difference between the extremes for Chicaoo
& 40°C — [—33°C) or 77°C. The difference
between the extremes for Nashville is 42°C —
(—27°C) or 69°C. The diference between the
extremes for Okiahoma City 1s 43°C — [—22°C)
or 65°C. 77 > 69 > 65 11 The student sub-
tracted 9 instead of adding its additive Inverse.
The correct answer should be —63.

19. no; According to the order of operations,
multiplication should be performed from left to
right before subtraction.

Module 3 Review Pages 173-174

1. +3 strokes to par  3A. Commulative
Property, Sample answer: One of the methods
that can be used to add three or more integers
i= to group like signs together, then add.
3B.35 5.C 7.200

positive | negative
—14 = (—2) X
= x
1256+ 8 X
Hne

Lesson 4-1 Rational Numbers,
Practice Pages 183-184

1. 0.625; terminating 3. 0.7 : non-terminating
5. —0.8: terminating 7. —0.40%;
non-terminating 9. —0.03 : nonterminating
M. 0 21B7S; terminating 134, 0.3, terminating
13B. 0.0F: non-terminating  15. Cho, Kevin,
Sydney 17, no; Sample answer: 0.5 = %

19. 0.7, 050, and 038 Sample answer: When
the denominator of the fraction s 9 or 99, the
numerator of the fraction is the repeating part
of the decimal.
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Lesson 4-2 Add Rational Numbers,
Practice Pages 195-196

1. % 3. —% 5. $37.20: Sample answer:
Quinn gave $37.20 to his brother for his
mother's birthday gift. 7.23or 28 9.1

ori70BE MM —3450r —3% 13. —0.05 or

—5 15.20.8In or 202 in. 17. 55 pounds

19. Sample answer: 3% + 1%' % 21. Sampla

answer: The student found a commaon
denominator but not the least commaon
denominator. The least common denominator
of 9, 3, and & i= 18,

Lesson 4-3 Subtract Rational
Numbers, Practice Pages 201-202

e 27 i

1. 145 ar 1E 3. 827 or Bﬁ 5. “E or
N8 7.-3o0r—304% 9. —5.or—51

1 bi| 2
#.—or—0% 13.1550rhs 15.20r7
17. 525 ftor —55 ft  19. false; Sample

3

Answer: I% —I:—lﬂ =43 21 Sample

answer: You will get the correct answer bul
vou will need to simplify at the end.

Lesson 4-4 Multiply Rational
Numbers, Practice Pages 211-212

2 1 g 2 3

1 E 3. E 5. _?ﬁ T 5 or—04 9, EE or
1 45

215 Mo ~ 13. 798 or ?ﬁ

15. —5313 17, Sample answer: %[%]= %

and 3 is 0.2, which is less than 0.25 or 3.

1 1
19a. B 19b. B

Lesson 4-5 Divide Ratlonal Numbers,
Practice Pages 219-220

4 1 4 n 2
L—4er—y 3.-13 Bg 257 9.-25
. —6or—2 13.-8or—% 15.3%0r38

17. 522815 19.20 + %‘, Multiplying 20 by a

number less than 1 will result in a number less

than 20. Dividing 20 by a number less than 1
will result in a number greater than 20,

" v _i —tr —E = i
21. false: Sample answer: g~ { g:I— 0

and —£+(—) =15 B 414

Lesson 4-6 Apply Rational Numbers
Operations, Practice Pages 225-226

A

]

1 33 a

1 —-2550r—255 3.-18250r 13 5.05 _;;
1 17 & o
DI'E T;—i.BEET—E B.U_Eﬁmﬁ :l."
7 3 .7 @
N.028or5 13.336 15 jcupoats i3 g

cups of blueberries 17 {% x 120 x 0.25} +
(L x 120 x 0758) + (2 x 120 x 150): $87

18, Sample answer: A homeowner & enclosing
his rectangular property with fencing. The
rectangular property is 25% vards wide and EIEI%
yards long. Fencing Is sold in B-foot sections
and costs $45.50 per section. How much will it
cost to fence in the rectangular property? $1,91

Module 4 Review Pages 229-230

1. 085 3A. —54075
3B.

yes no
losing $40.75 X
donating $4075 X
finding $4075 X
earning $407% X
spending $4075 X
receiing a gift of 34075 X

5.3783 7.83750r B% in*; If | find the areas of
triangles having the same hekghnt with bases

5 and &, thelr areas are 1.5 infand 9 in?,
respectively. My answer is about halfway
between those areas, so | know my answer |s
reazonable. 9.0 1. 34725 Sample answer:
| divided 3215 by the thickness of the DVD
cace, 0.6 to get 52.5. 50, each shelf can hold
at most 52 DVDs. Then | divided 132 by 52 to
get approximately 2.5 Therefore, | know that |
need 3 shelves. Then | muliplied 3 by the cost
per shalf, $15.75.
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Glossary

The elGlossary contains words and definitions in the following 14 lBnguages:

Arabic English Hmaong Russian Urdu
Bengali French Korean Spanish Vietnamese
Brazilian Portuguess Haitian Creole Mandarin Tagalog

English Espanol

absolute value (Lesson 3-1)  The distance the number
is from zero on a number fine.

acute angie (Lessom 8-1)  Anangle with a measure
greater than 0° and le<s than 90°.

scule triangle (Lesson B-3) A triangle having throe
acute angles.

Addition Property of Equality (Lesson&-1) I you add
the same number to each side of an equation, the two
sides remaln equal.

Addition Property ol Inequality (Lesson 7-1)  H you
add the same number to each side of an Inequality, the
inequality remains true.

Additive Identity Property (Lesson 3-1)  The sum of any
number and zero is the number.

additive inverse [Lesson 3-1)  Two integers that are
opposites. The sum of an inleger and its additive inverse
Is 2e10.

Additive Inverse Property [Lesson 3-1)  The sum of any
number and s additive Inverse s 2ero.

adjacent angles [Lesson B-1)  Angles that have the
same vertex, share a commaon side, and do not overlap.

algebra [Lesson3-1) A beanch of mathemathcs that
invohies expressions with variables.

algebraic expression (Lesson 51} A combination of
variables, numbers, and at least one operation,

valor sbsoluta  Distancia a la gue se encuentra un
numero de cero en la recta numérica,

angubo agudo  Angulo que mide mas de 0°y menos
de 90°.

trianguio acutanguly  Tridngulo con tres angulos
agudos.

propiedad de adicidn de |a igualdad S sumas el
mismao ndmero a ambos lados de una ecuacidn, kos dos
Inchos parmanacen iguales

propiedad de desiqualdad en la suma Sl se suma e
mismo ndmero a cada lado de una desiqualdad, la
desigualdad sique slendo verdadera.

propledad de identidad de la suma  La suma de
Cualguier ndmero y coro 5 el mismo ndmero.

inverso aditive  Dos enteros apuestos. La suma de un
entero ¥ su imverso aditiva es cer.

propedad inversa aditiva  La suma de cualguier
nlmero v su inverss aditiva es cera.

angubos adyacentes  Angubos que comparten el
mismo virtice ¥ un comdn lado, para no se sobreponern.

algebra Rama de las matematicas que trata de las
expresiones con variables,

expresion algebraica  Combinacidn de variables,
nlmeros ¥ por b0 menos una operachon.

Glassary GL1
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Glossary

The Multiingual eGlossary contains words and definitizns in the following 14 languages:

Arabic English Hmong Russian Urdu
Bengali French Korean Spanish Vietnamese
Brazilian Portuguess Haitlan Creole Mandarin Tagalog

English Espanol

absolute value [Lesson 3-1)  The distance the number
Is from zero on a number fine.

scule angle [Lessom B-1)  An angle with a measure
greater than 0° and less than 907

scule triangle [Lesson B-3) A triangle having throe
acute angles.

Addition Property ol Equality (Lesson6-1 If vou add
the same number to each side of an equation, the two
sides remain equal.

Addition Property ol Inequalkity (Lesson 7-11  H you
add the same number to each side of an inequality, the
inequality remains true.

Additive Identity Property (Lesson 3-1)  The sum of any
number and zero is the number.

additive inverse [Losson 3-1)  Two inlegers that are
oppasites. The sum of an integer and its additive inverse
is zero.

Additive Inverse Property (Lesson 3-1)  The sum of any
number and its additive inverse s 2era.

sdjacent angles [Lesson B-1)  Angles that have the
same vertex, share o common side, and do nol overlap.

algebra (Lesson 3-1) A branch of mathematics that
invohies expressinns with variables.

algebraic expression (Lesson 51 A combination of
variables, numbers, and at least one operation,

valor ahsoluls  Distancia a la gue se encuentra un
nimero de cero en la recta numérica,

angulo agudo  Angulo que mide més de 0°y menos
de 907

trianguio acutanguly  Tridngulo con tres angudos
afudos.

propiedad de adicidn de la lgualdad 51 sumas el
mismo ndmaeno 8 ambos lados de una acoacldn, bos dos
Inchos parmanacsn iguales

propiedad de desigualdad en la suma Sl se suma e
mismo ndmero a cada lado de una desiqualdad, la
desigualdad sique slendo verdadora.

propiedad de identidad de la suma  La suma de
cualguier ndmero y cero 25 e mismo ndmero.

inverso aditive Dos enteras apuestos. La suma de un
entero v su imverso aditiva es cero.

propledad inversa aditiva  La suma de cualguier
nlmero ¥ su inverss aditiva es cera.

dngulos adyacentes  Angubos que comparten el
mismo vértice y un comdan lado, pero na se sobreponen.

dlgebra Rama de las matematicas que trata de las
expresiones con variables,

expresion algebraica  Combinacidn de variables,
nomeros y por bo menos uha operacion.

Glassary GL1



amount of error [Lesson 2-4)  The positive difference
betwean the estimate and the actial amaunt.

angle (Lesson 8-1)  Two rays with a common endpoint
form an angle. The rays and vertex are used to name
the angle.

area [Lesson 9-2)  The measwre of the interlor surface
of a two-dimensional figure.

asymmelric distribution [Leszon 11-4) A distribution
in wiich the shape of the graph on one side of the
center is very different than the other side, or it has
outlers that might affect the average.

cantidad de error  La diferencla positiva entre la
pstimacidn y la cantidad real.

dngule  Dos rayos con wn axtremo comuin forman un
angulo. Los rayos v el vértice se usan para nombrar el
angulo.

drea  La medida de la superfiche interior de una figura
bidimensional.

distribucion asimétrica  Una distribucién en la que [a
forma del grafico en un lado del centro es muy
diferente ded otro kado, o tene vakores atipicos que
pueden afectar al promedio.

bar notation (Lesson 4-1)  In repeating decimals, the
line or bar placed over the digits that repeat. For example,
2.63 indicates that the digits 63 repeat.

base (Lesson B-5) One of the two parallel congruent
faces of a prism.

biazed zample {Lesson -1} A sample drawn in such
2 way that one or more parts of the population are
favored over athers,

bax plot (Lesson 11-4) A method of visually displaying
a distributhon of data values by using the median,
quartdes, and extremes of the data set. A box shows the
middie 50% of the data.

notacion de barra  Linea o barra que =e coloca sohre
los digitos que se replten en decimales periddicos. Por
ejemplo, 2,53 indica que los digitos 63 se repiten.

base Una de las dos caras paralelas congruentes de
un prisma,

muesira sesgeda  Muestra en gue se favorece una o
mids partes de una poblacion,

dingrama de caja  Un mélodo de mostrar visualmente
una distribucitn de valores usando la mediana,
cuartles y extreamos del conjunto de datos. Una caja
muestra el 50% del medio de los datos.

center (Lesson 9-1)  The podnt from wiich all points
on a circle are the same distance.

circle {Lesson9-1)  The setof all points in a plane that
are the same distance from a given point called the
center

circumference [Lesson 9-T)  The distance around a circle.

coofficlent (Lesson 5-1) The numerical factor of a
tarm that contains a variablo.

commission (Lesson 2-5) A payment egual to a
percent of the amount of goods or services that an
employee selis for the company.

GL2 Glossary

centro  El punto desde @l cual todos bos puntos en una
circunferencia estan a la misma distancia.

circule  Conjunto de fodos los puntos de un plana gue
estdn a la misma distancia de wn punto dado
denominada centra.

clreunferencia Distancla en tormo a un circubo.

coeficiente  El factor numéarico de un térming que
conliens una variakbile.

comisidn  Un pago igual a un porcentaje de la
cantidad de blenes o servicios gue un empleado vende
para la empresa.
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cammaon denominator {Lesson 4-1) A common
multipbe of the denominators of twa or more fractions.
24 iz a commion denominator Enr%, g and % because 24
Is the LCM of 3. 8, and 4.

complementary angles (Lesson 8-2) Two angles are
complementary if the sum of their measures is 90°,

complementary events ([Lesson 10-3)  Two events in
which either one or the other must happen, but they
cannol happen at the same time. The sum of the
probability of an event and its complement & 1ar 100%.

complex fraction (Lesson 1-1) A fraction %whme A
andfor B are fractions and B does nol egual zera,

composite figure (Lesson9-3) A figure that is made
up of bwo or more flgures,

compound event [Lesson 10-5)  An event consisting
of two or more simple events.

cong (Lesson B-5) A three-dimensional figure with
one circular base connected by a curved surface 1o a
single polnt.

congruenl [Lesson 8-1)

cangruent angles (Lesson B-1)  Angles that have the
SAME MEaAsLe.

Having the same measure.

congreent figures {Lesson 8-3)  Flgures that have the
same size and same shape and corresponding sides
and angles with equal measure.

congreent segments (Lesson 8-3)  Sides with the
same length.

constant (Lesson 51)  Aterm that does not contain a
variabile.

constant of proportionality (Lesson1-3) A constant
ratio or unit rate of two variable quantities. ILis aso
called the constant of variation.

constant of variation (Lessoni-3) The constant ratia
in & direct variation. It s also called the constant of
proportionality.

constant rate of change (Lesson 1-3)  The rate of
change in a Bnear refationship.

comtn denominador Bl miltipho comin de los
denominadores de dos o mas fracciones. 24 es un
denominadar comiin para % %,y % porque 24 e gl mem
de 3, By4.

dngulos complementarios  Dos Anguios son
complementarios sl [a suma de sus medidas gs 90°.

eventos complementaries  Dos eventos en los cuales
uno o el otro debe suceder, pero no pusden ocurrir al
mismao Gempe. La suma de la probabifidad de un evento
vy su complemento es 1o 100%.

fraccidn compleja  Una fraccion gen la cual A o B
son fracciones ¥ B no e qual a ceno.

figura compuesta  Figura formada por dos o mas
figuras.

evento compuesto
més eventos simples.

Un evenlo que consiste en dos o

cono  Una figura tridimensional con una base
chreular conectada por una superficie curva para un
sodo puento.

congruente  Que liene la mema medida.

angubos congruentes  Angulos gue tienen ka misma
medida.

figuras congreentes  Figuras que tienen el mismo
tamafio y ta misma forma y los lados v los angulos
correspondientes tenen igual medida,

segmentos congruentes  Lados con la misma
longitud.

constante  Término que no contiene ninguna variable.

constante de proporcionalidad  Una razén constanie
0 tasa por unidad de dos canlidades vanables. También
%@ llama constante de variacion.

constante de varaclen  Una razdn constante o tasa
por unidad de dos cantidades variables: Tambbén s
llama constante de proporcionalidad.

razdn constante de cambio  Tasa de camblo an una
relacion [hneal.
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convenience sample (Lesson 11-1) A sampde which
consists of members of a population that are easily
accessed.

cross section (Lesson B-6)  The intarsection of a solid
and a plane.

cylinder (Lesson B-5) A three-dimensional figure
with two paralbel congreent circudar bases connected
by a curved surface.

muestra de convenbencia  Muoestra que incline
miembros de una poblacidn facilmente accesibles.

seccion transversal  Interseccidn de un séldo con un

plang.

cllindre  Una figura tridimensional con dos paraielas
congruentes circulares bases conectados por una
superficie curva.

defining a variable (Lesson 6-1) Choosing a varlable
and a quantity for the variable o represent in an

expression or equation.

degrees (Lesson 8-1)  The most common wnll of
measure for angles. i a cirche were divided Into 360
equal-sized parts, each part would have an angle
measure of 1 degree.

diameter (Lesson 9-1)  The distance across a circle
through its center.

dimensional analysi= [Lesson1-2) The process of
intluding units of measurement when you compute,

discount (Lesson 2-B)  The amount by which the
regular price of an Rem is reduced.

distribution [Lesson 114} The shape of a graph of data.

Distributive Property (Lesson 3-3)  To muliply a sum
by & number, multiply each addend of the sum by the
number outside the parentheses: For any numbers

o b, and ¢, ofb+ ¢} = ab + ocand alb — ¢} =

ab — ae.

Example: 25+ 3 =2 x 5) + (2 x 3} and
B —-Jh=Rx5—2x3

Division Property of Equality (Lesson B-1)  Hyou
divide asch side of an equation by the same nonzarg
number, the two sides remain egual,

Division Property of Inequality (Lesson T-2)  When
you divide each side of an inequality by a negative
number, the ineguality symbol must be reversed for the
ineguality to remain true.

GLA Glossary

definir una variable  El elighr una variable y una
cantidad que esté representada por la varable en una
EXPreSiOn O an Uuna SCLaChon.

grados  La unidad mas comdn para medir Angubos. S|
un circubo se divide en 360 partes iguales, cada parie
tiene una medida angular de 1 grada.

didgmetra  Segmento que pasa por el centro de wn
circulo v lo divide en dos partes iguales.

analizis dimensional  Proceso gue incluye las unidades
de medida al hacer calculos.

descuento  Cantidad que se le rebaja al precio regular
die un articubs.

distribucian  La forma de un grafico de datos.

propledad distributiva  Para multiplicar una suma por
un ndmero, multipliquese cada sumando de la suma por
el ndmero gue estd fuera ded paréntesis. Sean cuales
fuere los ndmeros o, by b+ cl=ab + acy

ol — &) = ab — ac.

Ejemplo: 2{5 + 3) = {2+ 5) + {2+ 3}y
W-3Y=[2-5-2-3)

propledad de igualdad de la division 51 divides
ambaos [ados de una ecuacidn entre o mismo nkmero
no nule, los lados permanecen iguales.

propledad de desiquabdad en la division Cuando se
divide cada lado de una desiguakdad entre un ndmero
negativo, el simbolo de desiqualdad debe Invertirse
para que la desigusidad siga siendo verdadera.
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convensence sample [(Lesson 1110 A sampde which
consists of members of a population that are easily
accescad,

cross section (Lesson B-6)  The intarsection of a solkd
and a plane.

cylinder (Leston B-5) A threo-dimensional figure
with two parallel congruent circudar bases connected
by a curved surface.

muestra de convenbencia  Muestra que inchiye
miembros de una poblacidn facilmente accesibbes.

seccion transversal  Interseccidn de un séido con un

phanag.

cllindre  Una figura tridimensional con dos paralelas
congreentes circulares bases conectados por Lna
superficle curva.

delining a varlable (Lesson 6-1) Choosing a varlable
and a quantity for the varlable o represent in an

eEpression of equation.

degrees (Lesson 8-1)  The most common wnll of
measure for angles. If a circle were divided Into 360

pgual-sized parts, each part would have an amgle
measure of 1 degree.

diameter (LessonS9-1) The distance across a circle
through its center.

dimensional analysic [Lesson 1-2) The process of
including units of measurement when you compule,

discount (Lesson 2-8)  The amount by which the
regular price of an Rem is reduced.

distribution (Lesson 114} The shape of a graph of data.

Distributive Property (Lessan 3-3)  To multiply a sum
by & number, multiply each addend of the sum by the
number outside the parentheses: For any numbers

a. b, and e, alb 4+ c)=ob + ocand alb — ¢} =

ab — aec.

Example: 2(5 + 3) = (2 - 5) + [2 - 3 and
25— 3)=(2+5-@2-3)

Division Property of Equality (Lesson B-1)  Hyou
divide each side of an equation by the same nonzero
number, the two sides remain egual,

Division Property of Inequality (Lesson 7-2)  When
you divide each side of an inequality by a negative
number, the ineguakity symbol must be reversed for the
ineguality to remain true.

GLA Glossary

definir una variable  El eligr una variable y una
cantidad que esté representada pos la varable en una
EXPresion o en und eCuacion.

grados  La unidad mas comdn para medir angubos. S|
un circulo se divide en 360 partes iguales, cada parte
tiene una medida angular de 1 grado.

didmetro  Segmento que pasa por el centro de wn
circubo v lo divide en dos partes iguales.

andlisis dimenzional Procesa que inchne (s unidades
de medida al hacer calculos.

descuenio  Cantidad que se le rebaja al precio regular
de un articubko,

distribucion  La forma de un grafico de datos.

propledad distributiva  Para multiplicar una suma por
un nimero, multipiouese cada sumando de la suma por
el ndmera que esta fuera del paréntesis. Sean cusles
fuere los ndmeros o, b,y o, ab + c) = ab + acy

alh — ) = ab — ac.

Ejemplo: 25 + 3) = (2- 5 + 2+ 3)y
25-3=2-5-@2-3)

propiedad de igualdad de la divisidn 51 divides
ambos lados de una ecuacidn entre ol mismo ndmero
no nulo, los lados permanecen guales.

propiedad de desiquakdad en la division  Cuando se
divide cada lado de una deslgualdad entre un ndmero

negativo, el simbolo de desigualdad debe invertirse
para que la desigusldad siga siendo verdadera.
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double box plot (Lesson M-d4)  Two box plots graphed
on the same numbaer lina.

double line plot [Lesson 11-4) A method of visually
displaving a distribution of two sets of data values
where each value is shown as a dot above a number
line,

doble diagrama de caja  Dos diagramas de caga sobre
la misma recta numérica.

doble disgrama de linea  Un método de mostrar
visuaimente una distribucién de dos conjunios de
valores donde cada valor se muesira como un punio
arriba de una recta numerica.

edge (Lesson B-5)  The line segment where two faces
of a polyhedron intersect,

enlargement (Lesson B-4) An image larger than the
original.

eguation {Lesson 6-1) A mathematical sentence that
contains an equals sign, =, stating that two quantities
are egual.

eguiangulsr (Lesson B-3)  In a polygon, all of the
angles are congruent.

equilsteral (Lesson 8-3)  Ina polygon, all of the sides
are congruent,

eguilateral iriangle (Lesson 8-3) A Inangle having
three congruent sides.

eguivalent equations (Lesson 6-1)  Two or more
equations with the same solution.

egquivalent expressions (Lescon 5-1)  Expre<sions that
have the same value,

egulvalent ratios (Lesson1-2)  Two ratios that have
the same value.

evaluate (Lesson 61} To find the value of an
ERpression.

even! (Lesson -1 The desired outcome or set of
outcomes in & probahility experiment.

experimental probability (Lesson 10-2) An estimaled
probability based on the relative frequency of posithve
outcomes occurring during an expedment. It s based
on what acteally occured during such an expasiment.

borde  El segmento de linea donde se cruzan dos
caras de un poliedro.

ampliacidn  Imagen més grande que la original.

ecuacién  Enunclado matematico gue conthene el
signa de igualdad = indicando gue dos cantidades son

lguales.

equiangular  En un poligono, todos los dngudos son
congruentes,

equilétere  En un poligono, todos los lados son
Congruentes.

trianguio equildiero  Tridngulo con tres lados
congruentes.

ecuaciones equivalentes  Dos o més ecuaciones con
la misma solucidn.

expresiones equivalentes  Exprosiones que tenen al
mitsmo valor.

rarones equivalentes  Dos razones gue tenen el
mismo valor

evaluar Calcudar of valor de una expresion.

evento  El resultado deseado o conjunta de resuflados
ef un expenments de probabilidad,

probabilidad experimental Probabilidad estimada
que se basa en ka frecuencia relativa de bos resultadas
positivas que acurren duranie un experimenta, Se basa
en lo que en reaidod ocurre duramte dicho
experimenta,
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face [Lestonm B-5) A fiat surface of a polyhedron.

factor [Lesson 5-4) To write a number as a product
of its factors,

factored form {Lesson 5-4)  An expression expressed

as the product of its factors,

factors [Lesson 5-1)  Two or more numbers that are
miultiplied together to form a product.

fee [Lesson 2-5) A payment for a service. It can be a
fixed amount, a percent of the charge, or bath.

cara  Una superficie plana de un paledra.

factorizar  Escribir un nimero como el producto de
sus factones,

forma factorizada Una expresidn expresada como e
producty de sus factores,

factores  Dos o mAas nimenos que se multiplcan entre
i para formas un producto.

custa  Un pago por un servicio. Puede ser una
cantidad fija, un porcentaje del cargo, o ambos.

graph {Lessen 14) The process of placing a point on
a number line or on a coordinate plane at its proper
Iocation.

gratuity [Lesson 2-T)  Also known as a tip. It s a small

amount of maney in return for a service.

greatest common factor (GCF) af two monamials
{Lezson 5-4) The greatest monomial that is a factor
of both monomials. The greatest common factor also
includes any variables that the monomials have in

COrMr .

graficar Proceso de dibujar o trazar un punto en una
recta numerica o en un plano de coordenadas en su
ubdcacidn correcta.

gratificacién  También conocida como propina. Es una
cantidad pequefia de dinera en retribucidn por wn
senvicio.

mayor factor comin (GCF) de dos monomics  El
momomio méds grande que es un factor de ambos
monomios. El factor comin mas grande tambdén incluye
las variables que los monomios Uanen & comdn.

Irequality (Lesson 7-1)  Anopen sentence that uses
<<, 2 F = of 2 o compare two quantities,

inference (Lesson 19-1) A prediction made about a
population.

integer (Lesson 3-1)  Any number from the set
[.—4,—3,—2 —1.0,1,2 3,4, _] whera __means
continues without end.

interest [Lesson 2-9)  The amount pakd or earmed for
the use of the principal.

GLE Glossary

desiqualdad  Enunciado abierto que usa <, =, #. =,
0 = para comparar dos cantidades,

inferancia  Una prediccidn hecha sabre wha poblacidn.

entere  Cualguder ndmero ded conunto .. —4, —3.
—2,—1,0,1, 2,3, 4, ), donde __ significa que continua
gim fin

interds  La cantidad pagada o ganada por el wso del
principal.
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interguartile range (IGR) [Lesson 1-4) A measure of
variation in a sot of numerical data, the interguartibe
range is the distance between the first and third
quartiles of the data set,

imvalid inference {Lesson 111} An inference that is
bazed on a biased sample of makes a concluskon not

suppaorted by the results of the sample.

Inverse Property of Multipbcation {Lesson 6-1) The
product of & number and 1= multiplicalive inverse is 1.

ispsceles triangle (Lesson B-3) A trianghe hawving at
least two congruent sides.

rango intercuartil (RIQ)  E rango bntercuartil, una
medida de la variacion en un conjunto de datos
numéricos, e la distancia entre ol primer y el tlercer
cuartl del conjunto de datos

inferencia invilida  Una Inferencia que se basa en una
muestra sesgada o hace una conclusion no apoyada por
Ios resuftados de la muestra.

propiedad inversa de la multiplicacion  El producto de
un numero ¥ su imerso multiphcativo es 1.

tridngulo isdsceles  Tridngulo gue tiene por 1o menos
dos lados congruentes.

lateral face (Lesson 9-5) Ina polyhedron, a face that
Is not & base.

lateral surface area (Lesson9-5) The sum of the
areas of all of the lateral faces of a solid.

least comman denomingtor (LCD) (Lesson 4-1) The
least common multiple of the denominstors of two or
maore fractions. You can use the LCD to compare
fractions.

like terme (Lesson 5-1)  Terms that contaln the same
variable{s) raksed to the same power. Example: Sr and
B are ke terms.

likelihood [Lesson 10-1) The chance of an event
occurring.

linpar expression (Lesson 5-2)  An algebraic
expression in which the variahle i ralsed to the fiest
power, and variables are neither multiplied nor divided.

linear relationship {Lesson 1-4) A relationship for
which the graph is-a straight line.

cara lateral  Enun polledro, las caras gue no forman
las bases.

drea de superficie lateral  Suma de las dreas de todas
las caras de un sdlido.

minimo comun denominador imed) B menor de los
miltiplos de los denominadores de dos o mds
fracciones. Poedes usar el minimo comin denominadar
para comparar fracciones,

términas semejante  Términos que contkenen las
mismas variable(s) elevadas a la misma polencia,
Ejempla: Sx v by son términos semajante.

probabllidad L probabilidad de que oourra un évento.

expresion ineal  Expresidn abyebraica en la cual la
variable se pleva a la primera potencia.

rednehin lneal
una linea recta,

Una relacidn para la cual la grafica es

markdown (Lesson 2-8)  An amount by which the
requbar price of an item is redocod.

markup [Lesson 2-T)  The amount the price of an ilem
Is Increased above the price the store paid for the item

rebaja  Una cantidad por la cual el precio reqular de un
articulo se reduce.

margen de utilidad Cantidad de sumento en el precio
de un articudo por encima del precio que paga la tienda
por dicho articulo.

Glossary GLT
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mean (Lesson 4]  The sum of the data divided by
the number of tems in the data set

mean absolute deviation (MAD) (Lesson 11-4)

A measure of variation in a set of numerical data,
computed by adding the distances between each data
value and the mean, then dividing by the number of
data values,

measures of center (Lesson 114)  Mumbers that ane
used to describe the center of a ot of data. These
measures incliede the mean, median, and mode.

measures of varlation [Lesson H-4) A measure used
to desctibe the distribution of data,

median [Lesson 14 A measure of cemter in a set of
numerical data. The median of a list of values |s the
value appearing at the center of a sorted version of the
list—aor the mean of the bwo central values, If the list
contains an even number of values,

monomial (Lesson 5-4) A number, varlable, or
product of a number and one or more variables,

Multiplication Properly of Equality [Lesson B6-1) H you
miultipty each side of an equation by the same nonzerno
number, the twao sides remain egual.

Multiplication Preperly of Insguality [Lesson 7-3)
When you multiply each side of an ineguality by a
negative number, the inequality symbaol must be
reversed for the inequality to remain true,

Multiplicative Identity Property (Lesson 3-3)  The
product of any numbser and one |s the numbser.

multiplicative inverse (Lesson4-5)  Two numbers
with a praduct of 1. For example_ the multiplcative
imverse n1'§ i 7

Multiplicative Property of Zera (Lesson 3-3) The
product of any number and 2eo 5 2e00.

media Lo suma de los datos dividida entre el ndmero
total de articulos en ol conjunto de datos.

desviaciin media absoluta  Una medida de variacidn
en un comjunto de datos numérioas que se cabeula
sumando las distancias entre ef valor de cada dato y la
media, y luego dividiendo entre el nimero de valones,

medidas dol cenfre NOMeros que S8 USEn par
describir el centro de un conjunto de datos. Estas
medidas incluyen la media, la mediana y la moda.

medidas de variacion  Medida wsada para descrbir la
distribucion de kos datos.

medians  Una medida del centro en un conjunto de
dados nimericos. La mediana de una lista de valores es
el valor que aparace en el centro de una version
ordenada de [ lista, o la media de dos valores cenlrales
i la lista contiene un mimera par de vakores,

monomio  Namero, variable o producto de wh ndmeng
¥ una o mis variables.

propledad de multiplicacion de la igualdad  5i
muktipbicas ambos lados de una ecuacidn por el mismo
nimera no nulo, lo lados permanecen guales.

propledad de desigualdad en la multiplicacion

Cuando se multiplica cada lado de una desiqualdad por
un nimera negativo, el simbolo de desigualdad debe
invertirse para que la desiqualdad siga siendo
verdadera.

propiedad de identidad de la multiplicacién  El
producto de cualguber nimera y und &5 &l mismao
MLETE G,

imierso multiplicative  Dos nidmeros cuye producto
85 1. Por ejemplo, el inverso mudtiplicativa :ﬁe%es %

propledad del coro an la multiplicacién  El producto
de cualquier niimero y Ceno es cero.

negative imeger (Lesson 3-T)  An integer that s less
than zero. Negative integers are written with a — sign,

GL8 Glossary

enters negative  NOEmMer menor que cero. Se escriben
oon el signo —.
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net [Lesson 9-5) A two-dimansional figuee that can
be used to bulld a three-dimensional figure.

nonpropariional (Lessan1-3)  The relationship
between two ratios with a rate or ratio that s not
constant.

numerical expression [Lesson 5-1) A combination of

numbers and operations.

red  Flgura bidimensional que siree para hacer una
figura tridimensional.

no proporclonal  Relacidn entre dos razones cuya tash

O fARan no es constante;

expresion numérica Combinackn de ndmeros y
Operaciones.

obtuze angle (Lesson B-1) Any angle that measures
greater than 307 but less than 180°.

obtuse trisngle (Lesson B-3)
obtuse angle.

A triangle having one

opposites [Lesson 3-1)  Two integers are opposites if
they are represented on the number line by points that
are the same distance from 2ero, but on oppasite sides
of zero. The sum of two opposites is zero.

order of operations (Lesson 4-6)  The rules to fallow
when more than one operation s used in a numerical
expression,

1. Evaluate the exprossions inside grouping symbals.

2. Evaluate all powers,

3. Multiply and divide in order from left to right.

4. Add and subtract in order from ledt to right.

outcome {Lesson 10-1)  Any one of the possible
results of an action. For example, 4 is an oulcome when
& number cube is rolled.

dngulo obtuso  Coalguler dngulo que mide mas de
90° pero menos de 180°.

trigngubo obtusdnaulo  Tridngulo que tene un dngudo
obituso,

opuestes  Dos enteros son opuestos <l en b recta
numérica, estén representados por puntos gue
equidistan de cero, pero en direcciones opuestas. La
suma de dos opuesios es cero.

orden de las operaciones  Reglas a sequir cuando se
usa mas de una operacion &n una expresion numérca.

1. Primero, evalia las expresiones dentro de los
simbolos de agrupacion.

2. Evalia todas las potenclas.

3. Multiplica y divide en arden de izquierda a derecha,

4_Suma y resta en orden de izguberda a derecha.

resultado  Cuabguiera de los resultados posibles de
una acchon. Por ejemplo, 4 puede ser un resultado al
lanzar un cubo numerado.

parallelogram (Lesson9-3) A quadrilateral with
oppasite sides parallel and opposite sides congruent.

percent error [Lesson 2-4) A ratio that compares the
inaccuracy of an estimate (amount of error) 1o the aclual
Amount.

percent of change (Lesson 2-3) A ralio thal comparnes
the change in a quantity to the ariginal amount.

amaunt of chanmge 100

percent of change = iz amount

paralelograme . Cuadrildters cuyos lados opuestos
son paralelos y congruentes.

porcentaje de error  Una razdn que compara b
inexactitud de una estimacian (cantidad del error) con la
canticad real.

porcentaje de cambio  Rardn gue compara @ cambio
en una cantidad a la cantidad oniginal.

cantidad ded cambén

cantidad orginal 100

porcentaje de camblo =

Glossary GLD
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percent of decrease (Lessom 2-3) A negative parcent
of change.

percent of increase (Lesson 2-3) A positive pescent
of change.

pi [Lesson 8-1)  The ratio of the circumierence of a
circle to its Mameter. The Greek letter w represents this
number. The value of pl is 31415926 Approximations
for pi are 334 and 22,

plane (Lesson 8-5) A two-dimensional flat surface
that extends inall directions,

polygon (Lesson 9-3) A simple dosed figure formed
by three ar more straight line segments.

polyhedron (Lesson 8-5) A three-dimensional figure
with faces that are pohygons.

population [Lesson 11-1)  The entire group of items or
individuals from which the samples under consideration
are laken,

positive mteger (Lesson 3-1)  An integer that is
greater than zero. They are written with or withoul 8 +

sign.

principal [Lesson 2-9)  The amount of maney
deposited or borrowed.

prism (Lesson 8-5] A polyhedron with two paraiied
congruent faces called bases.

probabliity [Lesson10-2] The chance that some
even! will happen. It & the ratio of the number of
favorable outcomes to the number of possible
outcomes,

probability experiment [Lesson 10-2)  When you
perform an event o find the likelthood of an evenl.

probability model {Lesson 10-3)  Amodel used to
assign probabilithes 1o outcormes of a chance process by
examining the nature of the process.

properties [Lesson 3-1)  Statements that are true for
any number or vanable.

proportion {Lesson 1-5)  An equation stating that two
ralios of rates are equivalent.

GL10 Glossary

porcentaje de disminucidn  Porcentaje de cambio
negative.

porcentaje de aumenta  Porcentaje de cambio positive.

pi  Relackdn entre |a crcunferencia de un circulo y su
didmetro. La letra griega T representa este nimerao. El
valos de pl es 33415926 . Las aproximaciones de pi
son 314y 2.

plang  Superfiche bidimenskonal gue se extiende en
tedas direcciones,

poligono  Figura cerrada simple formada por tres o
més segmentos de recta,

poliedre  Lina figura tidimensional con caras que san
poligonos.

poblacidn  El grupo total de individeos o de articulos
del cual se toman fas muestras bajo estisdio.

entero positive  Entero que es mayor gue cero; 58
escribe con o sin el signo 4+

capital Cantidad de dinera que se deposita o s toma
prestada.

prisma  Un poliedro con dos caras congruentes
paraledas Hamadas bases.

probabliidad  La posibilidad de que suceda un eventa.

Ex la rardn del nimeros de resultados favorables af
nimera de resullados posibles.

oxperimento de probabilidad Cuando realiza un
eventa para enconfirar la probabilidad de un evento.

modelo de probabilidad  Un modelo usadao para
asignar probabilidades a resuitados de un proceso
aleatorio examinando la naturalera del proceso.

propledades  Enunciados que son verdaderas para
cualguier nimera o varlable.

proporcidn  Ecuscidn gue indica que dos razones o
tasas son equivalentes.
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proportional [Lesson 1-3)  The redationship batween
two ratios with a constant rate or ratio.

pyramid (Lesson B8-5) A palyhedron with one base
that is a pohygon and three or more triangular faces that

meel al & common veriek

proporcional  Relacidn entre dos razones con una tasa
o razan constante.

pirdmide Un poliedro con una base que o5 un poligom
y tres o mds caras rlangulares que & encueniran en wn
vertice comun.

guadrilateral (Lesson9-3) A closed figure having
four sides and four angles,

cuadrlalero  Fhgura cerrada gue tene cuatro lados y
cuatre angulos.

radius [Lesson 9-1)  The distance from the center of a
circle to-any point on the circle.

random [Lesson 10-2)  Outcomes ocour at random if
each outcome accurs by chance. For example, rolling
@ numbes on a number cube occurs al random.

rate [Lesson 1) A special kind of ratio in which the
units are differant.

ratio [Leston 1-1) A comparison between Lwao
quantities, in which for every & units of one quantity,
there are b units of another guanitity.

rational numbers (Lesson4-T)  The set of numbess
that can be written in the form %, where a and b are
integers and b =+ 0.

Examples: 1= { % —23= "Tfa

reciprocal [Lesson4-5)  The multiplicative inverse of
& number,

rectangular prism (Lesson 9-4) A prism that has two
parafled congruent bases that are rectanghes.

reduction [Lesson 84) An image smaller than the
original.

regular polygon (Lesson 9-3) A palygon that has all
sides congruent and all angles congruent.

regular pyramid (Lesson 9-%) A pyramid whose baso
I= a reqular polygon and tn which the segment from
the vertex to the center of the base s the altitude.

radic  Distancla desde & centro de un clrculo hasta
cualguiera de sus puntos.

arar  Los resuftados ocurren aleatoriamente <l cada
resultado ocurre por casualidad. Por ejemplo, sacar un

numero e un cubo numerado ocurre al azar.

tasa  Untipo especial de relacidn en el que las
unidades son diferentes.

razdn  Una comparacidn entre dos cantidades, en la
que por cada o unidades de una cantidad, hay unidades
b de olfra cantidad.

numeras racionales  Conjunto de ndmeros que puede
escribirse en ka forma E donde o v b son mdmeros
enterosy b+ 0.

Elemplos:1= 1.5, —23=-2

reciproce  El inverso mudtiplicativo de wn nimero.

prisma rectangular  Un prisma con dos bases
paraledas congruenies gue son rectangubos.

reduccion  Imagen mas pequefia que la original.

poligono regular  Poligono con todos kos lados y todos
los angulos congrupntes.

pirdmide regular  Pirdmide cuya bate os un poligono
regular v en la cual ef segmento desde of vértice hasta
el centro de la base es la altura.

Glossary GLT
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relative frequency [Lesson 10-2) A ratio that
compares the frequency of each category 1o the lotal.

relative frequency graph [Lesson 10-2) A graph used
1o organize occurrences compared to a total,

relative frequency lable (Lesson10-2) A table used
Lo organize ocourrences compased 1o a total.

repeating decimal (Lesson 4-1) A decimal in which 1
of mare digits repeal.

rhombus (Lesson 9-3) A parallelogram having four
comgruent sides.

right angle [Lesson 8-1)  An angle that measures
exacthy 90°.

right triangle (Lesson B-3) A triangle having one
right angle.

frecusncia refativa  Razdn que compara la frecuencia
de cada categoria o total.

gréfico de frecuencia relativa  Grafico ullizado para
organizar s ocurrencias en comparacion con un Lotal.

tabla de frecuencia relativa  Una tabla utifizada para
organizar las ocurrencias en comparacion con un Lotal.

decimal periddico  Uin decimal en el gue e repiten 1 o
mias digitos.

rambo  Paralelogramo gue tene cuatro lados
congruentes.

anguio recto  Angulo que mide exactamente 907,

tridngudo recténgulo  Tridgngulo gue tiene un dngubo
recio,

sales lax (Lesson 2-6)  An additional amount of
money charged an items that people by,

semple [Lesson 1) A randomly setected group
choszen for the purpose of collecting data.

sampie space [Lesson 10-3) The sel of all possible
outcomes of a probability experiment.

scade [Lessom 8-4) The scabe that gives the ratio that
compares the measuraments of a drawing or moded to
the measuraments of the real object.

scale drawing (Lesson B-4) A drawing that is used to
represent objects that are too large or too small to be

drawn at actual size.

scale factor (Lesson 8-4) A scale written as a ratio
without units in simplest form.

scale model (Lesson B-4) A model used lo represent
objects that are too large or oo smaill 1o be built at
actual size.

scalene triangle (Lesson 8-3) A lrlangle having no
congruant sides,

Impuesto sobre las ventas  Cantidad de dinero
adicional que se cobira por los articulos que se Compran.

muestra  Gropo escogido al azar o aleatoriamente gue
& A con el propdsito de recones datos.

sspacio muestral  Conjunto de todos los resultados
posihles de un experimento probabilistico.

escala  Razdn gue compara las medidas de un dibujo
o modelo a las medidas del objeto real.

dibujo a escala  Dibujo que Se usa para represontar
objetos que son demasiado grandes o demasiado
pequefios como para dibujarios de tamafio natural.

factor de escala  Fecala esorita como una razdn sin
unidades en forma simplificada.

modelo a escala  Réplica de un objeto real, &l cual e
demasiado grande o demasiado pequefio como para
construirto de tamafio natural.

tridngulo escaleno  Tridnguba sin lados congruentes,
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selling price  (Lesson 2-T)  The amount the customer
pays for an item.

somicircie [Lesson9-2)  Hall of a circle. The formula
for the area of a semicircle is A = %m".

simple event (Lesson #0-2)  One outcome or &
collection of outcomes.

simgple interest (Lesson 2-9)  The amount paid or
earned for the use of money. The formula for simple
interest Is | = pvl.

simple random sample [Lesson 13-1)  An unbiased
sample where each tem or person in the population k&
&5 likely to be chosen as anmy other.

simplest form (Leston 5-1)  An expression i in
simplest form when it is replaced by an equivalent
expression having no like terms or parentheses,

simplify {Lesson5-5)  Write an expression in simplest
form.

simulation [Lesson10-6) An experiment that i
designed 1o modad the action In a given situation.

stant hedght [Lesson 9-5)  The height of each lateral
face.

solution (Lesson 6-1) A replacement value for the
variable in an open sentence. A value Tor the variabbe
that makes an equation true. Example: The solution of
R=x+Tith

statistics [Lesson -1} The study of collecting,
organizing, and interpreting data.

sirpight angle [Lesson 8-1)  An angle thal measures
exactly 180°.

sizatified random =ample (Lesson 11} A samplein
which the population is divided into groups with similar
traits that do not overlap. A simple random sample s
then selected from each group.

Subtraction Properly of Equality (Lesson 6-1) [ you
subtract the same number from each side of an

equation, the two sides remain equal,

precio de venta  Cantidad de dinero que pacga un
consumidor por wn articulo.

semicircude  Medio circulo. La farmula para el drea de
un semicirculo es A = %m".

eventos simples  Un resufiado o una colecclon de
resultados.

interés simple  Cantidad gque e paga o que se gana
por el uso del dinero, La fdrmuda para calcular el interés
simple es | = prl.

muestra aleatosla simple  Muestra de una poblacidn
quee ene [a misma probabilidad de escogerse que
Cualguier otra.

expresidn minima  Expresidn en su forma mas simplha
cuando es reemplazada por una expresion equivalentea
que no tene Erminos similares ol paréntesis,

simplificar  Escribir una expresidn en su forma més
simple.

simulacion  Un experimento disefiado para modelar ks
BCCion en una situacién dada.

altura obbcua  Altura de cada cara lateral.

solucidn  Valor de reemplazo de la varfable en un
enunciado ablerto. Valor de fa variabbe gue hace que
una ecuacidn sea verdadera. Ejemplo: La salweian de
R=x+Tezh

estadistica  Estudio gue consiste en recopllar,
orgamizar e interpretar datos.

dngulo llano  Angulo que mide exactamente 180",

muestra aleatorla estratificada  Una muestra en la
gue [a poblacién se divide en grupos con rasgos
simiares que no se superponen. A continuacdan, se
splecciona una muestra aleatoria simple de cada grupo.

propledad de sustraccion de la igualdad — Si restas o
mismo ndmero de ambaos lados de una ecuaciin, los

dos lados permanecen iguales.

Glossary GL13
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Subtraction Property of Inequality [Lesson 7-1) I you
subtract the same number from each side of an
inequality, the inequality remains troe.

supplementary angles (Lesson B-2)  Two angles ane
supplementary if the sum of their measwres s 180°.

surface area [Lesson 9-5)  The sum of the areas of all
the surfaces (faces) of a three-dimensional figure.,

sigrvey (Lesson 1-1) A question or sel of guestions
designed to collect data about a specific group of

people, or population.

symmetric distribution (Lesson T1-4) A distribution in
which the shape of the graph on each side of the center
i sirnibad;

systematic random sample (Lesson 11-1) A sample
where the lems or people are selecled according o a
specific time or item interval,

propledad de desiqualdad en la resta 51 e resta of
mismo nimero a cada lado de una desigualdad, la
desigualdad sigue siendo verdadera.

angulos suplementarios  Dos dngulos son
suplementarios st la suma de sus medidas es 180"

dreade superficie  La suma de las dreas de lodas las
superficios [caras) de una figura tridimensional.

encuesta  Pregunta o conjunto de preguntas
disefadas pars recoger dalos sobre un grupo
especifico de personas o poblacidn,

distribucian simétrica Distribucién en la que ka forma
de [a grafica en cada lado ded centro es similar

muesira aleatora sistermndtica  Muestra en gue los
elementos o personas se ellgen segln un intervalo de
tiempo o elemeanto especifico.

term (Lesson 5-1) A number, a varlable, or a product
of guotient of numbers and variablies,

terminating decimal (Lesson 4-1) A decimal with &
repeating digit of 0.

theoretical probability (Lesson #0-3]  The ratio of the
number of ways an event can occur to the number of
possible outcomes In the sample space. I ks based on
what showd happen when conducting a probability
experiment,

theoretical probability of & compownd event

[Lesson 10-5) The ratio of the number of ways an
event can occur to the number of possible cutcomes In
the sample space. It & based on what showd happen

witen conducting a probability experiment.

three-dimensional figure (Lesson 8-5) A figure with
length, width, and helght.

tig (Lesson 2-7) Aleo known as o gratuity, i = a small
amount of money in return for a service.

trapezold (Lesson 9-3) A quadrilateral with one padr
of parallel skdes.

GL14 Glossary

lérmine  Mimers, variable, producto o cociente de
nimeros y de variahbes.

decimal finito  Un decimal que thene un digito que se
repite gue es 0.

probabilidad tedrica  Razdn del mimero de maneras en
que puede ocurrir un evento al ndmeno de resultados
pasibles en el espacio muestral. Se basa on o gue
deberio pasar cuando se conduce un experiment
probabilistico.

probabilidad tadrica de un evento compoeesta  Razan
del ndmero de maneras en gue puede oCurtc un evento
al numero de resultados posibles en el espacio muesiral,
5e bata en bo gue deberda pasar cuando se condute un

experimento probabikstico.

figura tridimensional  Figura que thene largo, ancho y
alto.

propina  Tambidn conocida como gratificacidn; o< una
cantidad pequefia de dinero en recampensa par un
serviclo.

trapecio  Cuadrildtero con un dnico par de [ados
paraledos.
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tree diagram [Lesson 10-5) A diagram usad ta show
the sample space.

triangle (Lesson B-3) A figure with throe sidos and
three angles.

triangular prism [Lesson 9-4) A prism that has two
parallel congruent bases that are triangles.

twio-step eguation (Lesson 6-2) An equation having
two different operations.

two-step ineguality (Lessom 7-6)  An Inequality that
contaims twa sperations.

diagrama de arbal
el pzpacio muestral.

Diagrama que se usa para mostrar
tridgngule  Flgura con tres lados y tres dngulos.
prisma triangular  Un prisma que tiene dos bases

congruentes parabelas gue tridngulos.

ecuacion de dos pasos  Ecuacidn que contiense dos
operaciones distintas.

desigualdad de dos pases  Desigualdad que contiene
dos operaciones.

unhiased sample (Lesson 11-1) A sample
representative of the entive population.

unifarm probability mode] (Lesson 10-3)
A probability model which assigns equal probakbsdlity

to all outcomes.

undt rate (Lesson 1) A rate inwhich the first quantity
Is compared 1o 1 unil of the second quantity.

unit ratio [Lesson 1-2) A ratlo in which the first
quantity is comparad to every 1 undt of the secomd
quantity,

muestra no sesgada Muestira gue se selecciona do
modo que se representativa de la poblacidn entera,

modelo de probabllidad uniforme  Un modelo de
probabilidad que asigna igual probabiidad a tedos los
resutiados.

tasa unitaria  Una tasa en la gue la primera candidad
s compara con 1 unidad de la sequnda candidad.

razon unitaris  Una reladdn en la gue la primera
cantidad se compara con cada 1 unidad de la seqgunda
cantidad.

valid inference (Lessom 11-1) A prediction, mada
about a population, based an an unbiased sampile that
Is representative of the population.

valid sampling method (Lesson 11-1) A sampding
method that is: representative of the populaticn
sedected al random, where each member has an egual
chance of being selected, and large enough 1o provide
atcurate data.

variability [Lesson 11-3}) A measwre that describes the
amount of diversity in values within a sample or
samples.

vatlable [Lesson 5-1) A symbol, usually a letter, used
to represent a number In mathematical expressions or
sentences,

inferencia vélida Una prediccidn, hecha sobre una
poblacion, basada en una muestra imparcial gue es
representativa de la poblackin.

mélodo de muesireo valida  Un método de muestreo
que es: representalivo de la poblacion seleccionada al
azar, donde cada miembro tene la misma oportunidad
de ser seleccionado v suficlentemente grande para
proparcionar datos precisas.

variabilidad Medida gue describe la cantidad de
diversidad en valores dentro de una muestra o musstras.

variable Simbolo, por lo general una letra, gue se wsa
para representar un ndmena en expresionas o
enunciados matematicos.

Glossary GL1S
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verfex (Lesson B-1) A vertex of an angle is the
common endpoint of the rays forming the angle.

vertew [Lesson B-5)  The point where three or more
faces of a polyhedron intersect.

vertical angles (Lesson B8-1)  Opposite angles formed
by the intersection of two lines. Vertical angles are
congrent

vertices (Lesson 8-5)  Plural of vertex.

visual overlap (Lesson 11-4) A visual demonstration
that compares the centers of two distributions with thekr
variation, or spread.

volume [Lesson 9-4)  The number of cubic units
neadod to fill the space oocupbed by a sobid.

voluntary response sampbe (Lesson 11-1) A sample
witich imvolves anly those who want to participate in the

sampling.

vértice  Elwértice de un angulo es ol extremo comin
de los rayos que lo forman.

virtice El punto donde tres o mas caras de un
poliedro se cruzan.

dngulos opuestos por el vértice  Anqulos opuestos
formados por la interseccidn de dos rectas. Los angulos
opuestos por el wartice son congruenies.

wortices  Plural de verthes,

suparposicion visual  Una demostracion visual que
compara los centros de dos distribuciones con su
variaciin, o magnitud.

volumen  Nimero de unidades cidbicas gue se
requberen para Benar al espacio que ocupa wh sdldo.

muesira de respuesta voluntara  Muestra gue
Involucra sdlo aguellos que quleren participar en el
muestren.

wholesale cost (Lesson 2-T)  The amount the store
pays for an item.

coste al por mayor  La cantidad que ka thenda paga
por un articudo.

rero angle (Lesson 8-1)  An angle thal measunes
exactly 0 degrees.

rero pair (Lesson 3-1)  The result when one positive
counter |s paired with one negative counter. The value
of a zero palr s 0.

dngulo cero  Un dngulo gue mide exactamente
0 grados.

par nulo  Resultado de hacer coordinar una ficha
positiva con wha negativa. El valor de un pas nulo es 0.
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Acute angle, 391
Acuie triangle, 413

Addition Property of Equality,
2719

Additicn Property of Inequality,
332

Additive imverse, 130-131,
185186, 251-252

Additive Inverse Property,
130, 154

Adjacent angle, 39z
find missing values, 397
Algebra tiles, 279, 285, 307
Algebraic expressions
constant, 233
like terms of, 233
simplifying, 233-238, 267-268
termis of, 233
Angles
acirte, 3591
adjacent, 396
complementiany, 403
namirg, 391
obtuse, 391
right, 391
stratght, 351
supplementary, 406
wertex, 351
vertical, 392-353
Zero, 351

brea
of circles, 457455
of composite figures, 467470
of semicircles, 460

Asymmetric distribution,

a03-604

Bar diagrams, 289, 289 307, 317
Bar notation, 178

Bases of three-dimensional
figures, 435

Biased sample, 578580

Center of a circle, 447

Circle, 447
area of, 457-459
center of, 447
circumference of 445-452
diameter of, 447
radius of, 447
Chrcumference, 448452
Coefficient, 233

Commisskon, W07
amount of sales, 14
Complementary angles,
A03-4405
find missing values, 404405

Complementary events,
533-534

Complex fraction, 3-4

Composite figure, 467
surface area of, 499-500
vilume of 497458

Compound events
probahbility of 547-556
sample space, 547-550
simulating, 559565

Cone, 436

Congruent, 353

Constant, 233

Constant of
proportionality, 24-25, 34,
4142
from eguatons, 41
from graphs, 34
from tables, 24

Convenience sample, 578-580
Cross section, 437-438
Cubic umit, 485

Cylinder, 436
Decimals
as coeflicients, 284
as fractions, 197

Index

repeating, 178
terminating, 178, 187, 188, 215

Defining a varable, 285
Diameter, 447

Discount, 91-53
combined, 92
find original price, 94

Distribution, 503604

Distributive Property, 154,
237-738

Division Property of
Equality, 2759

Division Property of
inequality, 349, 357-359

Double box plot, 605

Double dot plot, B05

Drawing. riangles, 414420

Edges of three-dimensional
figures, 435

Eguality, Properties of, 279
Eguations, 280
additicn, 280
division, 282
equivalent, 280
miuftiplication, 281
subtraction, 281
two-step
sohdng, 289292
299302 307312,
I7-320
writing, 299302, 317-320
writing one-step, 285

Eguilateral triangle, 413
Eguivalent equations, 280
Event, 51

Experimental probakbsilitg,
L21-522
Expressions, 141, 200
additive Inverse, 251
divide, 162
miuttiply, 152, 153
subtract, 141

index 1IN



Faces of three-dimensional
figures, 435

Factors. 259, 262264
Fee, 107 10

Figures
composite, 4597
geometric, 351438
three-dimensional, 435436

Foldables, 28, 38, 46, 57, 70, 121,

136, W5, 156, 164, 171, 194,
200, 210, 218, 337, 748, 356,
264, 273, 2096, 304, 314, 3223,
325, 338, 346, 354, 362, 370,
382, 385, 400, 410, 441, 484,
484, 505, 526, 536, 556, 569,
G2, 519

Formuias
area of a drcle, 457
circumierence, 448
diametes, 447
simple interest, 9%
surface area
of a prism;, 487
of a pyramid, 451
winlme
of a pyramid, 478
of a prism, 475
Fractions
as coefficlents, 783
as decimals; 1779180, 197
complex, 4

Graphic Drganizers, 58, 122, 172,

228, 274, 326, 386, 442, 506,
570, 620

Gratuity, B3
Greatest commaon factor (GCF),

258361

Inequalities, 331

graphing, 332, 333334,
350-352, 360362,
3T8-380

sotwing, 333-334, 342344,
350352, 360362,
365-368, 373-380

two-step, 373

writimg, 341-344, 365368

IN2 Index

Inference, SBO-SE1, 606, GOE,
613-614

Integers
addition, 127125, 131-135
additive inverse, 130, 131
distance betwesen, 142-144
division, 159-162
multiplication, 1459154
subtraction, 139141

Imberest, S5—02
simple, 95

Invalid inference, 580-581
Izosceles rlangle, 413

Like terms, 233, 234-236
comisning. 234

Likelihood, 501-512

Linear expressions, 243
addition, 243246
additive inverse of, 255-252
expanding, 237238
factor, 262
simplify, 267
subtraction, 252 -254

Markdown, 91

Markup, B4-B5

Mean absolute deviation, 605
Mean of a sample, 553-5%2
Monomial, 255-261

MultipBcation Property of
Equality, 279

Muitiplication Property of
inequality, 349, 357-3549

Multipficative identity
Property, 154

Multiplicative inverse, 213, 283

Multipficative Property of

Fero, 154

Nonproportional, 21-23

Mumber line
horizontal, 127, 139
wertical, 127, 135

Obtuse angle, 391
Obtwse triangle, 413
Opposites, 130, 185

Order of operations, 167-168,
2N-222

Outcome, 511

Percent erros, N15-116
Percent of change, 63
Percent of decrease, 6758
Percent of increase, 63-66
P, 448
Plame, 447
Polyhedron, 445
Population, 575
comparing., 603-6049, 613616
coxmeparing vanabdity of,
ai3-61G
Predictions, 585-587
Principal, 55
Prisms, 435,
parts, 435
surface area of 488489
wodume of, 475477

Probability, 515522
comparing. 535542

Probability experiment, 515,
53-532

Proportion, 49-51

Proportional, 4, 21, 31, 49
equations, 4%
grapghs, 31
tables, 21

Pyramids, 435,
surface area of, 490—-491
wodume of, 478479

Radius, 447

Rational numbers, 177-178
addition, IBE&-191
additive inverse, 185
division, 213—216
fractions as decimaks, 179
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mudtiplication, 2032048
subtraction, 197-1959

Reciprocal, 283

Relative frequency, 515-520

Relative frequency bar
graph, 520

Relative frequency table, 518

Repeating decimal, 178
Right angle. 351
Right triangle, 413

Sales tax, 73-T4

Sample, 575
mean, 593

Sample space
compound probabdlity,
G47-551
simple probabdity, 529-530

Sampling methods, 576
Scale, 423

Scale drawings, 423429
find area, 426
find length. 423
reproduce, 428

Scale factor, 432

Scale models, 423429

Scalene triangle, 413

Semicirche, 460

Simple event, 515-523,
528-534

Simple interest, 95-102

Simple random sample,
S76-578

Simulation. 559-560
Solution, 280
Statistics, 575
Straight angle, 391

Stratified random sample,
L76-578

Subtraction Property of
Equality, 279

Subtraction Property of
Inequality, 332

Supplementary angles, 406108
find missing values, 407—408

Surface area, 487
of composite figures, 499-500
of pyramids, 490—491
of rectangudar prisms, 488
of triangular prisms, 4859

Survey. 575
Symmietric distribution, 502604

Systemathc random
samphe, S76-578

Term, 233

Terminating decimal, 178, 187,
198, 215

Theoretical probakbility
compound events, 551-554
simple events, 531

Three-dimensional figures,
435-438
Tip, B3 See olso gratuity
Tree diagram, 548, 550, 551, 553
Triangles
acute, 413
classify, 413
drawing
frechand, 414—415
using tools, 416—418
with technology, 415—420
equilateral, 413
izosceles, 413
ocbiuse, 413
righd, 413
scalene, 413

Two-step equations, 50
solving, 289292, 299-302,
307312, 317320
solving, algebraic method, 393
solving, anthmetic
method, 293
writing, 299302, 317-320

Two-step inequality, 373

Unbiased sample, 578-580
Uniform probability model, 531

Unit rate, 3-8,
imvolving compdex fractions, 3

Unit ratio, 3-8

Walid inference, SB0-581

Valid sampling method, 576-578
Variability, 595596

Vertex, angle, 391

Vertex, three-dimensional
figure, 435

‘ertical angles, 392-393
find missing values, 354

‘ertices, 435
Visual overlap, G13-616

Volume, 485
find missing dimensions,
480482
of compasite figures, 497-4598
of pyramids, ATE-479
of rectangular prisms, 476
of triangular prisms, 477

Voluntary response
sample, 57T8-580

Wholesale cost, 84

Zero angle, 351
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M Foldables Study Organizers

What Are Foldables and How Do | Create Them?

Foldables are three-dimensional graphic organizers that help you create study
guldes for each module in your boolk,

Step 1 Go to the back of your book to find the Foldable for the module vou are
currently studying. Follow the cutting and assembly instructions at the top of
the page.

Step 2 G0 1o the Module Review at the end of the module you are currently
studying. Match up the tabs and attach your Foldable to this page. Dotted tabs
show where to place your Foldable. Striped tabs indicate where to tape the
Foldable.

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
compiete your Foldable, HAVE FUN learning math using Foldables!

Instructions and What They Mean .
Best Lised to... Complete the sentence axplaining ."

when the concept should be used, |

Definition Write a definition in your own words. ."
Description Describe the concept using words. ."
Equation Write an equation that uses the concept. =

You may use one already in the text or you
can make Up your own,

Example Write an example about the concept. You may usa
one already in the text or you can make W your own.

Formulas Write a formufa that uses the concepl. You may use
one already in the text.

How do | ...7 Explain the steps involved In the concept.

Models Draw a model to llustrate the concepl

Picture Draw a picture 1o Hlustrate the concepl

Saolve

Algebraically Write and soblve 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 own words.
Words Write the words that pertain to the concapl.

Meet Foldables Author Dinah Zike

Dinah Zike Is known for designing hands-on
manipulatives that are used nationally and
internationally by teachers and parents. Dinah s
an expiosion of energy and ldeas. Her
exciternent and joy for learning inspires everyone
she touches.

FL2 Foldables Study Organizers
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How do | add integers with the same sign?

How do | subtract integers with the same sign?

How do | multiply mtegers with the same sign?

| How do | divide integers with the same sign?

FLB Foldables Study Organizers
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